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Koppexuuu
Koppekuus | daTta Bbixoga Pasgenbl ¢ UaMEHEeHHbIM TEKCTOM
1/96 29 mapTa 1996 r. Becb TekcT
1/2001 Hos6pb 2001 T. .1

Paspgenbl ¢ 3.2 no 3.7

Paspgenbl 3.10-12 n 4.17-18 HoBble pa3genbl No TsHXenbiM
MeTannam

Pasgenbl 3.13 n 4.19 Hosble pasgens! no MNXb
Pasgenbl 3.14 n 4.20 Hosble pasgensbl no MNAY
Paspen 5.1

Pasgen 5.2 HoBbl pasgen “Llenesble napameTpbl KayecTBa
AaHHbIX (LIMKO)”
Paspen 6.4 Hoeas cuctema dpnaxkon

1/2002 Mawn 2002 Pasgensl 3.15 1 4.21 HoBble pasgensl Mo BELLECTBY YacTul,

Xumuueckuit Koopaunanuonnsiii Lleatp EMEIT (KXII) Oyner HanpaBisiTh MOCIETYIONTHE
KOppeKkTHpoBaHHble Bepcuu HanmonansueiM ynpasmstonum  EMEIT mo  oGecnedenuio
KadecTBa, JlaboparopusM, yaactByromum B EMEIL, u unenam PykoBomsimero oprana EMEITL.
[pyrue crnenuaaucTbl CMOTYT HOJYYUTh KOPPEKTHpOBaHHbIE BepcuM mo 3ampocy B KXII.
[Ipu HampaBieHHMH 3ampoca Ha TMOJy4YeHHE KOPPEKTHPOBAHHBIX BEPCUN JOIKHA OBITh
IIPUJIOKEHA KOIMS 3TOM CTpaHUILIbI.



IpeauciaoBue

Hacrosmee PykoBoacTBo 3aMeHsieTr PykoBoAacTBO Mo 0TOOpY Mpod M XUMHUYECKOMY aHAIU3y
ot 1977 rona, kotopoe OblIO pazpaboTaHo Ha HayanbHOM ¢aze nporpammbel EMEIL. IlepBas
Bepcus JaHHOTO PykoBocTBa BhIia B 1996 rony. OCHOBHBIE ee YacTH ObUTH MEepENUCaHbl U
JIOTIOJTHEHBI METOIaMH JIJIsi OOJIBIIIETO YKCIa KOMIIOHEHTOB, TAKUMHU KaK METOABI JUIS JIETYIHX
OpraHMYeCKUX BemecTB. MHOrHMEe M3 3TUX METOJOB Kak MpoOooTOOpa, Tak W aHalu3a,
MIPUMEHSBIIUXCS B TPOILIBIC TO/bI, OBUTA 3aMEHEHBI HOBBIMH, YCOBEPIICHCTBOBAHHBIMH JIJIS
TOT0, YTOOBI 0OJIee TIOJTHO COOTBETCTBOBATh COBPEMEHHBIM TPEOOBAHHIM K Ka4eCTBY JaHHBIX.
PykoBOJICTBO ITOTIOTHEHO pa3/ieiioM MO OOECICYCHHIO KadecTBa, KOTOPBIA Oa3upyercs Ha
[Inane obecrieuenus kadecrsa naHubix EMEIL

B 2001 roay PykoBoacTBO ObLIO AOMOIHEHO PACCMOTPEHHUEM TsKENbIX MeTaiioB, [IXB u
ITAY. Jlannas Bepcus BKJIOUMIIA B ce0sl TAKKE U a3PO30JIbHbIE YACTUIIBI.

V3meHeHUs W JONOMHEHUS OyayT BBIMONHATHCS W B Oyaymiem. CaMmble MOCIEIHUE BEPCUU
BCEr/la MOTYT OBITh HaliJIeHbl Ha BeO-CTpaHuile meroanudeckoro pykoBojctBa EMEII (nHa
AHTJIMACKOM SI3bIKE) TIO aJIpecy:

http://www.nilu.no/projects/ccc/manual/index.html

Crnenyromme CHCNUATUCTHI B OOJBIICH WX MEHBIICH CTCEHW MPHUHSIM YYacTHE B
MOJITOTOBKE JaHHOTO PykoBoicTBa (B ayihaBUTHOM TOPSIZIKE):
Torunn Berg, Christian Dye, Jan Erik Hanssen, Terje Krognes, John Munthe, Anni Reissell,
Jan Schaug, Norbert Schmidbauer, Arne Semb, Kjetil Terseth, Hilde Thelle Uggerud u
Wenche Aas. Kristine Aasared u Lisbeth Berntsen Storaas coOpanu Bce Matepuaibl BOSAUHO
¥ BHECJIA OOJIBIIIOE KOJIMYECTBO MPABOK B TeKCT PykoBocTBA.

Hopeseorcckuii Unemumym uccredosanuii 6030yxa



IIpenucioBue Kk nepeBoay HA PYCCKHUIl SA3bIK

JlanHoe PyKOBOJICTBO TmpelHa3HAu€HO JUIs CTAaHAApPTU3ALUU  BBINOJHEHHUS MPOLEIYP
npobooTOOpa M XMMHUYECKOTO aHajdu3a 3arpsA3HSIONIMX BELIeCTB B cTpaHax EBponbl. B
HacTosmee Bpems (Hadamo 2006 roma) Ha Tepputopuu EBpombl B 37 cTpaHax AEWCTBYIOT
okomo 270 cranmmit EMEIl (¢ pasnuunoil cTeneHblo akTUBHOCTH). (ComocTaBieHUE
pe3yJbTaTOB MOHUTOPHHTra ObUIO OBl 3aTPyAHEHO (MM HEBO3MOXKHO), €CIM Obl Kakaas
CTpaHa MPHUMEHsJIa MMPOU3BOJIBHBIA METOJ 0TOOpa U aHanm3a. Llens PykoBojicTBa cocrout B
TOM, 4TOOBI B MAKCUMAJIbHOW CTETIEHU YCTPAHUTh BO3MOKHBIH METOA0JIOTHYECKUIA Pa3HOOOH,
BOOPY’KUTh HAllMOHAJIBHBIX SKCIIEPTOB MPOBEPEHHBIMU BPEMEHEM HAJECKHBIMU METOJIUKAMU,
oOpaTuTh BHUMAaHME HALMOHANBHBIX SKCIEPTOB Ha HEOOXOAWMOCTh CTPOXKAUIIEro
COOITIOJICHHSI TTPOLEAYP AJIS TIOYYEHUS TaHHBIX TApaHTHPOBAHHOTO Ka4eCTBa.

ITporpamma EMEII siBasieTcst mporpaMMoi perMoOHalbHOIO YPOBHs. DTO 3HAYUT, YTO OHA HE
paccunTaHa Ha YCIOBHs rOpoloB. B Toke BpeMs «pPETMOHAIBHOCTEY MPEATNOIaracT HaIu4nue
BBIPR)KEHHOTO BJIIMSHUS aHTPOIOTCHHBIX BBIOPOCOB OT TOPOJOB U MPOMBIIUICHHBIX LIEHTPOB,
yAAJEHHBIX OT MecT 0TOOpa Mpo0 Ha JECATKM M COTHH KHUJIOMETpPOB. B Toil cBsi3u naHHbIE
MoHuTopuHra mnporpammsel EMEII He MOryr xapakrepu3oBaTb YpPOBHU 3arpsi3HEHUS
atMoceppl B MacmTabax NOMyIIapus WM IUIaHeThl B 1HenoM. HecmoTps Ha 531
orpaHu4eHusi, Marepuan PykoBoJCTBa MOKeT OBITh BeChbMa IIOJIE3€H KakK CIEIHaINCTaM,
3aHUMAIOIIUMCS IpoOJIeMaMu 3arpsi3HEHUs] aTMOCc(epbl rOpOJOB, TaK U TEM, KTO H3y4yaeT
ro0anpHOe 3arpsi3HEHNE aTMOCHEPHI.

[lepeuenr BumoB HaOmonenuit B pamkax EMEII BecbMa mupok. DTO 0OCTOSATENBCTBO
00yCIIOBAMBAaEeT HEOOXOIUMOCTh HCIOJIB30BAaHUS PA3IUYHBIX (PU3UKO-XUMUYECKUX METOJIOB
npo6ooTOOpa 1 aHamM3a, BKIIOYAs TaKHE TEXHUYECKU CIOKHBIE KaK Xpomatorpadus, Macc-
CHEKTPOMETPHUSI, PEHTI€HOBCKasl CIIEKTpOCKoNus U T.1. besycnoBHo, fanHoe PykoBoacTBo He
MOKET TPETEHJ0BaTh Ha JETAllbHOE OMHCAaHME KaxAoW MeToAuKku. OCBOEHUE OTAETBHBIX
BUJIOB aHAJIN3a TOJIEKO C €r0 MCITOJIb30BAHUEM BPSIJ JIM BO3MOXHO. [1o HameMy MHEHHIO, TS
CKOPEWILIET0 BKIIOYEHHS HOBBIX CTpaH B BhINoJIHEHUE niporpamMmmbel EMEII Becbma nosie3Houn
ObuTa OBl CTRXXHPOBKA HAIMOHATLHBIX JKCIEPTOB B HAMOOJICC TEXHHUYSCKH OCHAIICHHBIX U
UMEIOIINX MHOTOJETHHI OMBIT paboT nadopatopusx Esponbl. K TakuMm, Hampumep, MOXKHO
orHectn Norwegian Institute for Air Research [www.nilu.no], Finnish Meteorological
Institute [www.fmi.fi], Czech Hydrometeorological Institute [www.chmi.cz].

IlepeBon PyKoBOICTBa CONPSKEH C ONPENEICHHBIMU TPYIHOCTAMM aICKBATHOW IE€pelayud
CMBICJIa T€X WJIH WHBIX TOHATHHA. AHIIMHACKWN S3bIK CBOOOJHEE ONEPHPYET YCIOBHBIMU
MOHATHUSMM, COKpalleHusMHU, abOpeBuatypamu. [Ipu mepeBoje Mbl HOCTapalucCh CAEIATh
TEKCT MAaKCHMaJbHO IMOHSTHBIM PYCCKOSI3bIUHOMY 4YHMTaTento. Psa  cioyuyaeB TpeOyer
Pa3BEpHYTOI0 TOJIKOBaHUA. B kayecTBe IpuMepa MOXKHO pacCMOTPETh TEPMHUH «TOYHOCTBHY.
MHOrO4YuClIeHHBIE TEXHUUYECKHE CIOBAapU TPAKTYIOT AHTJIMHCKUE TEPMHUHBI «accuracy» u
«precision» Kak CHHOHUMBI U JAIOT OJJUH NEPEBOJ Ha PYCCKHUI — «TouyHOCThY. B PykoBozcTBe
(¥ HE TOJIBKO) ATH MOHATHUS YIIOTPEOISIOTCS B Pa3IUIHBIX CMbICIIAX.

Tawm, e 310 OyAeT BO3MOXKHO, MbI Oy/IEM HCIOJIB30BaTh CHOCKH JJIsi OOBSICHEHHSI OTJCITBHBIX
TEPMHUHOB U COKpamieHud. [ oOierdyeHusl MOHUMaHUsI PyCCKOS3bIYHAsT BEpCHsl CHaOXKeHa
rJ0CcapreM, JaloUIMM TOJKOBAHUE OTHCIBHBIX TEPMHHOB B TeX Cllydasx, KOrjaa
OJTHOCJIOJKHBIH MEPEeBOJI HA PYCCKHH SI3BIK 3aTPYAHUTEIICH, a TAK)KE EPSYHEM COKpAILCHUH 1
ab0peBuaTyp.

A.I'.Ps6omanko, perakTop nepeBoja Ha pyCCKHMA S3bIK
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I'noccapuit

(cocTaBieH pelakTOPOM PyCCKOrO IEPEBOIA)

Tepmun

ToskoBaHUE TEPMUHA

ba3oBblii pacTBOp

KammOGpoBouHBIi pacTBOP BHICOKOW KOHIICHTPAIMH, U3 KOTOPOTO MyTEM
pa30aBiIeHHS TOTOBAT PaOOUYMi KaTMOPOBOUHBINA PACTBOP LIS TEKYIIUX

HYX]I.

broxk Cucrema nocie10BaTeIbHO PacIoIOKEHHBIX a IOTOKE BO3yXa
MIOCJICIOBATENbHBIX | (QUIIBTPOB B €IMHOM (PHUIBTPOAEpIKATENE; KaK MPABHUII0, BKIIOYACT B Ce0s
¢bMIBTPOB 2 niu 3 punbTpa, UMEIOIUX pa3IuyHble (PU3MKO-XUMHUYECKHUE CBOMCTBA.

I"a30BEIl cCUETUHK

[Tpubop as1st onpeaeieHNuss HHTETPaIbHOT0 00beMa MPOIMYIIEHHOTO Yepes3
POOOOTOOPHYIO CUCTEMY BO3IIyXa.

I'naBHBIE MOHEI

Nownsl, coctapistomniue nopsiaka 99% macchl BceX HOHOB B aTMOC(EpHBIX
0CaJIKax; K HUM OTHOCSITCS CyJIb(aThl, HUTPATHI, XJIOPHUIbI, AMMOHHI-
WOH, HaTpUM, KaJaui, KAJIbIMHA, MarHuii, HOH BOJOPOJA; UHOI 1A B
M3MEPSEMBIX KOJIMYECTBAX MOTYT MPUCYTCTBOBATH HUTPUTHI U (PTOPHUJIBL;
4acTo ynoTpeOIsieMblii TEpPMUH «OCHOBHBIE HOHBD MOKET BBOJUTH B
3a0JTy>KJIeHHE, TIOCKOJIBKY YUTATENIb MOKET OTHECTH UX TOJIBKO K
KaTHOHAM.

Jlenonn3zupoBaHHas
BOJIA

Bona, u3 koTopoil yjaieHsl r1aBHblEe HOHBI; M0 CTENEHU YUCTOTHI
MIPEBOCXOIUT OUAUCTHIIMPOBAHHYIO BOAY; CBEKEIPUTOTOBIICHHAS
J€MOHU3UPOBAHHAS BOJIA UIMEET 2JIEKTPUUECKYI0 IPOBOAUMOCTE OKOJIO
0,05 mxS/cm; mociie yctaHOBJIeHUs paBHOBecHs ¢ atMochepHbM CO,
JIEKTPOIPOBOTHOCTH MOBBIIIAaeTcs 10 ~1,5 MKS/cM.

Henbronep

[Tpubop 111 ynaBIuBaHUS Ta30B U3 Ta30-a3PO30JIbHON CMECH;
UCTOJB3YeT NpUHIHUI AU y3uu B TaMUHAPHOM ITOTOKE CMECH,
MPOITyCKaeMOH uepe3 AIMHHYIO TOHKYIO TPYOKY; CKOPOCTb

TG Py3MOHHOTO MOTOKA K CTEHKaM TPYOKH IS JISTKMX MOJIEKYJ Ha
MOPSIZIKA BBIIIE, YEM JJISI TSDKEINBIX a9PO30JIbHBIX YaCTHIL, CTEHKU TPYOKH
MIOKPBITHI BELIECTBOM, CEJIEKTUBHO MOTJIOMIAIOLINM MOJIEKYJIbI JAHHOTO
rasa.

3arpszHsoLee
BEIIECTBO

BemiectBo, Haxoadmeecs B aTMocdepe Uiu aTMOc(epHBIX 0cagKax, U
BBI3BIBAIOIIEEC HETATHBHOE BO3CHCTBIE Ha YETIOBEKA U OKPYIKAIOIIYIO
cpeny; B pycckoM si3bike (B cooTBeTcTBUU ¢ [[OCTOM) npuHIMIHATBHO
OTJINYAeTCS OT TEPMUHA «3arPSA3HUTEIb», KOTOPBIA TPAKTyeTCs KaK
«HCTOYHHK 3arpsi3HSIONIECTO BEIIECTBAY.

HmnperaupoBanue

IIponuTtka puiabTpa pacTBOPOM KHCIIOT, LIEI0UEH UITH coJiell ¢
MOCJICAYIOIUM BbICYUTUBAHUEM.

NmMnperaupoBaHHbIN
(usTp

HCHHIOHO3HLIﬁ (I)I/IJ'ILTp, HpOHI/ITaHHHﬁ KHCJIOTHBIM WJIN HICIIOYHBIM
Ar¢HTOM IJId MOTJIOICHUA U3 MTOXOAAIICTO IMOTOKA BO3/1yXa ra3os,
O6J'I8.IlaIOH_II/IX MICJIOYHBIMHU UJIKM KHCJIOTHBIMHU CBOIZCTB&MPI,
COOTBCTCTBCHHO.

Jlaboparopnas
Oy1aHkoBas mpoda

[Ipo6a (puneTp, OCamku U T.1.), ¢ KOTOPOM BHITIOTHSIOTCS BCE
1a00paToOpHbIC MAHUITYJISAINN (XpaHeHHEe, 00paboTKa, aHAIIN3), HO
KOTOpasi He UMEET OTHOIICHUS 0TOOpY Mpo0 Ha CTaHIINH;
MEPUONYECKOE UCTIOIb30BaHUE TAKUX TPOO HEOOXOAUMO /JISl OLIEHKH
KauecTBa pabOThI TaOOPATOPUH U BOZMOKHOTO 3arpsiI3HEHUS] XUMHUKATOB,
MOCY/IbI M amiiapaTypbl Ha aHAJTUTUIECKOM JTarle.

JIOC -
JIETKOJIETYYHe

B anrnuiickom s3eike - VOC — volatile organic compounds; 00b14HO
paccMaTpUBAIOTCS] OPraHUYECKUE COCTMHEHHS C YMCIIOM aTOMOB
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OpraHUYeCKHe
COEJIMHEHUS

yraepoaa oT 2 10 5; BKIIIOYAIOT B c€0s1 yIJIEBOJAOPO/Ibl, CIUPTHI, KETOHBI,
aJIbICTH/IBl M IPOY.

Mokpble BbIaACHUS

[Tpouecc mocTyIuieHHs BEIecTBa U3 aTMOC(epsl Ha TOBEPXHOCTh 3EMIIH
B COCTaBE aTMOC(EPHBIX METECOPOB (I0XK/b, CHET, Tpajl, TyMaH). TepMuH
TaK)Xe MOYKET TPAKTOBATHCS KaK BEJTMYMHA IIOTOKA BEIIECTBA,
MIEPEHECEHHOTO U3 aTMOC(ephl Ha MOACTUIIAIOIITYIO TOBEPXHOCTh B
cocTaBe MeTeopoB. MIHOT1a Ha3hIBAIOTCS «BJIAYKHBIMH BBITIAICHUSIMI,
aHrnuiickuii TepMuH — “wet deposition”.

IToneBas GiaHKOBast
npoba

[Ipo6a (pumeTp, OCAAKH U T.1.), C KOTOPOH BBIMTOTHSIIOTCS BCE
MaHUMYJISIIUY, KPOME SKCIIO3UIIMY Ha CTAaHIIMM MOHHTOPHHTA
(TTOATOTOBKA K SKCIIO3UIIMH, TIEPECHUIKA HA CTAHIIHIO, YCTAHOBKA B
po6OOTOOPHOE YCTPOUCTBO U CHATHE, XpaHEeHHe, 00paboTKa, aHau3);
neproandeckast 00padoTka Takux Mpod He0OX0IMMa /ISl OIICHKH
BO3MOJKHOT'O 3arpsi3HEHHS CYMMapHO Ha BCEX dTanax paboThl ¢ TpoOoi;
BEJIMYMHY OJJAHKOBOTO CHUTHAJIA B 3TOM CIIydae MOKHO CYHTATh (POHOBOM
B ONPE/ICIICHIH JaHHOTO 3arps3HAIONIETO BEIIECTBA; CTATUCTUYCCKU
JOCTaTOYHAs! COBOKYITHOCTH TTOJIEBBIX OJJAHKOBBIX 3HAUCHUH
UCIIOJIb3YETCSI JUIsl OLICHKH TIpeJieNa ISTeKTUPOBAHUS METOIA.

[TocTostHHO [Tpubop (cocyn) nist coopa aTMOCHEPHBIX OCAIKOB; IPHUEMHAs 4acTh JIJIst

OTKPBITBIN cOopa 0CaIKOB OTKPHITA TIOCTOSIHHO; BO3MOYKHO TIOCTYTIIICHUE BEIIECTBA

0CaJIKOCOOPHUK n3 atMocepbl B JaHHBIA 0CAIKOCOOPHUK HE TOIBKO C aTMOC(EPHBIMU
0CaJIKaMH, HO ¥ B IEPUOIBI MEK/TY BBITIQJICHUSIMHA OCAJIKOB.

[Ipenen B nannom PykoBoACTBE 3TO MUHMMAaJIbHOE KOJUYECTBO BEIIECTBA B

JIETEKTUPOBAHUS poOe, KOTOPOE MOXKET OBITh U3MEPEHO KOJTMYECTBEHHO C BEPOSITHOCTHIO
99,8%; cnenoBaTenbHO, BEPOSITHOCTD OIIMOKH, KOT/1a JIO’KHBIN CUTHAIT
MOJKET OBITh MPUHSIT 32 MOJIe3HBIH, BecbMa Majia u coctaniseT 0,2%.

[Ipenn3noHHOCTH Cwm. TepmuH « TOYHOCTH ONPECICHUS»

[Ipouenypa Ctporo ycTaHOBJIEHHBIN OPSIOK JEHCTBUN MEPCOHANIA CTAHLIUU

CTaHIapTHBIX MOHHUTOPHHTA WM aHAIUTUYECKOH Jabopatopur mpu oTOOpe 1 aHalln3e

JencTBUi po0; CTporoe coOII0ICHUE MPOIIETYPhl CTAHIAPTHBIX ACHCTBUN
SBJISIETCS. OTHUM M3 BaXXHEHUILINX YCIOBUN MOTYyUEHUS JOCTOBEPHBIX
PE3yJBTATOB MPU MOHUTOPUHTE 3arpsi3HEHUsT aTMOC(epsI U
aTMOC(EpHBIX OCAJIKOB.

Pacxomomep [Tpubop mtst onpeieieHnst CKOPOCTH TIOTOKA BO3AyXa B MPOO0OTOOPHOM
CUCTEME B JaHHBIH MOMEHT BPEMEHH

Crannus CrnenuanibHO 000pyT0BaHHAS IUIOINIAIKA AJIsE 0OTOOpa MPOO U 3alIUIeHHOE

MOHHUTOPHHTA OT BHEIIIHEH CcpeJibl OMEIIEeH e, TSI PErHOHATBHBIX IPOTPAMM
MOHUTOPUHTA CTAHIUA JOJDKHA OBITH YAAJIEHA OT JIOKAJIbHBIX
WCTOYHUKOB 3arps3HeHHsI aTMOC(EPBI, U Pe3yIbTaThl U3MEPEHUI Ha HEl
JIOJDKHBI XapaKTepU30BaTh CUTYAIMIO HA 3HAYUTEIHLHOU TEPPUTOPUH; KaK
MIPaBUJIO, HAa CTAHIIMH BBITIOIHSACTCS MUHUMAIIbHOE KOJTUYECTBO
n3MepeHuil — B3BellnBanue npood, nsmepenue pH ocankos (penko);
OJIHAKO, YCTAaHOBJICHHBIC HA CTAHIIUY ABTOMATUYECKUE aHAIIN3aTOPbI
JAI0T OKOHYATENIbHBINA PE3YJIbTAT, 3aITUChIBAEMBIN, KaK MPABUJIO,
KOMITBIOTEPOM.

CymmapHas PtyTh B aTMOChepe Hax0uTCs KaK B Ta30BOM, TaK M a3p030JbHOM (hazax;

ra3000pa3Has pTyTh

ra3oo0pa3Has COCTaBJISIOILAs MPEACTaBICHA JIEMEHTAPHOU PTYThIO,
JETy4YUMH OPraHMYECKUMH COETUHEHUMU (Hapumep,
JUMETUJIMPOBAHHHAS PTYTh) U JIETYYMMH HEOPraHUUYE€CKUMHU
COEMHEHUSIMH (Hampumep, TUXJIOPHUI PTYTH).

Cyxoe BbITIaJIeHne

[Ipouiecc nocTymiieHus: BEIIECTBA U3 aTMOC(EPDI, HE CBA3AHHBIH C




nepeHocoM arMocdepHoii Biaru. Cyxoe BBITIaICHUE IPUMECH
peanusyercsi HIOCTOSIHHO, KaK B MEPHOJIbI MEXKIY OCaIKaMH, TaK U BO
BpeMs 0caKkoB. TepMUH TaKkke MOXKET TPAKTOBATHCSA KaK BEJIMUMHA
MOTOKA BEIIECTBA, IEPEHECEHHOTO U3 aTMOoc(hephl Ha TOICTHIIAOITY IO
MOBEPXHOCTh. AHIIMHCKUI TepMuH — “Dry deposition”.

TouHocTh
OnpeaeneHus

B anrnuiickoM s3bIKe UCIIOJIB3YETCS IBa TEPMUHA “‘accuracy’ U
“precision”, KOTOpbIE OOJBIIMHCTBOM CIIOBAapeil MepeBOASTCS Ha
PYCCKHUI SI3bIK OTHUM CIIOBOM «TOYHOCTB»; B TIEPBOM CIIydae oA
CJIOBOM «TOYHOCTbH)» IOHUMAIOT BEJTUUYUHY OTKJIOHEHUS CPETHETO
3HA4YeHHUs1 IPU MHOTOKPATHOM M3MEPEHUH OAHOM U TOM k€ MpOOkI OT
3aBEI0MO U3BECTHOI'O «MCTUHHOT0)» 3HaY€HUs (CTaHAapTa, HallpuMep); B
9TOM Clly4yae pe3yJbTaT OJHOKPATHOTO U3MEPEHUS MOXKET 3HAYMTEIbHO
OTJIMYATHCS OT CPEIHEr0 M0 MHOTMM M3MEPEHUSIM, HO JJIi COBOKYITHOCTH
MHOTHX U3MEPEHUH OTKIIOHEHNE CPETHEr0 OT KUCTUHHOT0» MOXET ObITh
MaJibIM; BO BTOPOM CiIy4ae pedb UJET O BOCIIPOU3BOJAUMOCTH
Pe3yJIbTaTOB (WM «KYYHOCTH»); 3/1€Ch OTKJIOHEHHE €AMHUYHOTO
MU3MEpPEHUS OT CPETHETO MOXKET ObITh MaJIbIM, HO OTKJIOHEHHE CPEAHETO
OT «UCTHUHHOT0» OOJIBLINM; METOJ] MOXKET ObITh PU3HAH TOYHBIM, €CIIU
OTKJIOHEHHE Pe3yJIbTaTa €IMHUYHOIO U3MEPEHUS, CPETHETO PE3YJIIbTaTa
MHOTHX U3MEPEHHUH U «UCTUHHOT0» 3HAUYEHUS HE BEJIHKO.

Tpaccepnslie
HIIEMEHTBI

DNEeMEHTHI WIN UX COEUHEHUS, IPUCYTCTBYIOLIUE B OUYEHb MAJIBIX
KOJINYECTBaX; HalIpUMeEp, B OTJIMYKE OT IJIaBHBIX HOHOB B OCaIKaXx,
TPACCEPHBIE AIIEMEHTHI JAIOT BKJIAJ] B OOLIYI0 MUHEPAIN3ALIUIO HA
YPOBHE MaJIbIX J10JIeH MPOLIEHTA.

OubTpoAEpKATEITD

YcTpoiicTBO, moepKUBaolee GUIbTP U HAIIPaBIISIOIIEe MOTOK ra30-
a’p0o30JIbHOI cMecH uepe3 MaTepuall GUIbTpa; He JOKHO JIOMyCKaTh
MIPOCKOKA CMeCH MUMO (HMITbTpa; GUIBTP OOBIYHO MOIICPKUBACTCS C
TBUTLHOM CTOPOHBI TOHKOW MIPOYHOM CETKOM, MpeIoXpaHstonei Guibtp
OT pa3pbIBa MO HAIIOPOM (QHIIBTPYEMON CMECH, OCOOEHHO B CHIPYIO
IOrony.

XuMHueckas
OnmaHKOBast mpoda

[Tpo6a ToabKO XMMUYECKHX PEareHTOB, UCIIOJIb3YEMbBIX B aHAITU3E TOTO
WJIA UHOTO BEILECTBA, C KOTOPO BBIMOJIHAIOTCS BCE J1a0OpaTOpHbIE
MaHHUITYJISIUY (XpaHeHue, 00paboTKa, aHaIU3), HO KOTOpasi HE UMEET
OTHOIICHHS HU K OTOOpY NMPOoO Ha CTAHIIUH, HU K HOCUTEISIM
3arps3HAIONIEro BemecTa (PrIbTphl, OyTHUIKH ¢ TPOOaMM);
MEPUOINIECKOE UCIIOIB30BAHNE TAKUX MPOO HEOOXOIUMO /ISl OLICHKH
BO3MOJKHOTO 3arpsi3HEHUS] XUMHUKATOB, ITOCYIbI M alllapaTypbl Ha
AHAJTUTHYECKOM JTaIle.

Yucraga koMHaTa

TmarensHO OYHILEHHOE MMOMEIIEHHE, HaXOasIeecs 0 U30bITOYHLIM
JIABJICHUEM CIIEUATIbHO OYUIIIEHHOTO BO3/yXa JUIsl IPEIOTBPAILCHUS
TOTA/IAHNS 3arPA3HAIONIMX BEIIECTB U3BHE.

WO aBromaTtuyec-
KHI poO0OTOOPHUK
aTMOC(EepHBIX
0CaJIKOB

«WO» - ab0peBHaTypa aHTTTHICKHUX CIIOB «wet only»; mpo60ooTOOpHUK
aTMOC(EpHBIX 0CAIKOB, IPHEMHAS YaCTh KOTOPOTO OTKPHIBAETCS TOIBKO
[IPU Hayase BbINAJCHNUS 0CAJKOB U IUNIOTHO 3aKPhIBACTCS KPBIIIKOH C
OKOHYaHHEM OCAJIKOB; CUUTAETCS, YTO TAKOM METO/I O3BOJISET N30€kKaTh
HEXXEJaTeIbHOTO MONaJaHus B TPOOy pa3IMUHBIX BEIIECTB B CyXHUe
EpUOMBI.




CnucoK HCIoJIb30BaHHBIX a00peBUaTyp

A0Ope- Pacundposka

BHATYpPa

AMAII [IporpaMma MOHUTOPHMHIA M OLIEHKHU 3arps3HEHNs] ADKTUKH

BMO BceMupHas mereoposiornyeckasi Opranu3arus

I'CA I'moGanbHas ciyx6a armochepst BMO

EMEII EBponeiickas nporpaMmma MoHuTOpuHra u orieHku Kousenuu 1979 rona o
TpaHCTPAHUYHOM 3arpsi3HEHUU BO3AyXa Ha OOJIbIINE PACCTOSTHUS

KXII XHUMHUYECKUI KOOPAMHALMOHHBIN LeHTp nporpaMMbel EMEIT

HUITY HopBexckuii HHCTUTYT UCCIEOBAHMUM BO3TyXa

ITAPKOM | INapuxckas koHBeHIUsl 00 oxpaHe CeBepHOro MOpsi OT 3arps3HEHMUSI

XEJIKOM | XenbcuHckast Komuccus o0 oxpaHe banTuiickoro Mopst ot 3arpsi3HeHUs!

AAS ATOMHO0-a0COPOIMOHHASL CHEKTPOMETPHS

AES ATOMHO-3MHCCHOHHAs CIIEKTPOMETPUS

BCR HasBanue crangapra. Cm. Hamp.:
http://www.irmm.jrc.be/html/reference materials catalogue/catalogue/BCR/index.htm

CV-AFS | AtomHO-(iyopeciieHTHas CIIEKTPOCKOIHSI XOJIOTHOTO Tapa

DNPH JuHuTpO-heHnnrnapasu

EN Cranpapt Esponetickoro Coroza

FID DOTOMOHUBAIMOHHBIN JETEKTOP

GC I"a3oBas xpomaTorpadus

GC-MS ["a3oBas xpomarorpadus / Macc-cieKTpoMeTpus

GF-AAS | AToMHO0-a0CcOpOIMOHHAs CIEKTPOMETPHS ¢ TPa(UTOBOM KIOBETOM

HPLC KunkoctHas xpomarorpadus BBICOKOTO pa3perieHust

IAEA MexlyHapoaHOE areHTCTBO 10 AaTOMHOW SHEPTUU

IC Wonnas xpomaTorpadust

ICP-MS Macc-clieKTpoMeTpust Ha UHAYKTUBHO CBA3aHHOM ILIa3Me

INAA HelTpoHHO-aKTUBAIIMOHHBIN aHAJIN3

LC-MS KunkoctHas xpomarorpadus / Macc-crieKTpoMeTpust

NILU Cm. HUJTY

NIST HanmonanbHbli HHCTUTYT cTaHAapTOB U TexHosioruu CIIIA

PIXE Meroz IpOTOH-UHYIUPOBAHHONW PEHTI€HOCKOIINH

PUF ITonuyperanoBas neHa

TurboVap | YcraHoBka uist KOHIEHTPUPOBAHUS POOBI BBICOKOKHUIISAIIMX OPraHUYECKUX
BEIIIECTB IMyTeM MEJICHON OTTOHKH pacTBOPUTEINs (pOTAIMOHHBIN MCIIAPUTEID)

VOC JleTyune opraHnyeckue CoeqMHEHUS

XRF MeToa peHTI€HOBCKOU (hTyopecleHITNH
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Conepxanue
Homep
rJ1aBbl / H C
pasena/ azBaHue Tp.
MyHKTA /
IMOAITYHKTA
1 BBenenue 1
2 Kpurtepuu Bb100pa MeCTOPACIOJIOKECHUS CTAHUUMA | 5
MOHMTOPHUHIA
2.1 Penpe3eHTaTHBHOCTD 110 TEPPUTOPHH 5
2.2 Penpe3eHTATHBHOCTH B OTHOLLICHUH TONOrPpaguyecKux 6
XaPAKTePUCTUK MECTHOCTH
2.2.1 TexHUYeCcKoe OCHAILICHUE 8
222 JlokymeHTauus 8
223 PaccrosiHMe MeXy CTaHIHMSIMU MOHUTOPHHIA 8
23 CcebliIKkHu 9
3 MeTtoabl npodooToéOpa 11
3.1 KosmyecTBO 0CaaKoOB U onpeaeieHue OCHOBHbBIX HOHOB B 11
npodax 0caaKkoB
3.1.1 BBenenue 11
3.1.2 [TpuHIHAIIBL 11
3.1.3 TpeboBanus K MecTy nMpobooTOOpa 11
3.1.4 ITpo6ooTOopHOE 000PYIOBaHKE 12
3.1.5 [Tpouerypa nmpobootOopa 15
3.1.6 XHUMHUYECKUN aHAJIA3 17
3.1.7 PacueT u npescTaBieHNe pe3yIbTaTOB 18
3.1.8 OOGecrieueHre KauecTnra 19
3.1.9 Crnenudpuueckue mpoOaeMbl IpH 0TOOpE MPoO 1 aHAIU3E OCATKOB 21
3.1.10 Ccbliku 22
3.2 OT100p Npod HA TMOKCHU]L CePbI, CYIb(aThbl, A30THYIO 22
KHCJIOTY, AMMOHUM-UOH, HUTPAThl 1 AMMHAK C
HCIO0JIb30BaHNEM 0JIOKA MOCJIeI0BATEIbHBIX (DHJIBTPOB
3.2.1 BBegenue B MHOrooOpasue MeTo1I0B Mpo0ooTOOpa 22
3.2.2 [TpuHuun ucnonab30BaHus 0J0Ka MOCJIEI0BATEIbHBIX (DUIBTPOB 24
3.2.3 [Tomexu 24
3.2.4 [Ipo6ooTOOpHOE 000PYI0BaHKE 25
3.2.5 TpeOGoBaHus K MyHKTY mpo6ooTdopa 27
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3.2.6 [Iponiexypa npodooTbopa 28
3.2.7 Ounctka GUIBTPOB 30
3.2.8 [IponuTka GUIBTPOB 32
3.2.9 DKCTparupoBaHue u3 puiabTpoB 34
3.2.10 Pacuer pe3ynpraroB 36
3.2.11 ObecneueHre KauecTna 37
3.2.12 Cebliku 38
3.3 OT100p mpo6 HA TMOKCH] a30Ta 39
3.3.1 Onpenenenue AMOKCUIA a30Ta C UCIIOJIB30BAHUEM METO1A 40
MTOTJIOLIEHUS] HOJIUAJIOM
3.3.1.1 BBenenue 40
3.3.1.2 [Tpunimn 40
3.3.13 OddexkTuBHOCTH TP0OOOTOOPA U TOMEXHU 41
3.3.14 [Ipo6ooTbopHOE 00OpYAOBaHNE 41
3.3.1.5 Bo3moxHOCTH 3aKyTIKH 000pYJOBaHHUS 43
3.3.1.6 TpeboBanus Kk MecTy mpobooTdopa 43
3.3.1.7 [ToaroroBka MoriIOTUTEIBLHON CHCTEMBI 43
3.3.1.8 [Tponiemypa mpobooTdopa 44
3.3.1.9 [ToaroroBka npo0 M XUMUYECKUI aHATTN3 44
3.3.1.10 Pacuer KOHLIEHTpaluii B BO3/1yXe 45
3.3.1.11 CchUIkn 45
3.4 IIpo60ooTGOp HA TMOKCH] cepPbl, CYJIb(AaThI, A30THYI0 46
KHCJI0TY, AMMOHMH-UOH, HUTPATHl U aMMHAK C
HCIO0JIb30BAHHEM KOJIbIIEBBIX 1€HbIO1EPOB
34.1.1 Bsenenue 46
34.1.2 [TpuHIMTIBI 46
34.13 [Ipo6ooTbopHOE 06OpYAOBaHNE 47
34.14 Bo3moxHOCTH 3aKyTIKH 000PYIOBaHHUS 47
34.1.5 TpeGoBanwusi kK MecTy pobooTOOopa 48
34.1.6 [Ipouenypa npoboordopa 48
34.1.7 [ToaroroBka npo6 ¥ XUMUYECKUNA aHATN3 50
3.4.1.8 Pacuer pe3ynbratoB 51
34.1.9 ObecnieueHne KauecTna 51
3.4.1.10 KomMmeHnTapuu k npoueaype oréopa npo0 Ha AEHbIOIEPHI 52
34.1.11 Ccbuiku 52
3.5 OuncTKa 1 MPONUTKA (PUIBLTPOB 53
3.6 JrcTpakuus u3 GUJIbTPOB 53
3.7 Onpenesienne B BO3yXe JIETKUX YIJI€BOJ0PO/I0B 53
3.7.1 Beenenune 53
3.7.2 [IpuHIMIIBL 53
3.7.3 [Tpo6ooTOopHOE 00OpYIOBaHKE 53
3.7.4 [Tponienypa nmpobootbopa 54
3.7.5 OuucTKa KaHUCTpP Nepe NEPBhIM UCI0JIb30BAHUEM 54
3.7.6 Bo3moskHoCTH 3aKynKu 000py10BaHUs 55
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3.7.7 Cchlku 55
3.8 OnpenesieHne ajabAerua0B 1 KeTOHOB B OKPYKal0IeM 56
BO3/1yXe
3.8.1 Beenenue 56
3.8.2 [TpuHIMIEBI 56
3.8.3 [Tpo6ooTOOpHOE 000PYI0BaHKE 57
3.84 Bo3mokHOCTH 3aKynKH 000pyI0BaHMs 57
3.8.5 [ToaroroBka 030HOBOTO CKpyOOepa 58
3.8.6 [Iponienypa nmpobootbopa 58
3.8.7 [TpaBuia mpo6ootTOopa 61
3.8.8 [Iporienypa noAroToBKH OJIaHKOBOW MPOOBI 61
3.89 Ccbliku 61
3.9 Onpepesienne 030Ha 62
3.9.1 Baenenue 62
3.9.2 O06nacTh TPUMEHEHUS 62
393 [IpuHIMIIBL 62
394 PearenTsl 1 MaTepHabl 63
3.9.5 Anmnaparypa 64
3.95.1 Y®-horomerprueckuii aHaIM3aTOp 030HA B OKPYXKAIOIEM BO3JIyXe 64
3.9.5.2 Anmaparypa i1l KaTuOpOBKH 64
3953 KanubpoBka ananm3aTopa 030Ha B OKpPYKaOIIEM BO3AYXe 67
3.9.6 CorpynuandectBo ¢ 'CA BMO 1o nu3mepeHusiM npu3eMHOro o3oHa | 67
3.9.7 Ccbliku 68
3.10 IIpo600TOOP TSKEIBIX METAJIJIOB B 0CAIKAX 68
3.10.1 Beenenne 68
3.10.2 Kpurepun BeiOopa Mecta npobooTdopa 68
3.10.3 [Tponerypa nmpobootOopa 69
3.10.3.1 O6opynoBanue 69
3.10.3.2 Ouuctka 70
3.10.3.3 IIponieypa cTaHgapTHBIX IEUCTBUIM 70
3.10.4 KoHcepBaius u ¢punbTpoBaHue npod 0caakoB 72
3.10.4.1 XpaHeHue mpoo 72
3.104.2 DuinbTPOBaHKUE OCATKOB 72
3.10.5 [ToneBbie G1aHKOBBIE TTPOOBI 72
3.10.6 W3mepenue BIusHNS CyXHUX BbIIAJCHUN 73
3.10.7 ObecnieueHre KauecTna 73
3.10.8 Cebliku 74
3.11 ITpo600TOOP TsKEJIBIX METAJIJIOB B 23P030JIbHBIX YacTHHAX | 75
3.11.1 Beenenue 75
3.11.2 [Tpo6ooTOOpHOE 000PYI0BaHKE 76
3.11.2.1 [Tpo6ooTOOPHHK BO3AYXA 76
3.11.2.2 OuIbTpHI 76
3.11.3 [Tponerypa mpo6ooTOopa 76
3.11.4 brnankoBbIe QUIBTPEI 77
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3.11.5 OKcTpakiys 3 GUIbTPOB 77
3.11.6 [Ipornienypa ucnonp3oBanus 6JaHKOBBIX (DHIIBTPOB 77
3.11.7 Pacuert pe3yapTaToB 78
3.11.8 ObecneyeHre KauecTna 78
3.12 IIpo600TGOp PTYTH B 0CaIKAX U B BO3IyXe 78
3.12.1 Baenenue 78
3.12.2 MeToas! mpobooTOopa st pPTYTH B OCaAKaX 79
3.12.2.1 KoHcTpykius npo60oTOOpHUKA U MaTepHaIbl 79
3.12.2.2 [Iporienypa OYUCTKH 000PYAOBAHUS U3 CTEKJIA 80
3.12.2.3 [Tponiemypa mpobooTdopa 81
3.12.2.4 Kontposb kauecTBa - obecriedyeHre KauecTBa 82
3.12.2.5 [ToneBbie 6I1aHKOBBIE MTPOOBI 82
3.12.2.6 Crenduyaeckue nmpodsieMsl 83
3.12.3 Metoas! mpobooT6opa st cyMMapHOM ra3000pa3Hoil pTYTH B 84
BO3YyX€
3.12.3.1 KoHcTpykius npo60oTOOpHUKA U TIPOIIeIypa OUUCTKH 84
3.12.3.2 [Iponexypa npo6oorbopa 85
3.12.3.3 XpaHeHue mpoosl 85
3.12.3.4 Crangaprusanus o0beMa BO3ayxa 85
3.12.3.5 KonTpons kauecTBa - obecreyeHne KauecTna 86
3.12.3.6 Crnemuduyeckue npoodIeMbl 86
3.12.3.7 Ob6o06uaromue 3aMeyaHus 86
3.12.4 WNuTepkannOpoBku 86
3.12.5 Bo3moxkHOCTH 3aKyTiKH 000pyA0BaHUS 87
3.12.6 Cebliku 88
3.13 OT100p Npo6 CTONKUX OPraHUuYeCKUX 3arpPA3HAIONIAX 89
BemecTB, nectuuuaoB u IIXb
3.13.1 [IpuHIUIIBL 89
3.13.2 OG6opynoBaHue Jyist 0TOOpa BO3ayXa 89
3.13.3 [Iponienypa nmpobootbopa 90
3.13.4 B3BemmBanue GpuibTpoB 91
3.13.5 DKCTparupoBaHue npood 91
3.13.6 Ounctka 000pyAOBaHUS 92
3.13.6.1 Ourctka mpoOoOTOOPHUKA 92
3.13.6.2 OunCcTKa MOJINYPETAHOBBIX MOTJIOTUTENEH 92
3.13.6.3 OuncTKa CTEKJIIHHOTO 000pY1I0BaHUS 93
3.13.6.4 OuncTka npoyero 060py10BaHUs 93
3.14 IIpo6GooToop ITAY B Bo3ayxe 93
3.14.1 [TpuHOHBL 93
3.14.2 [TpoGooTOopHOE 000PYAOBAHNUE U UHCTPYMEHTHI 93
3.14.3 Ouncrka 000pyAOBAHHUS 94
3.14.3.1 O4YuCTKa CTEKJIITHHOTO 000pYA0BaHUS 94
3.143.2 OuncTKa CTEKJIOBOJIOKOHHBIX (PHIBTPOB 94
3.14.3.3 DKCTpaKIUs MPOHUIIAEMBIX KIOBET 94
3.14.3.4 Ouuctka npobOOTOOPHUKA 94
3.14.3.5 Ounctka PUF-nornorurenei 94
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3.14.3.6 Ounctka XAD-2 95
3.14.4 IIpo6ooT6op 95
3.14.5 B3semuBanue ¢GuabTpoB 95
3.14.6 DKCTpaKIHs 95
3.14.7 [IpeaBapuTenpbHOE KOHLIECHTPUPOBAHUE 96
3.15 HN3mepenne a3po30abHbIX yacTun PM;, 96
3.15.1 Beenenne 96
3.15.2 [Ipo6ooTOopHOE 060PYIOBaHHE 97
3.15.2.1 BxogHoe oTBepcTHE UMITAKTOpA 97
3.15.3 DOUIbTPHI 100
3.15.4 [Tomexu 100
3.15.5 [Iponienypa npodootbopa 101
3.15.6 OO6cnyxrBaHUE M KAIHMOPOBKA 101
3.15.7 [Iponeaypa B3BEIMBAHUS 102
3.15.8 brankoBbie GUIBTPHI 103
3.15.9 Bo3mokHOCTH 3aKynKH 000pyI0BaHMs 103
3.15.10 Cchlkn 104
3.15.11 N3mepennst aspo3oabHbIX yactull PM, s u PMy 104
3.15.11.1 | IlepevyeHb cepTUPHUIUPOBAHHBIX HHCTPYMEHTOB it PM s 104
3.15.11.2 [TponsBoauTenu nmpubopos ¢ otbopom PM| 105
4 XuMHYeCKUH aHAIU3 107
4.1 Onpenesienune cyjab(aToB, HUTPATOB, XJOPUIA0B, aMMOHMIA- | 107
HOHA, HATPUSL, KAJIUS, KAJIbUUA U MATHUSA METOI0M MOHHOMU
xpomarorpaguu
4.1.1 O6sacTh MpUMEHEHUS 107
4.1.2 [TpuHIMIEBI 107
4.1.3 [Tomexu 107
4.14 O6opynoBanue 108
4.1.4.1 Cucrema Dionex (Dionex Corporation, Sunnyvale, CA, USA) 109
4.14.2 Cucrema Waters (Waters Association, Milford, MA, USA) 109
4.1.5 PeareHTsl u cTaHgapTHI 111
4.1.5.1 PacTBOpBI 31110€HTOB 111
4.1.5.2 ba3oBbie cTaHIapTHBIE PACTBOPHI 111
4.1.5.3 KanubpoBouHble pacTBOPHI 112
4.1.6 IIpouenypa 113
4.1.7 Pacuer pe3ynbpTaTtoB 113
4.1.8 Cchlku 113
4.2 Omnpeaesienue cyab}aToB B 0cagKax 113
4.2.1 CnextpodoTOMETpHsI TOPHUHOBBIM METOJIOM C mepxjopartoM Oapust | 113
4.2.1.1 Ob6nacTh NpUMEHEHHUS 113
42.1.2 [TpuHIIMTIBI 113
4213 O6opynoBaHue 114
42.14 XHUMHKAThI 114
4.2.1.5 PearenTh1 114
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4.2.1.6 Kanmnbposka 115
4.2.1.7 AHanuTHYecKas npoueaypa 115
4.2.1.8 [Tomexu 115
4.2.1.9 CcbUiku 115
4.2.2 ABTOMaTHYECKas CIIEKTPOPOTOMETPUSI TOPUHOBBIM METOIOM C 116
nepxJaopaToM Oapusi
422.1 O6acTh NPUMEHEHHS 116
4222 [IpuHUHIBI 116
4223 O6opynoBanue 116
4224 XUMUKAThI 116
4225 PearenTsl 117
4.2.2.6 KannOpoBka u aHanuTHdeckas mpouenypa 118
4.2.2.7 [IpencraBieHue pe3ysbTaToB 118
42238 Cchliku 119
4.3 OmnpeneneHue HUTPATOB B 0CaAKaX 119
4.3.1 Pyunoii cniekrpodoromerpuueckuii merox ['pucca 119
43.1.1 O06acTh NPUMEHEHHUS 119
43.1.2 [TpuHUMnBI 119
43.1.3 OG6opynoBanue 119
43.14 XUMUKAThI 120
4.3.1.5 PearenTsl 120
4.3.1.6 Kanubposka 121
4.3.1.7 AHanuTHYecKasi npoueaypa 121
4.3.1.8 Ccpuiku 121
4.3.2 ABToMaTudeckuil cnekrpodoromerpudeckuii meron ['pucca 122
43.2.1 O6acTh NPUMEHEHHS 122
4322 [TpuHUHBI 122
43.2.3 OG6opynoBanue 123
4324 XUMUKATBI 123
43.2.5 PearenTsl 123
4.3.2.6 KannOpoBka u aHanuTrdeckas mpouenypa 124
4.3.2.7 [IpencraBieHue pe3ysbTaToB 125
4.3.2.8 [Tomexu 125
43.2.9 CcbUiku 125
4.4 OnpenesieHne AMMOHUI-MOHA B 0CAJIKAX 125
4.4.1 CnektpodoToMeTpUUeCKUi MeTO Ha HHAO(EHOIIe TOTyOOM 125
4.4.1.1 Ob6nacTh NpUMEHEHHUs 125
4.4.1.2 [TpunHIMIIBI 125
4413 O6opynoBaHue 126
44.14 XHUMHKATHI 126
4.4.1.5 PeareHThI 126
4.4.1.6 Kanubposka 127
4.4.1.7 AHaMTHYECKas MpoIeaypa 127
4.4.1.8 [Tomexu 127
4.4.1.9 Cebuiku 128
4.4.2 ABTOMaTHYECKHH CIIEKTPO(POTOMETPUYECKUIT METO/I HA 128
uHA0(]eHos1e roryoom
4.4.2.1 Ob6nacTh NpUMEHEHHUs 128
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4422 [TpuHIMTIBI 128
4423 Ob6opynoBaHue 128
4424 XHWMHKATHI 128
4.4.2.5 PearenTb! 130
4.4.2.6 KanubpoBka n aHanuTHYECKas poleaypa 130
4.4.2.7 [IpencraBieHue pe3yibTaToB 131
4.4.2.8 [Tomexu 131
4429 CchUikn 131
4.5 Onpenesienne XJOPHI0B B 0CAKAX 131
4.5.1 CriekTpo(hOTOMETPUIECKUI METOJT Ha PTYTh-THOITMAHATE JKeJe3a 131
4.5.1.1 O06nacTh NPUMEHEHHS 131
4.5.1.2 [TpuHLHAIIBL 131
4.5.1.3 O6opynoBanue 132
45.14 XUMUKATBI 132
4.5.1.5 PeareHTb1 132
4.5.1.6 Kambposka 133
4.5.1.7 AHanuTtHueckas nmpoueaypa 133
4.5.1.8 ITomexu 133
4.5.1.9 CcbUiku 133
4.6 OmnpepesieHne HATPUS, KAJIUs, MATHUSA, KaJblusd B ocaakax | 133
4.6.1 OnpeneneHue METOOM INTAMEHHOM aTOMHOM criekTpockonuu (AAS | 134
niu AES)
4.6.1.1 O06nacTh MPUMEHEHHS 134
4.6.1.2 [IpuHIMUIIBL 134
4.6.1.3 ITomexu 134
4.6.1.4 O6opynoBanue 134
4.6.1.5 XHUMHKATHI 134
4.6.1.6 Pearentsl 135
4.6.1.7 KannbOpoBounsie 1 0a30BbIE paCTBOPHI 135
4.6.1.8 Kanu6poska mpubdopa 136
4.6.1.9 AHanutnueckas npoueaypa 136
4.7 Omnpenesnenne pH ocaakos 137
4.7.1 [loTeHIIMOMETPUYECKUI METO]T 137
4.7.1.1 [TpuHnMnIB 137
4.7.1.2 Ob6opynoBaHue 138
4.7.1.3 XUMHUKATHI 138
4.7.1.4 PearenTbl 138
4.7.1.5 Kanmu6poska 139
4.7.1.6 AHanutnueckas npoueaypa 139
4.7.1.7 BrinonHeHne npoBepKH 3JIEKTPOAHON MaphI 139
4.7.2 Cchlku 139
4.8 Omnpenenenne CUJIBHBIX U CJIa0bIX KHCJIOT B 0CaKaX 140
4.8.1 Metoa KyJTOHOMETPUYECKOT0 TUTPOBAHMSI 140
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1 BBenenue

«CoBMecTHass mIporpaMmMa MOHUTOPHUHTAa M OIICHKM JaJbHEro IEepeHoca 3arps3HSIOMINX
Bo3yx BemecTB B EBpornie (EMEII)» Oputa 3amymiena B 1977 rogy Kak OTBET Ha PaCTYILyIO
TPEBOTY OTHOCUTENHHO 3(h(HEKTOB BO3ACHCTBUS HA OKPYKAIOIIYIO Cpeay, 00yCIOBICHHBIX
KUCTOTHBIMHU BbimaneHusiMu. EMEIl Obuta opranuzoBana mox srupoit  EBpormerickoit
Okxonomuuecko Komuccun OOH. B nactosimiee Bpemss EMEII saBnsieTcs cocTaBHBIM
KOMIIOHEHTOM COTpyAHMYecTBa B pamMkax KOHBEHIIMM O [ajdbHEM TPAHCTPAHUYHOM
3arpsi3HEHUH BO3/yXa.

OcHoBHas 3amada EMEII coctrour B oOecrniedeHnr TMPaBUTEIbCTB HHPOpMAUECH O
BBIITAICHUAX U KOHICHTPALUAX 3arpASHAIOIINX BO3AYX BCIICCTB, pABHO KaK U O KOJIMYCCTBC U
CTEMEHH BAaXHOCTH JAIbHETO IepeHOca 3arpsA3HSIONIMX BEUIECTB M TPaHCTPAaHMYHBIX
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noTokoB. [IporpamMma Bkiro4aeT B ceOsi TpHU 3JIEMEHTA: JaHHBIE O BBIOpOCAX, M3MEPECHHS
KauecTBa BO3JyXa M OCAJKOB U MOJCIMPOBAHHE aTMOC(EPHOTO paccesHus. JTa pabora
KOOPJIUHUPYETCS TPEMsI MEKIyHAPOAHBIMH IICHTPAMH: JBa IIEHTpa CBA3aHBI C MOJEIHHBIMU
OlleHKaMH, a XuMudeckuil xoopauHanuoHHbiii meHtp (KXII) oTBewaer 3a KoopauHAIMIO
XAMHYECKUX U3MEPEHHI.

JlaHHOE pPYKOBOJCTBO OIMUCHIBAET CTaHAAPTHBIE PEKOMEHAYEMbIE METOJbl MpoO00TOOpa U
XUMHUYECKOro aHanu3a Ui usmepurenbHor cetu EMEIL Mertoasl u nporenypbsl OCHOBAaHbI B
OCHOBHOM Ha pa3paboTKax MW oOmbITe, moiydeHHbIX B pamkax EMEII, Taxxke kak u Ha
uHbOpMallMK, TMPeNoCTaBlIeHHOW Toao0HbBIME Tiporpammamu B CeBepHoll AMepuke,
Bcemupnoii  Mereoposnornyeckoit OpraHuzaiuei, pa3IMuHbBIMH — HCCIIEI0BATEILCKUMHU
[IpOrpaMMaMM U MHOTOYHMCIIeHHbIMU ceMuHapamu EMEII.

Usmepenuss B pamkax EMEIl  BbIMONHSAIOTCA  HAIMOHANBHBIMU  JaOOPaTOPUSIMH,
MPEJCTaBISIIOIIMMH Pe3yJIbTaThl B COBMECTHYI0 0a3y naHHbeIXx KXII[. OmbIT mokasan, 4to
U3MEPEHUsl JOJDKHBI ObITh B MAaKCHMAJIbHOM CTENEHM CTaHJIApTU30BaHbl C TEM, YTOOBI
MOJTy4aTh JaHHBIE, KOTOPbIE TMOAMAIOTCS CPaBHEHUIO W 00JalaloT JOCTATOYHBIM Ka4eCTBOM
JUIsl HAZIEXKHOTO COTIOCTABJICHUS C MOJEJIBHBIMU pacueTaMu, JJI1 pacueToOB TPEHIOB U IPYTUX
CTaTUCTHYECKUX OIEHOK. Kpome TOoro, MOMKHO 0OecreunBaThCsl KAa4eCTBO IAHHBIX Kak Ha
HallMOHAJIBbHOM YpOBHE, Tak U cpeacrBamu KXII ais rapaHTHpOBaHUs UX NPUTOJHOCTU. DTO
NPUMEHUMO KaK K MHAMBUIyalbHBIM Npo0aM, TaK U OCOOEHHO K JOJTONEPHUOAHBIM
arperupoBaHHbBIM 3HAYEHUSIM, TAKMM KaK CE30HHBIE WJIM CPEIHETOA0BBIE 3HAYCHUSI U TPEHBI.
OTO0 O0COOCHHO BaXHO, 4YTOOBI W30EKaTh OMIMOOK, KOTOpPBIE MOTYT MPHBOAHUTH K
3HAYUTEIIBHOMY  CHUCTEMATHYECKOMY 3aHW)KCHHIO WJIHM 3aBBIIICHUIO PE3yJlbTaTOB M K
HEONPEIEICHHBIM H3MEHEHUSM KadyecTBa JAHHBIX BO BPEMEHH, YTO MOXKET IOCIYKHUTh
NPUYMHOM BO3ZHUKHOBEHHUS PoOsIeM U aHaIu3e TPEHIOB.

Jlns GONBIIMHCTBA METOJOB HEOOXOIMMOe oOecIlieueHHe KadecTBa JaHHBIX JOCTUTACTCS
INPUMEHEHHUEM MPOCTHIX M HAJASKHBIX CHOCOOOB 0TOOpa MpoOd B COYETAHHH C JETAlbHBIM
OTMHMCaHUEM TMPOOOOTOOPHOTO OOOPYAOBAHHS, a TAKKE HCIOIH30BAHUEM CHHTETHYCCKUX
KOHTPOJIBHBIX MIPOO MPU XUMUYECKOM aHaJIH3e.

PenpesenTatuBHOCTh (TPEACTABUTEIBHOCTh) MPOOOOTOOPHOTO MyHKTa SBISETCA KpaiiHe
Ba)KHBIM BOTIPOCOM JIJIs1 M3MEpUTeNbHOU ceTn nmogobnorr EMEIL. PenpeseHTatnBHOCH MOXKET
OBbITH ompezesieHa TOJIbKO ¢ yueroM nenei mamepenus. st EMEIT npo6ooTOOpHBIH MyHKT
JIOJDKEH OBITh PAacHoJ0oKeH TakuM 00pa3oM, YTOOBI JTaHHBIE KayecTBa BO3AyXa M OCAJKOB
ObUTH XapaKTEpHBI (pENpe3eHTATUBHBI) JUIsl KaK MOXHO OoJiee KpymHOU miomianu. s toro,
4TOOBI IMyHKT MOT CYHTATHCS PENpPE3CHTATHBHBIM, NODKHO OBITH O0ECHEUCHO OTCYTCTBHE
BJIMSIHUS M 3arPSI3HEHUS IPOO OT JIOKAIBHBIX HCTOYHUKOB.

3a nepuox aesrenpHocth EMEII mpousonuM 3HaYMTENbHBIE YJYUYIIEHHWs B OTHOILLEHUU
pa3BUTUSA UHCTPYMEHTAPUS A1 XMMHUYECKOTO aHAJIN3A.






IIporpamma uzmepennii B pamkax EMEII u pekomenayembie MeTObI, ONMcaHHBbIE B PyKkoBoacTBe

U3meputenbHbIN

Mpob60ooT6opHbLIe MeToAbI Ha

KomMnoHeHTbI YacToTta usmepeHum NabopaTtopHbie meToAbl
nepvog CTaHuuu
lasbi
SO, 24 yaca €XEeCyTOYHO ®PunbTpbl, NponmTaHHble KOH IC / (TopwuH)
NO, 24 yaca €)XXEeCyTOYHO CteknodunbTp, nponutaHHbin Nal IC / I'pucc
CoxpaHsitoTtest
O; cpeaHevacoBble HenpepbIBHO Y® abcopbuumsi
3HaYeHns
HNO; 24 yaca €XeCyTO4YHO [eHbtogep IC / BoccTaHoBneHme n Npucc
NH3 24 vaca €)XXEeCyTOYHO HeHbtogep IC / vHgodgeHon
Jlerkue yrnesogopoapl C2-C7 10-15 MuH JBaX bl B Heaeno cTarbHble KaHUCTPbI GC
KeToHbl 1 anbaerngpl (JIOC) 8 yacos JBaxabl B Heaemnto DNPH kapTpumkm HPLC
Hg 24 yaca exeHeaernbHo JloByLwIKM Ha 30m0Te CV-AFS
Yactuubl
S0~ 24 vaca €XEeCYyTOYHO A3p030nbHbIN PUNBLTP IC / (TopwH)
NO; 24 yaca €)XXeCyTOYHO A3po3onbHbIf UILTP Mocre IC / BoccTtaHoBneHwue n pucc
AeHbogepa
NH," 24 vaca €XeCyTOYHO A3pO30IbHbIM (UILTP Mocre IC / nHpodeHon
AeHbogepa
Na*, Mg®*, Ca®*, K*, CI 24 vaca ©KECYTOUHO A3pO30IbHbIM (UNLTP Mocre IC/AAS /| AES
AeHbogepa
PMiq 24 yaca €XeCyTO4HO EN 12341 MUWKPOBECHI
PMx 24 vyaca €XeCyTo4HO PelueHne [oOmkHO ObITb NPUHATO MUWKPOBEChI
MwuHepanbHas nbinb 24 yaca €)XXEeCyTOYHO Mpo6ooTbopHuk EN 12341 INAA, PIXE, XRF
}?;Z“Sg;TaprM and oprauueckui 24 vyaca €XeCyTO4YHO Mpo6ooTbopHuk EN 12341 Tepmopecopbuus 1 okucrneHue
CocTtaB opraHvnyeckoro yrnepoga 24 vaca OavH pa3s B Hegento Mpo6ooTbopHuk EN 12341 LC-MS
Cd, Pb (InepBbii npuoputeT),
Cu, Zn, As, Cr, Ni (BTOpOM Hepensa ExxeHepenbHo Mpo6ooTbopHuk EN 12341 ICP-MS / GF-AAS

NPUOPUTET)




KoMnoHeHTbI

N3meputenbHbIN

YactoTa nusmepeHumn

Mpo60oT60OpHbIE MeToAbI Ha

NaGopaTopHble MeToAbI

nepuona CTaHuuu
lMasbl + Yactuubl
HNO3(r)+NO3 (), 24 yaca €)XXEeCyTOYHO ©nok counbTpoB IC / BoccTaHoBneHwue n Npucc

IC / nhpodeHon
NH3(r)+NH, (1) 25 yacos €XEeCyTOYHO ©nok unbTpoB
COS3B (MAY, MNMXBb, N'Xb, xnopaaH, OyneT onpegeneHo OyoeT onpegenexHo nNpo600TOOPHMK 13 GC-MS
nvHgaH, a-rXur, ooT/gaeE) nosxe nosxe nonuypeTaHoBOW NeHbl )
Ocapkum
KonunyecTtBo 24 vaca (Hegens) (eigﬁszsﬁzgo) CtaHgapTHbIN goxaemep Mo Becy
SO42' 24 vaca (Hegens) -»»- Tonbko MOKpbIE BbiNaaeHus IC
H* 24 vaca (Hepens) -»»- TonbKo MOKpble BbliNageHnst TUTpOBaHWe
pH 24 vaca (Hegens) -»»- Tonbko MOKpbIe BbiNageHus pH meTpus
NH,* 24 vaca (Hegens) -»»- Tonbko MOKpbIE BbiNaaeHus IC / vHgodgeHon
NO3 24 vaca (Hepens) -»»- TonbKko MOKpble BbiNageHnst IC / BoccTaHoBneHue u puce
Na* 24 vaca (Hegens) -»»- TonbKo MOKpbIE BbiNageHus IC/ AES
Mg2+ 24 vaca (Hegens) -»»- Tonbko MOKpbIE BbiNageHus IC / AAS
cr 24 vaca (Hegens) -»»- Tonbko MOKpbIE BbiNageHus IC / Tuoumnat
ca® 24 vaca (Hepens) -»»- TonbKO MOKpble BbiNageHnst IC / AAS
K" 24 vaca (Hepens) -»»- Tonbko MOKpbIE BbiNaaeHus IC/AES
K (8NeKTpPonpoOBOAHOCTb) 24 vaca (Hegens) -»»- Tonbko MOKpbIE BbiNageHus KoHgykTomeTp
gd’ Pb (nepsbi r.'pMOpMT?T) Hepens exxeHegenbHo ICP-MS / GF-AAS
u, Zn, As, Cr, Ni (BTOpomn Tonbko MOKpbIE BbiNaaeHus
NpUOPUTET) Heaens exeHegenbHo
2+ Henens ekehenenbHo TonbKo MOKpbIe BbiNageHust
Hg (1 camnnep) (mnu (vnn B TedeHune M0600TEODHNK KOHCTOVKLIAM VL CV-AFS
mecsu (2 camnnepa) mecsaua) PO P PyKU

COBSB (MAY, MNXp, NXb, xnopaaH,
nnHaaH, a-rXur, 4aT/A0E)

Byoet onpeaeneHo
nosxe

Bynet onpegeneHo
noaxe

Tonbko MOKpbI€ BblinaaeHunsa




2  Kpurepuu BbI0Opa MeCTOPACIIOI0KECHUSA
CTAHIMU MOHUTOPHUHTA

2.1 Penpe3eHTATUBHOCTb 10 TEPPUTOPHUH

Mecro, BbIOpaHHOE I MPOOOOTOOpPa U M3MEPEHUH, NOIHKHO OBITH MPEICTABUTENILHO IS
OOJBITION TeppUTOPUH. PazMep 3TON TEPPUTOPHH OTIPEACNIeTCs BapruaOeIbHOCTHIO KaueCcTBa
BO3JyXa M OCaJKOB M XKEJIAEMBbIM IIPOCTPAHCTBEHHBIM PAa3pEIICHUEM I0JIEH KOHLIEHTpAlUi U
BbIIQZICHUH. ['OpoJckMe W IPOMBINUICHHBIE paHOHBL, a TaKXKe HEMOCPEICTBEHHO
IIPUMBIKAIOIIME K HUM pPaiOHBI HE JTOJDKHBI PacCMaTPUBATHCA, MOCKOJIBKY OHHM COCTaBJISIOT
JUIIb OYEHb Malylo JOJI0 Bcel Teppuropuu, nokpeiBaemoid EMEII, u mockonbky Ooinee
BBICOKME KOHILIGHTpAllMM B OTHUX palOHaX ONpENENAIOTCA JEHCTBUEM HAllMOHAJIBHBIX
BbIOpocoB. Ilenms EMEIl coctour B oOecriedeHWH CTpaH-y4acTHUI] HWHPOpMAIHEH O
BBINA/ICHUAX U KOHLEHTPALUAX 3arps3HSIOIIMX BO3IyX BEIIECTB, @ TAKXKE O KOJWYECTBAX U
CTEIIEHN BaXXHOCTH JAJbHEr0 IIEpeHOCa 3arpsA3HAIOIIMX BEUIECTB M IOTOKOB 4Yepe3
roCy/1apCTBEHHBIE TPAHULIBL.

Pazmep miomianu, i KOTOPOW JaHHAs CTAHIMS PENpe3eHTaTHBHA, JOJDKEH OBITh Oolblie,
4eM  [POCTPAHCTBEHHOE  pa3pelieHue  arMoc(epHBIX  JHCIEPCHOHHBIX  MOJEIeH,
NPUMEHSEMbIX Il OLEHKM TPAHCTPAHUYHOTO 3arps3HEHUs U BBINAJECHUM 3arps3HSIONIUX
BO3AyX BemectB. IIpuMmensBmnecs no Hacrosmero Bpemenu moxaenun EMEIL u cucrema
OLIEHKH BBIOPOCOB HCIIONB30BaIM pa3Mep sdeiiku 150%150 km2. B mocnennee Bpems
IIPOCTPAHCTBEHHOE pa3pelIeHNe B HEKOTOPBIX MOJEINAX ObuIo noBeaeHo A0 S0*50 km2.

B ToMm ciydae, eciii OCHOBHasi 4acTh BHIOPOCOB, BIMSIONIMX HA Kaue€CTBO BO3AYyXa B OJHOM
paiioHe, HAXOJIUTCS BHE 3TOr0 pailoHa, BBIOOp MECTa PACMOJIOXKEHHS CTAaHIMU BKJIIOYAET B
ce0si, TIaBHBIM 00pa3oM, pPacCMOTPEHHE CHUTYyallUd B HEMOCPEICTBEHHOW OJM30CTH OT
MpEenoNaraeMoro Mecra M BBIOPOCHI B paamyce Ommxkaiimux 20 kM oT Hero. Takue
JIOKaJbHbIE BBIOPOCHI HE JOJDKHBI MPUBOJIUTH K TOTEPE PENPE3CHTATUBHOCTH H3MEPEHUM
KOHLIGHTpalMii B BO3JlyX€ WM XMMHYECKOTO COCTaBa OCAJKOB HAa JAHHOW CTAaHUUU. DTO
03HAYaeT, YTO UX BIUSHHE JODKHO OBITh OIICHEHO M CPAaBHEHO C M3MepeHusiMu. Ha mpaktuke
BBIOPOCHI TMOKCUAOB CEpbl M a30Ta B mpeaenax nepBbix 100 M MOMKHBI OBITH MOJHOCTHIO
WCKJIIOYEHBI, BEIOPOCHI B pajiyce NEPBBIX 2 KM JOJIKHBI ObITh HUKE 100 KT B T0Of1, @ BHIOPOCHI
B mpenenax 20 kM He AomkHBI npeBbimaTth 1000 kxr B rog. Kpome Toro, HOMKHBI OBITh
PAacCCMOTPEHBI JIOKAJIbHBIE METEOPOJIOTHYECKUE YCIIOBUS, TaKW€ KaK MPEeBATHPYIOIINE
HaIpaBlIeHUs BETpa U 00pa3oBaHKe 3aCTOWHBIX 30H.

Cutyanust MOXeT ObITh 0oJiee CIIO0XKHOM, €clii MyHKT pachojioXkeH B Ipezenax paioHa co
3HAYUTENBHBIMA BbIOpOocaMu. B mpuHIMIIE, penpe3eHTaTHBHOCTh KOHKPETHOTO ITyHKTa
MOXeET OBITh OmIpeAeieHa C HCIOJNB30BAHUEM MOJIETIeH NpU  YCIOBHH, YTO MOJENH
COOTBETCTBYIOT TIOCTAaBJICHHOHW 3a/iade, a JaHHBIE O BHIOpOCax M METEOJaHHBIE M3BECTHHI C
JOCTaTOYHOM  TOYHOCTHIO.  [lOCKONBKY — pacmpeenieHue  BBIOPOCOB — HEOIHOPOIHO,
CTaTHUCTUYECKOE PACHPE/ICICHIE 3HAUCHUH KOHIIGHTPAIUi B IPU3EMHOM CJIO€ OKPYKAIOILIETO
BO3/lyXa OTKJIOHAETCS OT HOPMAJIBHOTO TaK, YTO MEIWaHHOE 3HAYeHHE KOHIIEHTpaIui
OOBIYHO MEHBIE, YeM CpEeAHsAs Uil JaHHOW TEpPPUTOPHM BeIWYMHA. Bapuarnum
KOHLEHTPALM B BO3AyXEe B Tpenesiax JaHHON sSYeHKH BBI3BIBAIOTCS KaK KOPOTKO-
NEPUOTHBIMU CITyYalHBIMH (DIYKTyalusIMHd METEOIapaMeTpOB, ONPEACISIONINX PACCESTHUE H
aJIBEKIIHIO, MTPOIIECCAMHU BBIMAJCHUS ¥ B3aUMO/ICHCTBUS C TOBEPXHOCTBIO, TaK M Pa3THYHSIMU
B OKCIIO3HIIMU IO OTHOIICHUIO K JOMHHUPYIOUIMM HCTOYHHKAM BBIOPOCOB B JIOJITOCPOYHON
nepcnektuse. Seilkop (1994) ucnonp3oBasl 3HaYCHHUS CYTOYHBIX M3MEPEHHBIX BETUYUH JUIS
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rpynn u3 3-5 psaoM pacnoiOKEHHBIX CTaHIUM B IIeCTH pailoHax BocTouHoW yactu CIIA,
4TOOBI omnpenenuTs 95% noBepUTENbHBIN IMpeles 3TUX 3HAueHWH, mpeanoaras, 4To OHH
OTpakaroT MPOCTPAHCTBEHHYIO MPEACTABUTEIbHOCTh CTAHLMNH MOHUTOpUHTa. Kak M MOXXHO
ObUIO TPENNOJIOKHUTh, AT PalOHOB, IZleé OCHOBHBIM HCTOYHMKOM JHMOKCHJA Cepbl ObUI
BbIOPOC MOIIHOM AJIEKTPOCTAHLIMM, CYTOYHbIE BapualWW JUIs JUOKCUAA CEpbl OBbLIU
JIOCTaTOYHO BeNMKU. B 3TOH cutyanmu Henb3st ObLIO 0XKUIATh, YTO Kakas-HUOYIb OTAEIbHAs
CTaHIMsI MOHUTOPUHTA OTPAXKAeT CPEIHION0 IO IUIOIIAIU BEJIMYMHY HA OCHOBE €KEIHEBHBIX
n3Mepenuil. Jlpyroil nokyMmeHT, npexacrasieHHbli Ha cemuHape EMEII-BMO B Ilaccay
(EMEP/CCC-Report  2/94), Taxke IEMOHCTPUPOBAI TPYTHOCTH B OOBSCHEHWH U
IIPEICKAa3aHUM WHIMBUIYAJIbHBIX ITMKOB KOHIIEHTPALUil CYLIECTBYIOIIMMHU MOJEISIMH B
OTIENBHBIX IyHKTaX Ha CpenHecyTOYHOM ocHoBe. OpmHako, Ha Oosiee JONTONEPUOTHON
OCHOBE BapualenbHOCTh B INpenenax sSueidkn OObIYHO CYLIECTBEHHO HMXKe. Takum o0pazom,
MOKHO TMoOJjaraTb, 4YTO MpoOOOTOOpPHBIE MYHKTHl B IIpeleiaax paloHOB C BBICOKUMU
3HAYEHUSIMU BBIOPOCOB JAIOT MPEICTABUTENIbHBIE PE3yJbTaThl TOJBKO NMPH MECIYHOM HWIH
rOJJOBOM yCPEIHCHHH.

PereBeHTaTI/IBHOCTI) Ooisiee JETrKO AOCTUTACTCA JIA BTOPHUYHBLIX 3arpA3HAIOIINX BCUICCTB,
TaKHX KaK Cy.]'[]:(l)aTHBIC ad9p030JI1 U O30H.

AMMHaKk TpeAcTaBisieT co0oil crenupuyeckyro mpobieMy, MOCKOIbKY €ro BBIOPOCHI
CBSI3aHbI, TJIAaBHBIM 00pa3oM, C pa3BEACHUEM J>KUBOTHBIX U CEIIbCKOXO3SIMCTBEHHOMN
JeATeNbHOCThI0. CTOWNIOBOE CONEpKaHUE >KUBOTHBIX, XPAaHEHHE M INPUMEHEHHE HaBO3a,
BBIIIAC CKOTAa Ha MacTOMIAX TMPEACTaBISIOT COOOW Ba)KHbIE WMCTOYHUKH BBIOPOCOB.
CoOTBETCTBEHHO, CTAaHIIMM MOHUTOPUHTA IOJDKHBI OBITh KaK MOXKHO Jaibllleé OT TaKuX
HCTOYHHUKOB.

Jiss ocankoB JOKaJbHbIE MCTOYHUKU BBHIOPOCOB OKCHIOB CEphl M a30Ta OOBIYHO MeEHee
BA)XHBI, HO cJeyeT u30eraTb HICTOYHUKOB IBbUIM U aMMHuaka. Jlaxxe mpu ncnons3oBannu WO
poO0OTOOPHUKOB, 3aNbUIEHHOCTh aTMOC(hepbl MOXKET BBI3BATh CEphE3HBIE MPOOJIEMBI C
3arpsi3HEHUEM TIPOo0.

JIMpeKTUBHBIC YKa3aHWs, OMNpPECNAIOINe MHWHUMAIbHBIE PACCTOSHHUSA OT HCTOYHHKOB
BbIOpocoB, manbl B Ilmane oGecmeuenuss kadectBa EMEIL (Schaug, 1988). Onu Obun
OCHOBaHBl Ha MOJOOHBIX YKa3aHMAX, pPa3paOOTaHHBIX JUIS HPOTrpaMM MOHHUTOPHHTA B
Cesepnoii Amepuke. Ta6um. 2.1.1 0600maeT 3TM peKOMEHIAIIHH.

PaccrosiHus, mpecTaBlieHHbIC B Ta0JHIIE, TOJKHBI HCIIOIB30BATHCS JIMIIL KAaK OPHEHTUPHIL.
OrnieHKa BIUSHUS JIOKAJTBHBIX BEIOPOCOB HAa COCTaB BO3/yXa M Ha XUMHUIO OCAJIKOB Ha CTAHITUH
JIOJI’KHA BBITIONHATCS HA OCHOBE PACCMOTPEHHS METEOPOJIOTUYECKUX U TOMOTpadUIecKuX
YCJIOBHH, paBHO KaK M OIICHOYHBIX 3HAYEHUW BBIOPOCOB OT IMEPEUYUCIICHHBIX BBIIIE BHJIOB
YeJI0BEUECKOM JCATCIbHOCTH.

2.2 Penpe3eHTATHBHOCTH B OTHOIIEHUU TOMOTPAPUIECKUX
XapPaAKTEePUCTHUK MECTHOCTH

CraHius Takxke JOJDKHA OBITh pENpe3eHTaTUBHA 10 OTHOMICHUIO K OTOUPAeMBbIM BO3IYIIHBIM
&

Maccam . [lpu pasmemnieHun CcTaHIMU CclAeAyeT u30eratb MOJMH WA JIPYTUX MECT, TIe

BO3MOXXEH 3aCTOM BO3[QyXa NpHU OMNpPEIEICHHBIX HWHBEPCHUOHHBIX yCloBUsAX. He cremyer

*

OnbIT psifia CTPaH MOKa3bIBAET, YTO JIYIIEe BCETO COBMELIATh HAOIIOIEHUsT 3a 3arpsi3HEeHHEM aTMocdepbl 1
0CaJIKOB C METEOPOJIOTMYECKUMH HAOIIOJCHUSIMU Ha YXKe CO3[IaHHON METEOPOIOTHUECKON CTaHIUH (npUM. peo.
PYCCKO20 nepesooq)
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BHIOMPATh BEPIIMHBI TOpP, TIEPEBANIbI, CEUIOBUHBI. M1eanbHbIM SBISIETCS OTKPBITOE MECTO B
YMEPEHHO IePEeCceUeHHOW MECTHOCTH WIIM, €CIIM HEBO3MOXXHO M30€XaTh NOJIHHBI, MECTO Ha
CKJIOHE, KOTOpPO€ HaXOIUTCS BhIIIE HauOoJee SPKO BBIPAKCHHBIX HOYHBIX HWHBEPCHI.
[TpubpesxHble MYHKTHI TPOOOOTOOPA ¢ BHIPAXKEHHBIMH CYTOUYHBIMH CMeHaMu BeTpa (3dekT
Opu3a «Cyma-Mope») TaKke He PEKOMEHIIOBAHBI. PacTHTEIBHOCTH SBISETCS CTOKOM IS
OOJIBIIMHCTBA 3arps3HAIONINX BEIECTB, CIEIOBATENBHO, CIEAYyeT N30eraTh CUTYaIlid, Koraa
pPacTUTENFHOCTh 3aKpbIBAa€T IYHKT MpoOooTOopa (Hampumep, IPEeBOCTOM NPUBOAUT K
HOHIDKEHHIO KOHIICHTPAIMH PU COOTBETCTBYIOIIEM HANPABICHUN BETPA).

Ta6m. 2.1.1. MuHMManbHOE pacCTOSIHUE OT UICTOUHUKOB BHIOPOCOB 3arpsI3HAIOIINX

BEIECTB.
Tun ucrouHuka Munn- KommenTapuii
MaJjibHOe
paccTosiHue

KpynHble uCTOYHUKH 3arps3HEHUs 50 km B 3aBuCcHMOCTH OT NpeBATUPYIOLIETO
(ropoaa, JIeKTpOCTaHIIUH, HaIpaBJIEHUS BETpa
TJIABHBIE TOPOTH)
Mecra npuMeHeHns HaBo3a, 2 kM B 3aBucumocTH OT uncia )KUBOTHBIX U
CKOTHBIE JIBOPBI pasmMepa yao0psieMoro moJis Win

nacTouia
OCHOBHBIE IOPOTH 500 m Jlo 500 mamuH B n1eHb
Brinac nomaniHux >KUBOTHBIX Ha 500 m B 3aBucumocTu OT 4ncia ;KUBOTHBIX U
yA00pseMbIX acTOUIIaX pasmepa yao0pseMoro moJis il

nacTouina
MasioMOIIHBIE CUCTEMBI 100 m Ha MuHuMaibHOM pacCTOSTHUM MOKET
JIOMAIIIHETO OTOIUICHUS YTJIEM, pacrosaratbCs TOIbKO OJIUH
Ma3yTOM WJIM IPOBAMHU VCTOYHUK BHIOPOCOB
Maisie foporu 100 m Jo 50 mamuH B A€Hb

Bri6op MecTa ¥ mpaBHIIbBHOE Pa3MEIIEHHE OCaJAKOCOOpHUKA TaKKe BechbMa Ba)KHBI C TEM,
4TOOBbI OBITH YBEPEHHBIM, YTO MPOOBI OCAJKOB XapaKTEPU3YIOT XUMHUYECKUI COCTAaB OCaJIKOB
Ha Ooubioi Tepputopuu. [IpoO00TOOPHUK HE TOHKEH TOABEPraThCs BO3ACHCTBUIO CUITBHBIX
BETPOB, HO ¥ HE JOJKEH OBITh 3aKPBIT BBHICOKUMH JIEPEBBIMU WIH COOPYKCHHUSIMHU.
E>xeronHoe KOJIMYECTBO OCAJKOB Ha CTAHIIMM MOHHUTOPUHIA, W3MEPEHHOE CTaHJIApPTHBIM
METEOPOJIOTUYECKUM OCaJIKOMEPOM, HE JOJDKHO 3HAYUTEIBHO OTIMYATHCS OT BEJIMYHHBI,
MOJTYYEHHOW Ha OJMKaiIIe CTaHIIMK HAIIMOHATLHON METEOPOJOTHUECKOU CETH, a CyTOUYHBIE
3HAYEHUS KOJMYECTBA OCAJKOB JOJKHBI KOPPEIUPOBATH CO 3HAYCHUSMHU, IMOTYYCHHBIMU
OnuKaifieit MeTeoCTaHIUEeH.

Pazmenienne nmpoOOOTOOPHUKOB TOJDKHO TMOAYHUHSTHCS TPEOOBAHHSAM, pa3paOOTaHHBIM IS
0CaJIKOMEPOB CTaHAApTHOU MeTeoposiornueckoit cranuuu BMO (BMO, 1971). He nomxuo
OBITH TTIOMEX, TAKMX KaK JEPEBbs MO yIJIOM BhIie, 4eM 30° K TOPU30HTY OT BEPXHErO Kpast
npobooTbopHuKa ocaakoB. HykHO Takke u30erath 34aHU, M3roponae, Tomorpaguueckux
00BEKTOB, KOTOPBIE MOTYT YBEIHUNBAThH dP(HeKT CKkBO3HsKA WiH 3 ekt BeTpoBoii TeHu. [Ipu
YCTaHOBKE MPOOOOTOOpHUKA CJeAyeT YYecTh MpEeBaJHpyIOIlee HampaBiIeHHE BeTpa Mpu
BBITIAJICHUU OCAJIKOB.

Ocoboe omaceHne JOJKHO BBI3BaTh MOTEHIMAIBHOE 3arpsS3HEHHE 332 CUET OCEeJaHMs YaCTHIL
MOYBEHHOI MbUTH, TOJHATON B OnMmxkaiiieM okpyxenun. HeoOxoammo uzberath rpaBURHBIX
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JIOpOT, CKOTHBIX JIBOPOB, BCIaxWBaeMbIX moseil B mpeaenax or 100 m mo 1 kM. 3emuts mo
BO3MOXXHOCTH JIOJKHA OBITh MMOKPBITA KOPOTKOM TPaBOIA.

2.2.1 Texuuueckoe ocHaAIleHHE

Ot60p BO3MyXa U 000PYZAOBaHWE MOHHTOPHUHTA TPEOYIOT HAIMYHWS HA CTAHIIUU HEOOJBIIIOTO
MOMEIEHUSI WM YKPBITHS C TOJBOAKOW 3JEKTpUUYeCTBA. B momemieHuu, rie pacroioKeH
HACcOC ¥ KOHTPOJIbHBIE TTPUOOPHI, JKeIaTeIbHO noaaepkuBath npumepHo 20°C. JlomkeH ObITh
XOJOMWIBHUK JUIsl XpaHeHUs mpoO. Becbma mosne3Ho uMeTh TeneOHHYIO JHHHUIO Ui
nepeAadyn JaHHBIX U3MEPEHUsl 030HA Yepe3 MOJIEM C JIorTepa JaHHbIX. JlOCTyn K CTaHLIMM Ha
aBTOMAIIMHE JIOJDKEH OBbITh OrpaHWYeH JIMIIb [E€PCOHAJIOM, HANpPSIMYIO 3aHSTHIM
poOOOTOOPOM U H3MEPECHUSMHU.

2.2.2 JlokyMeHTauus

XapakTep 3eMJIEeNOJIb30BaHUs. U Tomorpadusi MNPUMBIKAIOUIEH TEPPUTOPUM, a TaKxkKe
JKEJIATeJIbHO U METEOPOJIOTMYECKHE YCIOBUs (pO3a BETPOB, KIMMATOJIOTMYECKHUE JIaHHBIC)
JIOJDKHBI OBITH TOCTYIHBI B (hopMe KapT, TabJIuL], JUarpaMm.

HeoOxonuma mHBeHTapu3alys UCTOYHUKOB 3arpsi3HSIONIMX BeliecTB B paauyce 20 KM OT
CTaHIIHU.

Jlist Toro, 94TOOBI OIEHUTH PENPE3CHTATUBHOCTH CTAHIIMU, OOBIYHO TPEOYIOTCS ITAHHBIC TIO
COCTaBy BO3JyXa MU OCAJKOB, M3MEPEHHBIC B HECKOJBKMX IIYHKTax B MpeEAesax JaHHOU
tepputopuu. I[lomoOHass wHpOpMamsi MOXKET OBITh TakKe TOJy4eHA CPEJICTBAMU
MaTeMaTUYECKOTO MOJEIUPOBAHUS C BBICOKMM IPOCTPAHCTBEHHBIM pAa3pELICHUEM, €CIIU
UMeeTCs HaJCKHas W JAeTalibHas WHGOpMAIUs IO JOKAJIbHBIM HCTOYHHUKAM 3arpsi3HCHUS
atMoc(epbl. ANbTepHATHBHOW BO3MOXKHOCTBIO SIBIISIETCS TMPOBEACHHE HW3MEpPEHUN B
HECKOJIBKMX TOYKAaX B MPOJEIax OrPaHWYEHHOrO BPEMEHHOro nepuoaa. B Hacrosiee Bpems
JIOCTYIIHBI IIPOCTBIE U OTHOCUTEIBHO HENOPOTHE U3MEPUTEIBHBIE METOIBI ISl ONPEACICHUS
JIONTONEPUOHBIX CPEAHUX KOHUEHTPALMM JUOKCHAA CEpbl, TUOKCHAA a30Ta U aAMMHAKA C
UCIIONIb30BAaHUEM TMaCCUBHBIX MPOOOOTOOPHUKOB. [l OCagKOB HEIENbHBIM WM Jae
MECSYHBI OTOOp B HECKOJBKHMX TOUKAaX pailoHa MPEAIoiaraeMoro pa3MEIIeHHUs CTaHIUH
MOXET CIIyKUTb CPEICTBOM OIIPELIEIICHUS €€ pere3eHTaTI/IBHOCTI/I*.

2.2.3 Paccrosinne Mexay MYHKTaMHu Mpo6ooTdopa

MakcumanbHOE paccTosiHue Mexay coceaHumu ctanmusmu cetu EMEIL gomxHO OBITH
paccMOTpEeHO BechbMa TiIaTeNbHO. OHO 3aBUCUT OT MPOCTPAHCTBEHHOI'O pa3pelleHus
MPUMEHSIEMBIX MOJIEJIEd M TNPOCTPAHCTBEHHBIX T'PAJUEHTOB TMOJIEM KOHIIEHTpAIUH,
olpeneNsieMbIX JalbHUM TIepeHOCOM, TpaHchopMmanusMu B arMmocdepe u 3ddexramu
BBIITAJICHUN.

IIpocTpaHCTBEHHAss KOPpEIALUS MEXKIYy H3MEPEHHBIMM KOHLCHTPALMSAMM 3arpsA3HAIOIINAX
BO3QyX BeniectB B EBpone oueHp HeogHoponHa. OHa 3aBUCHT OT pACHOJOKEHUS U
MHTEHCUBHOCTH HCTOYHUKOB BBIOPOCOB, HAIpPABJICHUS BETpa, TOMOrpaduu, XUMUUYECKUX H
(bu3MYECKUX CBOMCTB pa3inuuHbIX 3arps3Hsoomux BemecTB. bropo EMEII pexomennoBano
JTUCTAHIIUIO MEXIY MPOOOOTOOPHBIMH IMyHKTaMH Ha ypoBHE 150-200 KM B LEHTpaIbHBIX

*

Crenyer y4uThIBaTh, 4TO B JIETHEE BPEMsI Ha KOPOTKUX OTPE3KaxX BPEMEHH I0JIE OCAIKOB MOXKET ObITh
Ype3BbIYANHO BapHaOEIbHBIM KaK M0 KOJMYECTBY OCAJIKOB, TaK U 10 UX COCTaBY (MpUM. ped. pyccKoo
nepesooq)
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paifonax EBponsl u mopsaka 300 kM B pailioHaX, KOTOpbI€ HaXOASATCSI B OCHOBHOM IIOJ
BO3JICHICTBMEM  HWCTOYHHKOB BBIOpOCOB, yAaleHHbIXx Oomee dvem Ha 500 kM.
[IpocTpaHCTBEHHBI KOBAPUALIMOHHBIN aHAJIN3 3HAYECHUN CPEIHETOJOBBIX KOHILIEHTpAlUn
JIEMOHCTPHUPYET JTOCTATOYHO BBICOKYIO M3MEHUMBOCTh KOBapHallMU OT roja K roJy, OJHAaKO B
npeaenax 300-600 kM koBapuaius 0OBIYHO COXPAHSIETCS.

2.3 CcpLIKH

WMO (1971) Guide to meteorological instrument and observing practices. Geneva, World
Meteorological Organization (WMO No. 8 TP 3).

Seilkop, S.V. (1994) Representativeness of surface site air concentrations relative to an 80 km
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Berge, E., Schaug, J., Sandnes, H. and Kvalvégnes, 1. (1994) A comparison of results from the
EMEP/MSC-W acid deposition model and the EMEP monitoring sites during the four
seasons of 1989. In: EMEP Workshop on the Accuracy of Measurements. Passau 1993.
Edited by T. Berg and J. Schaug. Kjeller, Norwegian Institute for Air Research
(EMEP/CCC-Report 2/94). pp. 209-266.

EMEP(1994) The status of monitoring within EMEP: Distribution of monitoring sites and
implementation of measurement programme. Note by the Bureau (EB.AIR/GE.1/R.90).
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3. Meroanl mpobooTOOpa

3.1 Koan4ecTBo 0CaAKOB M OINpPeaeJIeHHEe OCHOBHbBIX
HOHOB B MP00ax 0CaJAKOB

3.1.1 Bseaenue

[enpto oTOopa mpod M XxuMUYECKOro ananuza ocaakoB Ha cetu EMEII sBnsiercs, riaBHbIM
o0pa3oM, TOYHas OICHKAa XUMHYECKOIO COCTaBa OCAJIKOB, KOTOpash MOXET ObITh
HCIIOJIb30BaHa [JId OIPCACICHUA BI)IHaI[eHI/II\/’I MyTEM YMHOXCHUSA KOHHGHTpaIII/IfI Ha
KOJIMYECTBO OCAJKOB KaK IS KOPOTKUX BPEMEHHBIX OTPE3KOB (ICHBb-MECSI]), KaK M JUIs
MMPOAOJIKUTCIIbHBIX IICPHUOIO0B.

B cBsa3u ¢ HEOOXOIMMOCTHIO OMpPEACNICHUS TPAHCTPAHUYHBIX TIOTOKOB M BBITIAJICHUMN
3arpsI3HSIONIMX BO3AYX BELIECTB 3HAHHME KOHIICHTpAIMil Cynb(})aToB, HUTPATOB U aMMOHHUM-
MOHA B OCaJKaxX SIBJISICTCS WCKIIOUYUTEIHHO BaKHbIM. OJIHAKO, OMpEneNeHWE OJHOTO WU
HECKOJIBKHX KOMIIOHEHTOB Mopckoii comu (Na', Cl, Mg'") Takxke HE06XOAMMO IS TOTO,
YTOOBI OMNPEACIUTh JIOJI0 KOHIEHTpAIMU CyJb(]aToB, KOTOpas CBs3aHa C a’pO30JIsIMHU
MopcKoii comn. OmpejieNieHne MenouHo3eMenbHEIX KatioroB Ca', K™ u Mg'" xenmaTensHO
IUIs TOTO, YTOOBI JaTh MPEACTABICHHE O KPYIMHOMACIITAOHBIX BBIMAICHUAX MIEIOYHBIX
KOMIIOHEHTOB, YTO HEOOXOIMMO B CBSI3U OLICHKOW KPUTHUECKUX HArpPy30K.

HaKOHeI_[, TAKKC HOJDKHBI ONPCACIATHCA 3HAYCHUS pH N BJICKTPONPOBOJHOCTH JIsA TOTO,
YTOOBI MOJIYUUTb IOJHOC MNPCACTABJICHUC O COCTABC Hp06 U HPOBCPUTH IMPABUIBHOCTH
XHUMHNYCCKHX aHAJIU30B.

3.1.2 IIpuHUMIBI

Ocaaku OTOMPAIOTCS B COCYIBI C OTKPBITOW TOPH3OHTAIBHON YacThio. COOpHBIH cOCyn
JOJKEH OBITh CIIeNaH U3 MaTepuaya, KOTOPhI He M3MEHSET XMMHUYECKOrO COCTaBa MpOOHI.
YCTpolCTBO MOMKHO HANEKHO AaBaTh MEPY KOJIMYECTBA OCAJKOB HA CYTOYHOM OCHOBE."
KonneHTpaiuu ramaBHbIX aHHOHOB M KATHOHOB OTPEIEISIOTCS XUMUYECKUM aHAIIA30M.

3.1.3 TpeOoBaHus Kk MmecTy nNpodooTdOpa

st TOor0, 9TOOBI U3MEPEHUs OBLUTH TIPUTOIHBI [T BATHIAIIMHA MOJIEIICH TalbHET0 IepeHoca 1
BLIHaIICHI/Ifl 3arpsA3HsAI0IINUX BO3AYyX BCIICCTB, MCCTO 0T60pa 0CaJKOB OJOJIX)KHO GBITB BBIGpaHO
TaKUM 00pa3oM M, COOTBETCTBEHHO OTOOp JOXKIS WIIM CHEra JOJDKEH TPOBOIMTHCS Tak,
I{T06I>I KOHIOCHTpAalun GBIHI/I PCIPE3CHTATUBHBI JJIsI COCTaBa OCAJAKOB, BbIIAJAIOIIUX Ha
O0mb1110i TeppuTOpun. J{J1s1 3TOTO OBLIH pa3padoTaHbl CAEAYIONINE TPEOOBAHUS:

I. T'omoBoe KOJHMYECTBO OCAaAKOB HA CTaHIMU 10 JaHHBIM YCTAaHOBJIEHHOIO Ha HEH
CTaHJApTHOTO METEOPOJIOTMYECKOTO MNPOOOOTOOpHHKA HE JIOJDKHO 3HAYHUTEIHHO
OTJIMYATBCS OT 3HAYCHHS, HM3MEPEHHOr0 Ha OJKaWIed CTaHIWW HaIMOHAJIBHOU
OCaJIKOMEpPHOW CeTH, a CyTOYHBbIC BEIWYHMHBI BBIMAJCHUNA OCAJAKOB JOJDKHBI OBITH
KOpPEIUPOBAHHBI.

*
KonruecTBo BbINMABIINX OCA/IKOB JA0JKHO OMPEACIIATHCS UCKITIOYUTEIbHO CTAHAAPTHBIM METEOPOIOTUUECKHM
0CaIKOMEPOM (npum. ped. pyccKko2o nepesooq)
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2. Pasmenienne npo600oTOOpHUKA JOHKHO COOTBETCTBOBATH TpeOOBaHUsAM K myHkTaM BMO
st ocankomepoB (WMO, 1971). He momkHO OBITh HHKAKHX MPEMSATCTBUM, TaKUX Kak
nepeBbs (Bbiie yrima 30° K TOPU30HTY OT BEPXHEro Kpasl ocaakocOopHUKa). JI0IKHO
OBITh WMCKIIIOYEHO HAJMYUe 3aHUHM, M3ropojeH, Tomorpapuueckux OOBEKTOB, KOTOPHIE
MOTYT yBenuuuBath d(PQekT ckBo3Hsika uian 3¢ ¢dekT BeTpoBod TeHH. [Ipm ycTaHoBKe
npoO0OTOOPHUKA CIIeyeT YYecTh MpeBaIMpyIollee HAlpaBIeHUE BETpa NpU BBINAJICHUN
OCaJIKOB.

3. Ocob0 cepbe3Hyl0 MpoOJIeMy TMPEACTABISAET OCAXKICHUE YAaCTHIl TMOYBEHHOW TIBLIH,
MOJHUMAIOIIEHCS B BO3IyX B HEMOCPEICTBEHHOM OiM30CcTH OT cTaHumu. Heobxomumo
pacrnosjaraTte CTaHIMIO BJAIU OT TPaBUMHBIX JOPOTr, CKOTHBIX JBOPOB, IIaXOTHBIX
CEeNbCKOXO03sMCTBEHHbIX yroguit (or 100 M nmo 1 kwm). /[lpyryro omnacHocTh
MOTEHLIHUAIBHOIO JIOKAJIBHOTO 3arps3HEHHs IPEACTABISAIOT CUCTEMBI OTOIUICHHS KUIIBIX
JIOMOB JIpOoBaMH, TOphoM uiH yriaem. MHANKaTOpOM TaKOTo 3arpsi3HEHUS MOXKET CITYKHUTb
kanuii. Heobxoaumo Takke m30eraTh BBICOKHX JIOKAJbHBIX KOHIIGHTpAIlMid aMMHaka OT
NeSITeTbHOCTH Ha epMmax.

HeoOxonmumbpiM  TpeOoBaHMEM  SIBJISETCS  HAlIW4yMe  dJeKTpocHaOxkeHuss it WO
aBTOMATHUYECKOTO TpoOooTOOpHUKa. Iy pabOThl CTAaHIIMM MOHHMTOPUHTA HEOOXOIUMO
HEOOJIbIIIOE TOMENIEHHE MUl XpaHeHus 1pod, oOopynoBaHHMs M JOKyMeHTauuu. B
MIOMEIICHUH JTOJKCH OBITh XOJOIMIBHUK JIJISl XpaHEHHsI OTOOPaHHBIX IPOO 0CAIKOB.

3.1.4 IIpobooTOGopHOe 06OpyIOBaHME

[TpoGooTbopHOE 000PYIOBaHKE COCTOUT B MPHHIIUIIE U3 BOPOHKU U MPUEMHOTO COCY/Ia, KaK
3TO MoKa3aHo Ha puc. 3.1.1. Jlna Toro, uroOs mpoOa He ObLIa 3arps3HeHa MOYBOW BO BpeMs
JIMBHS, BEPXHUI Cpe3 BOPOHKH JIOJKEH pa3MeEILaThCsl Ha BbICOTE 1.5-2 M HaJl ypOBHEM 3E€MIIH.
Pexomenmyercs, 94To0bI TPOOOOTOOPHHUK OBLT 3aIIMINEH OT OCEAAHHS THLIM M IOTJIOMICHUS
ra3oB B TEUEHHE CYXOro TMepHoJia aBTOMATHYECKH 3aKPBIBAEMOW KPBIIIKOH, KOTopas
OTKpBIBAETCS JIUIIb TOCJE€ AaKTUBALIMK YyBCTBUTEIIBHOTO 3JEMEHTa OCaIKOB. DTOT CEHCOpP
0CaJIKOB OOBIYHO OCHOBAaH Ha HM3MEPEHHH OJJIEKTPUYECKON MPOBOJUMOCTH MEXIY MNapoi
30JI0TBIX AJIEKTPOJOB, HAMBUICHHBIX HA MOBEPXHOCTh MOAXOMASIIEr0 H30JSIHOHHOTO
Mmatepuana. CeHcop CHa0XeH EKTPUIESCKUM TOIOTPEBOM JI0 TEMIIEPaTyphl, KoTopas Ha 1-2
rpagyca BbIIIE OKPY>Kalollel TemrepaTypbl, YTO HNPUBOIUT K HCHAPEHHUIO BOAHOW IJICHKU
II0CJIE OKOH4YaHUA BBIIIAACHUA OCAaIAKOB. qYBCTBI/ITeHBHOCTB CCHCOpaA SBJIACTCA Ba)XHOU
XapaKTEPUCTUKOMN - KOJTMYEeCTBa 0caJKoB Ha ypoBHE 0.05 MM B 4ac JOHKHO OBITh JOCTATOYHO
AJId aKTUBAIIU MCXaHHU3Ma OTKPbIBAHWUA KPBIIIKH.

OcaakocOOpHUKM KOMMEPYECKH JIOCTYIHBI: CIIHCOK MoOjaeNed U aapeca  QUpM-
npou3BoauTeNel npeacraBieHsl B Tabda. 3.1.1. [Ipu BeIOOpe OAHOTO M3 HUX JIOJDKHO OBITh
oOpalieHo BHUMaHHE Ha HaJIM4Yue CepTH]HKaTa MOJIEBBIX MCHBITAaHUN mprOopa (Hampumep,
Winkler et al., 1989; Granat et al., 1993). JlomkHO OBITH OOpalieHO BHUMaHHWE Ha
KITMMATUYECKHUE YCIIOBUS, XapaKTEPHbIE ISl CTAHIIUA MOHUTOPHHTA.

[TocTOSIHHO OTKPBITHIA OCaAKOCOOPHUK (OAaNKOBBIM MPOOOOTOOPHUK) PEKOMEHIYETCS B TOM
cilydae, eclii MOXKET OBITh IPOJEMOHCTPHUPOBAHO, YTO 3arps3HEHHE OT CYXHUX BBIMAJICHUN
OBUTM M Ta30B (HampuMep, aMMHUaka) MpeHeOpekuMo Maino. Takke Takol MpoOOOTOOPHHK
pEeKOMEHayeTCs Uil Tepuoja, KOraa OCAAKH IPEICTaBlIeHH B OCHOBHOM cHerom. WO
aBTOMaTH4YeCKHe MPOOOOTOOPHUKM HE MOJXOAAT A OTOOpa CHera, M3-3a HEJAOCTaTOYHO
MOAXOASIIEH a’poauHamMudeckoil popmbl. Kpome Toro, mogorpeB BOPOHKU C LETBIO TAsTHUS
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CHEra MOXET MPUBOAUTH K CEPbE3HOMY HCHAPEHUI0 U KOHLIEHTPUPOBAHHUIO MPOOHI.
DJEeKTPOIPOBOIHBIE CEHCOPHI TAKXKe C1a00 pearupyroT Ha CyXOi CHer.

A

NV
=
Puc. 3.1.1:  TIpoGootbopHuk ocaakos tuna PR1410.
Tabn. 3.1.1. Kommepuecku noctymasie WO aBTOMaTHYECKHE OCaJKOCOOPHUKH.
Mapka Azpec Npou3BoOAUTENS KommenTapun
ERNI Firma Eigenbrodt, K&nigsmor/ JIOBOJIBHO TPOMO3/1Kast KOHCTPYKIIMS.
Kr. Harburg, D-21255 Germany. | Ctapble MOJieIl UMEIOT OTHOCUTEIIBHO
http://www.eigenbrodt.de HEYYBCTBHUTEIHHBIA CEHCOP OCATKOB U
BOPOHKY, BBITIOJIHEHHYIO U3
HepKaBerlen cranu. BozmoxHa
3aMEHa ITUX YacTeu.
MISU Department of Meteorology, [Ipocrast KOHCTPYKIUS, YMEPEHHbIN
Stockholm University, pa3mep u xopouast 3¢p(HeKTUBHOCTh
S-106 91, Stockholm, Sweden. otbopa.
http://www.misu.su.se
ECN Van Essen Instruments BV, Xoporiasi rTeOMETpUs KOHCTPYKIIHH.
(PR1410) PO Box 553, NL-2600 An Delft, | MoxeT ucrosib30Batbes Jist 0TOOpa
The Netherlands. BIUTIOTh 10 7 CYTOYHBIX TIPOO
http://www.vanessen.com/ MIOJTHOCTHIO B AaBTOMATHYECKOM PEXKHME.
APC 70 Hydrolog Limited
63 Constitution Street
Edinburgh EH6 7AF, UK
http://www.hydrolog.co.uk/
WADOZ Dipling, A. und Kroneis, W.,

Werkstitten fiir Messgerite
G.M.B.H.,, Iglaseegasse 30-32,
A-1190 Wien, Austria.
http://www.kroneis.co.at
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Bce marepmanbl, KOTOpbIe BCTYMAlOT B KOHTAaKT C MpOOON MOJDKHBI OBITh XMUMHYECKH
uHepTHbI. OOBIYHO PEKOMEHIYIOTCS TMOJMATHICH, TEeTpapTOpPITUIEH U  COMOJHUMEP
TeTpadTOpITUIieH - (PTOPUPOBAHHBIA ASTHWIMPOIMUIICH H3-32 WX MPEKPACHBIX XUMHUUYECKHUX
cBoiicTB. OnHaKo, MPU KOHCTPYUPOBAHMU MPOOOOTOOPHHMKA [IOJDKHBI MPHUHUMATHCS BO
BHUMaHUE MEXaHWYECKHME CBOWCTBA 3THX MarepuajoB. [loMMATHUIEH MOXET CTaTh JIOMKUM
MOJT BO3JICHCTBHMEM COJIHEYHOTO CBETAa M JOJDKEH 3aMEHSTHCS IMOCIEe rojla SKCIUTyaTaluu Ha
COJIHEYHOM CBETY. BOpOCHIIMKATHOE CTEKIIO JOJIKHO OBITh TIIATENBHO OTMBITO C KUCIOTaMU
U CIIOJIOCHYTO TIEpel HCIOJb30BaHWEM JIEMOHM3UPOBAHHOW BOJOW, HO B IEJIOM
UCTIOJIB30BaHUE CTEKJIa HE PEKOMEHJOBAaHO. MSTrKoe CTEeKIIO OyIeT 3arpsi3HATh IMpoOy
IICIOYHBIMH ¥ II€JIOYHO3EMENbHbBIMU KaTnoHamu. Crieqyer wu30eratb METaUIOB WU
MCKYCCTBCHHBIX MAaTEPHAIIOB C HEU3BECTHBIMH XHMUYECKHMMH CBOMCTBAMHU WM COCTaBOM.
Ecnu Bce e Takue MaTepuabl IPUXOJUTCS UCTIONb30BATh ISl COSTUHUTENbHBIX WIH JPYTHX
KOHCTPYKIIMOHHBIX JI€TaJIeH, MPOKUITSITUTE 00pa3el] TAKOro Marepuasa B JEHOHU3UPOBAHHOMN
BOJIC U TIOCTIE 3TOTO MpOaHAIU3UPYHTE BOAY Kak MPo0y OCaJKOB.

KoHCTpyKTHBHBIE TPUHIIUITEI BOPOHKH I OCAAKOB OTHOCUTENHHO NPOCThL. [Ipo6ooTOopHHK
HE JOJDKCH OBITh CIUIIKOM OOJIBIIUM WJIM TPOMO3IKHM, ITOCKOJIBKY 3TO OyAeT HapymiaTh
BO3YIIHBIA TMOTOK BOKPYr MpobooTOopHuKa. C Apyroil CTOpPOHBI JUAMETP KOJIJIEKTOpa
JIOJKCH OBITH JOCTATOYHO OOJIBIINM, YTOOBI OOECIICYUTHh OCTATOYHBIM OO0BEM IMPOOBI IS
xumuyeckoro ananuza. Ha mpaktuke pocrarouen auamerp B 20 cm. Ecnm ucnons3yercs
BOPOHKA, y HEe JTOJDKEH ObITh BEPTUKAJIBHBIN OOPTHK BBICOTOM, IO MEHBIIIEH Mepe, 5 CM.

O06o0mamuil aHaiuu3 OMMOOK MPH OTOOPE OCATKOB B OCAIKOCOOPHBIC BOPOHKH JaH B
padote (Sevruk, 1989). MoxHo BbLAE€INTh 4 HMCTOYHMKA OUIMOOK, €CIM MPOOOOTOOPHMK
000pyIOBaH CEHCOPOM — aKTHBATOPOM aBTOMATHUECKOW KPBIIIKH:

(1) Aspomunamuueckass omuOKa, KOTJa BOPOHKAa HE CHOCOOHA OTOOpaTh Takoe IKe
KOJINYECTBO OCAJKOB, KOTOPOE MaJaeT Ha IOBEPXHOCTb;

(2) Ommbka ucnapeHus, Korjaa 4acTb NpoObl OCAIKOB UCTIAPSETCS MOCIE BBINAACHUS €IIe 10
TOTO, Kak OyJieT coOpaHa WM U3MEPEHa;

(3) Ommbka cMaynBaHMs, KOTOpask UMEET MECTO, MOCKOJIBKY HE BCE KOJMYECTBO OCAJIKOB
1onaaaeT B cCOOpPHBIN COCY[ M yUUTBIBACTCS;

(4) HecpabarbiBaHuE KPBIIIKK B CUTYaLUSX C MAJIbIM KOJIMYECTBOM JOXK/IEBBIX OCAIKOB WIIH
CHera.

AbsporHaMHuUecKas MOTPENTHOCTh CHUKAETCS 0oJiee yAauHbIM TU3aifHOM TPOO0OTOOpHUKA U
TIIATCIIbHBIM BbIGOpOM MCCTa €ro pasMCIICHHA. IlonHOoCTEIO €e YCTpaHUTh HCJIb3s1, OHa
MOJET OBITh JOCTATOYHO CEPHhE3HOH B BETPEHBIX MECTaxX M OCOOCHHO misi cHera. J[imst Tex
IMYHKTOB, TAC 3HAYUTCJIbHAA 4YaCTb OCAJAKOB BbIIIAAACT B BHUAC CHCra, MOTIYT 6I:ITL
HE0OXOAMMBI BETpOBbIe MKTHI (Hanmpumep, Nipher mimn Wyoming).

Opnako, ansi OOJNBIIMHCTBA MECT OTOOpaHHBIE KOJIMYECTBA OCAJAKOB OyIyT HAXOAUTHCA B
XopomeM COOTBCTCTBHU C peaanop”I HHTCHCUBHOCTBIO BbBIIAJICHUA OCAaAKOB [JaKC IIPU
OTCYTCTBHHM CHeIMaIbHBIX Mep. [Ipu BbIOOpE MecTa U B BOIIPOCE YCTAHOBKHU MTPOOOOTOOPHHKA
OCaJIKOB BaXKHBI KOHCYJbTAIlMM ¥ COTPYJHHYECTBO C METEOPOJIOTUYECKONW CITyKOOi,
OCYIIECTBIISAIONICH KOHTPOJIh pabOThl OCAAKOMEPHON CETH.

DOddekr ucmapeHuss CHmKACTCSA, €CIM HWCIONB3YETCS aBTOMATHYECKH 3aKPBIBAIOIIASICS
KpBIIIKA, HO IPU 3TOM KpBIIIKA IOJKHA OYEHb IUIOTHO IIPUJIEraTb K BEPXHEMY Kparo
BOpOHKH. JIJIT TIOCTOSIHHO OTKPBITBIX OCaJKOCOOPHHKOB, COCTOSIIUX W3 BOPOHKH H
MPUEMHOTO COCYJa, UCIIApEHUE MPOUCXOTUT TOJIBKO 3a cueT nuddys3un depes y3Kyr HOKKY
BOPOHKH, YTO CHUXKAET dPPEKT UCTIapeHHUS.
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Omunbka cMauuBaHUs peanu3yeTcs 3a CUET KHUJIKOH IUIEHKM Ha BHYTPEHHHUX MOBEPXHOCTSX
KOJUIEKTOpa. OKBUBAJICHTHBIM 00bEM TaKOM JKUIKONM TIUIEHKM CBS3aH C IUIOLIAAbIO
BHYTPEHHEH IMOBEPXHOCTH U MOXXET OBITh OLEHEH JKCIEPUMEHTAIbHO, HAalpumep, MyTeM
B3BCIIMBAaHMs KOJUIEKTOpPA B CYyXOM BHJE U IIOCIE CMAuyMBaHUsA U OnopoxHeHus. Hudero
HEOOBIYHOTO HET B TOM, YTO OIIMOKAa CMayMBaHUs MOXET COOTBETCTBOBATH (.2 MM OCaJKOB.
Winkler et al. (1989) u3smepsiinu cMauyuBaroOUlyl0 IJIEHKY Ha HECKOJBKHMX KOMMEPUECKU
JOCTYIIHBIX 0CaIKOCOOPHUKAX.

V3MeHeHus, CBsI3aHHbIE C MCIApeHUEM OCOOCHHO CEpbE3HbI, MOCKOIBbKY MOTYT MPUBOJUTH K
3HAYUTENIbHOMY KOHILIEHTPUPOBaHUIO MpoObl. Mcxoas W3 3TOro, 2JIEKTPUYECKHI Harpes
poO0OTOOPHUKA /JIs1 pacTaIUIMBAaHUS CHEra He peKoMeHayeTcsi. MOKHO OJJHaKO IMPUMEHSTh
AJIEKTPOHArPEB, KOT'1a KPBIIIKA IIJIOTHO 3aKPbITA.

Jnst oGecrieuenust 6oyee TOUHBIX M3MepeHuit konnyecTBa ocaakoB 'CA BMO obopyaoBaina
CBOM CTaHIIMU J0XkJaeMepaMu B gonoiaHeHne kK WO aBToMaTH4eCcKUM MpoO0OTOOpPHUKAM. DTO
YIY4YLIWIO U3MepeHus BoinazeHuil. Takas mepa npu cornacuu Pykosogsmero oprana EMEIIL
Oyzer BHenpeHa 1 Ha craniusax EMEII kak mar B cTOpoHy mporiecca rapMOHH3aIHH.

Korna ocagku Bbimanaot B (hopme CHera, xKelnaTeabHO UCTIOIb30BaTh CIIEIIMATbHBIA CHEXHBIN
KOJUIEKTOP, MPEACTABISAIOMUN COO0H OTKPBITHIA MOIMATUICHOBBIN HMWIMHIP AuameTpoM 20
cM. Bricota nunuHIpa A0KHA OBITH 1O MEHBIIEH Mepe B JIBa pasza OoIblie AMaMeTpa Ais
MpeAOTBpaIeHUsT OOpaTHOTO BBIAYBaHUSI CHera. [IpoOOOTOOPHUK CHeEra IOJDKEH HMETh
IUIOTHYIO TOJMATUICHOBYIO KpBIIIKY, KOTOPOW IIWJIMHADP 3aKpbIBaeTCsl IMPH BHECEHUU
KOJJIEKTOpa (M CHEra B HEM) BHYTpb IOMEILEHUS /711 pacTaIUIMBAHUS CHETa.

Hannexxamass KOHCTPYKIHMS W TpaBWIbHAs YyCTaHOBKAa NPOOOOTOOpHOro 000pyroBaHUs
ABJISIFOTCS] IPUHLMIIMAIBHO BAXKHBIMU JJIS1 TOTO, YTOOBI N30€KaTh CEPhE3HBIX OMIMOOK M3-3a
IUIOXOM paboOTHl CEHCOPHOTO JaT4YMKa OCAJKOB M CHUCTEMbI 3aKpbIBaHUS KpbIkH. CeHcop
JIOJDKEH OBITh PAcCUMTAaH HAa CUTHAN, KOTOPBIM OTKpPBIBAET KPBIIMIKY HPHU HHTEHCHUBHOCTH
BBITIAJICHUS 0CaAKOB, npebimatomieid 0,05 MM B yac.

I[OHOJIHI/ITCJIBHOG 060py11013aHHe Ha CTaHIIUX MOHUTOPUHI'Aa BKIIFOYACT CIICAYIOLICC:
3anacHble 4acTH K NpOOOOTOOPHUKY OCAJKOB,

ByTbuth 1715t XpaHeHUs TUCTUUTMPOBAHHOH (JICMOHU3UPOBAHHOW) BOIBI,
[TonuaTHiieHoBas OyThIIKA AJIs COPBI3TUBAHMS U OTIOJACKUBAHUS,
dunpTpoBaigbHas OymMara Wik TKaHEBOE MOJOTEHLIE AJIsi OUYUCTKH,
OnHopa3oBbIe TIACTUKOBBIEC MTEPUYATKH,

ALIETOH ISl OYMCTKH,

W3meputenbHble HIUIUHAPHL,

Boposka,

Becnl, 0-500 T,

ByTbuiku 11 XpaHeHus npo0, TPaHCIIOPTHBIE KOHTEHHEPHI.

3.1.5 IlIpoueaypa nmpoboordopa

[TpoGbl oTOMparoTCs Ha CyTOYHOM OCHOBE B OJHO W TOXKE€ BpeMs, KaK 3TO MPHUHITO Ha
ouIIaTEHON ocaakoMepHoii cetu. OOBIYHO 3TO IenaeTcs B 8§ yTpa MeCTHOTO BpeMmeHu. Eciu
BBOJUTCS JIETHEE BpeMsi, MPOObI JOJKHBI OTOMPATHCS B COOTBETCTBHM C «HOPMAaJIbHBIM»
(3umHHM) BpemeHeM. CyTouHblii OTOOp MpoO BKIIOYAaeT B celsi MepeiarBaHuE MpoObI B
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OYTBUIKY HJiIsi XpaHCHHUS W TEPECBhUIKH, U3MEpeHHe oObeMa MpoObl, OYHUCTKY OBIBIIETO B
ynotpebnenun odopyaoBanus. KoHkpeTHas mporienypa MOKeT BapbHpOBaTh B 3aBUCUMOCTH
OT HCIIONB3YEMOTO Ha CTaHIMKM 000pymoBaHus. st KaxXI0M CTaHIIMM MOHMTOPHUHTA JOJDKHA
OBITh pa3paboTaHa AeTanbHas (B TMCHbMEHHOM BUJE) CTaHIApTHAsS OTMEpAIlMOHHAs MIPOLIEaYpa.
OHa nowkHa OBITH TIOMEIIEHAa Ha BHJIHOM MECT€ M HAalMCaHa Ha HAIIMOHAIBHOM SI3BIKE
omepatopa cranuuu. [Iponenypa, Hanpumep, MOriia Obl COCTOSITh U3 CIAEAYIOUIUX IaroB:

1. Cobepure obopynoBaHue, He0OXouMoe AJisi CMeHbI Tpo0. [Ipomapkupyiite Oy ThUIKY IS
XpaHEHHS W MEPEChUTKN C yKa3aHHEeM KoJa CTAaHIMH M €€ Ha3BaHWs, BPEMEHHU Haudaia u
KOHI[a mpoOooT6opa.

2. Ecnm ectp maHC, YTO ONEPAaTOp MOXKET JOTPOHYTHCS 10 BHYTPEHHEH IOBEPXHOCTU
BOPOHKH, JI0JKHBI OBITh HAJIEThl OJJHOPA30BbIE MJIACTUKOBbBIE IIEPUYATKH.

3. 3amenute cOOpHBIN cocyr (OYTBUIKY) OCaAKOCOOpPHMKA M HAJIEHBTE 3aBHHYHMBAIOIIYIOCS
coeqMHUTENbHYI0 My(dTy. [IpoBephTe, uTO 000pYAOBaHKE pabOTACT KOPPEKTHO, KAIHYB
KaIUTIO BOZBI Ha CEHCOP 0caaKoB. [IpoBeppTe BOPOHKY KOJUIEKTOpA HA HAWYHE BUIIMOTO
3arps3HEHUS, HANmpuUMep, HACEKOMBIX, JIMCThEB, XBOWHBIX WrOJIOK, OpPTraHMYECKHX
ocraTkoB. Ecim 4T0-TO MOIOOHOE OOHApYXKEHO, YAAIUTE TPsA3b WU OOMOWTE BOPOHKY
JTUCTUUTUPOBAHHON Bomoi. EciM HMCHONB3yeTcsl TOCTOSHHO OTKPBITBIH KOJIICKTOD,
OTOOpHAasT BOpPOHKAa [IOJDKHA COPBITHBATHCSA AUCTHILIMPOBAHHOW BOJOH €XKEIHEBHO.
[Tocne Toro, kak MUCTUILUTUPOBAHHAs BOJA CTECUYET, HAJCHHTC HOBBIA COOpPHBIA COCYI
(OyTBLIKY).

4. 3anecute cOOpHBIN cocyn (OyTBUIKY) BHYTPb NMOMEIIEHUS, BBITOJHSIOMETO (YHKITUIO
noJieBoil mpo6ooTOOpHOI TabopaTtopuu.

5. B3sBecrte cOopHbIii cocyn (OyTBUIKY), IEPEHECUTE COOTBETCTBYIONTYIO alUKBOTY (50-100
MJI) B MapKHpOBaHHYIO OYTBUIKY AJisi XpaHeHus u mepechutku. (Kak anpbrepHaTHBHBIN
BapHaHT, U3MephTe 00BEM BOJIbI IPATyHPOBAHHBIM IMIIMHAPOM. {151 06beMHOM MPOOHI
ucnonp3yite Oonbmioi twmwmHAp (0-250 M), a Ansg MajJoro KOJIWYecTBa BOJBI —
HeOonbmo# mumHp (0-25 mi)).

6. Ilomectute OyTBUIKY Ha XpaHEHHE B XOJOAWIBHUK JI0 MOMEHTa €€ OTIpPaBKH B
71a00paTOPHIO JUII XUMUYECKOTO aHaIM3a.

7. Cneiite oOCTaBHIyIOCS YacThb MNpOOBI, CIOJIOCHUTE COOpHBIA cocyn (OYyTBUIKY)
TUCTHJUITNPOBAHHON BOAOM M ITOMECTHTE €ro BBEPX JHOM B YHCTOE MECTO /IS CYIIKH.
CrnonocHUTE TakXe rpagyupOBaHHbIC IUIUHAPHL.

8. CHumHTE U BBIOPOCUTE OJHOPA30BBIC TNIACTHUKOBBIEC MEPYATKH.

9. 3amosHUTE MOJNEBYIO0 PETUCTPAMOHHYIO (hopMy mpoOooTOOpa, OTMETHTE OOBIUHBIE U
HEOOBIYHBIC SIBJICHHS, KOTOPbIE MOTJIHM IOTCHIMAJIBHO TOBIUATH HAa OTOOp IPOOHL.
[Tpumepsl siBIEHU# NaHBl HIKE (Takod HAOOp NOJKEH ObITh pa3paboTaH A KaKIou
CTaHIIMY MHIUBUIYAIEHO, IOCKOJIBKY YCIIOBHUS JUIS KaXKOH pa3HbIe):

e Buaumoe 3arps3HEHHE TIPOOBI HITM COOPHOW BOPOHKH; OIUIINTE THIT 3arPSI3HEHUS KaK
B IYHKTE 3 BBIIIE;

o (CenbCKOXO34WCTBEHHAsl BCHAlllKa WM CeB (B OKpPYre WM B HEMOCPEICTBEHHOU
0JIM30CTH);

e Brecenue ynoopennii;



Baecenue u3zBecTty;

[IbbLIa pacTeHuit;

3.1.6

BrIBO3 HaBO3a Ha IOJI;
Cxuranme celbCKOX035HUCTBEHHBIX OTXO/I0B HIIH JIF000E CKUTAHUE B OKPYTE;
CrpourenbHble pabOThI;

HeoObrunblii 3anax (mocrapaiiTech onucarth 3amnax);
CunbHBIN TyMaH (BUAMMOCTS);

Buaumoe BblnajsieHue Nbly;
CunbHbI BeTep, HaIpUMeEp, B CBS3U C TPO3OH.

XyMH4YeCKH aHAJIN3
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OcHoOBHasi 4acTh TJIaBHBIX MOHOB B Ipo0ax OCagKOB MOXET OBbITh OIpeneseHa METOAO0M
nonHoi xpomarorpaduu (MX), KoTopelii 0OBIYHO PEKOMEHAYETCS ISl TAKHMX aHMOHOB Kak
XJOpUAbl, HUTpaThl M cyibdarel. B Tabm. 3.1.2 mpuBemeH mnepedyeHb albTEPHATHBHBIX
PEKOMEHIYEMBIX METOJIOB CO CCHUIKAMH Ha MX OoJiee JAeTaTbHOE OMUCAHHE M MPOIEAypPHI B
pazzneine 4. OTu peKOMEHJAluU HE OTHOCATCS K (PUIBTPOBBIM MTpoOaMm.

Tabxn. 3.1.2

ocankos B pamkax EMEIL.

PCKOMCHILOBaHHHe U AJIBTCPHATUBHBIC MCTOAbI IJId XHUMHYECKOI'O aHalin3a

METO/bI

KomnonenT miin napamerp | PekoMeH/10BaHHbIEC MeTOAbI | ATbTepHATHBHBIC METObI
DNeKTpONpPOBOJIHOCTh Konaykromerpuueckas

sAYerKa NI MOCTHK

CONIPOTHBIICHUS
VoH Bogopoaa (H+) HOTCHHI/IOM?TpI/I}I TurpoBanue

(CTEKJIIHHBIN 3J€KTPO.)

pH<5.0
Awmmonuit non (NH 4+) Wonnast xpomaTorpadust CnextpodoromeTrpus

(uBeTHasI peaKIus ¢
UHI0(EHOJIOM TOJTyObIM)

Won natpust (Na+)

AToMHO abcopOImOHHAS
ciekrpodoTomerpus (AAS)

HounHnas xpomarorpadus

Wown xamus (K+)

AAS

Honnas xpomarorpadus

WNoH maraus (Mg2+)

AAS

Honnas xpomaTorpadust

Won kanpuiysg (Ca2+)

AAS

HNonnas xpomarorpadus

Cynbdar-non (SO42')

Honnas xpomatorpadus

Hurpat-uon (NO3")

Wonnast xpomaTtorpadust

Boccranosnenue 1o
HUTPUTA U THA30TAIHS

Xnopua-uoH (Cl')

HNonnas xpomarorpadust

3amemenne nona SCN™ B
Hg (SCN)42' , OTIpeiesIeHre

okparmeaHoro Fe(SCN)
KOMILJICKCA.

bukap6onart-non (HCOs')

TutpoBanue

®opmar-non (HCOO)

Honnas xpomatorpadust

Anerar-uon (CH; COO")

Wonnast xpomaTtorpadust
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[Tocnennue Tpu MOHA HE BXOAAT B OOBIYHYIO M3MepuTenbHyto nporpammy EMEIL Onnako,
OHM BKJIOYEHBl B TaONHIly, TOCKOJIBKY OOHApPYXMBAIOTCSI B TMpo0ax OCaIKoOB IpH
KOHIIEHTPALUSAX, CPABHUMBIX C KOHIIEHTPALUAMH APYTUX UOHOB U MOTYT OOBSCHATh MOHHBIN
0ajaHC ¥ BJIEKTPONPOBOIHOCTh, OCOOCHHO B Mpobax ¢ pH Beme 5. OTtmernM, YTO
OOJIBIIMHCTBO KOMIIOHEHTOB MOXET H3MepATbCs HOHHOW XpomaTorpadueil, KoTtopas
0COOCHHO HACTOMYMBO PEKOMEHIYETCS s Cyib(aTroB, HATPATOB M xXyiopuaoB. OmHako,
MOHHas Xpomartorpaus He HUMeeT MPEUMYILECTB Iepea KIACCHUYECKUMHU METOAAMHU IpH
U3MEpPEHUN AMMOHUI-MOHA U IIEJTOYHbIX KATHOHOB.

3.1.7 Pacuer u mpeacraB/jieHHe pe3y/1bTaTOB

VHTEHCUBHOCTh BBINAJCHUS OCAJKOB JIOJDKHA OBITh pacCUMTaHa HCXOJsd U3 o00beMa
0TOOpaHHOM MpoOBI MyTeM JeNeHHs] Ha IJIONIaJb NPUEMHOM 4acTH BOpOHKHU. He moimkHO
JIeNaThCsl KaKUX-JIMOO KOPPEKIHid Ha OmHMOKKA MpoOooTOOpa, Takhe Kak HEMOJIHBIA O0TOOp,
UCTIapeHNEe WM HEMOJHBIM CIMB M3 KoJuleKTopa u3-3a 3¢ dekra cmaunBanus. JlomkHa ObITh
BBITIOJIHEHA U JI0JI0’KEHA JINIIb OLEHKA ATHX OLINOOK.

Kpome TOro, KOJWUYECTBO BBITIABIIMX OCAJKOB, U3MEPCHHOE CTaHIAPTHBIM JIOXKICMEPOM,
ToJKHO OBITH coobmieHo B KX (kak ogHa U3 XapaKTEPUCTUK MPOOHI).

DNeKTPOIPOBOIHOCTE U 3HaUeHue pH npencraBiseTcs B pa3MEpHOCTH MKS/CM U B €IMHUIIAX
pH, coorBercTBeHHO. Bce apyrume mapameTpel TPEACTABISIIOTCS KaK  KOHIICHTPALUU
DJIEMEHTOB B pa3MepHOCTH MI/auTp. OTMeTHM 0c000, YTO KOHILIEHTPAlMM HUTPATOB,
aMMOHHMH-MOHA U CyJ'II)(l)aTOB JOJIZKHBI OBITE BBIPAXKCHBI KaK OJSKBHUBAJICHTHBIC BCCOBLIC
KOHLICHTPALUK a30Ta U cepbl. Tab. 3.1.3 nmpeacraBiseT eqUHUIBI, HCIOIb3YEMbIE B OTUETaX,
1 K03((UIIECHTHI TIepecyeTa.

Ta6n. 3.1.3. EnuHUIBI 1 KO3QPUITMCHTHI TIepecyeTa.

NoH PasmepHoCTb ans otyeTta Monb / mr
Cynbeart (S0427) mr S/ nutp 31,19 - 106
Hutpat (NO3") mr N / nutp 71,39 - 10-6
Xnopua mr Cl/ nutp 28,21 - 106
Bonopoa (HY) (pH)

AmMOHMit-noH (NHat) mr N / nuTp 71,39 - 106
Hatpuii (Na*) mr Na / nutp 43,50 - 106
Kanuit (K*) mr K/ nutp 25,57 - 106
Martuit (Mg2*) mr Mg / nutp 41,13-10°6
Kanbuuit (Ca®*) mr Ca / nutp 24,95 - 106
OneKTponpoBOAHOCTb uS /cm

(MUKPO-CUMEHC Ha CaHTUMETP)

[Tepen tem, kak nocaatek pe3yiabrarsl B KXII, oHU JOTKHBI OBITH IPOBEPEHBI OTBETCTBEHHBIM
COTPYJIHUKOM Ja00opaTopuy Ha HajJlWyue B3aMMHON corjacoBaHHOCTH. [Ipouenypa Takoit
NPOBEPKU INpe/cTaBieHa B riaBe 6. B 3Toii ke riaBe MmpecTaBiIeHbl 3HAUEHUS pa3IMYHbIX
(1)J'Ia)KKOB KaueCTBa U JACTCA MHCTPYKIUSA IO MPEACTABICHHUIO JaHHBIX.
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3.1.8 Oo0ecneyeHre Ka4YecTBa

Onepayuu na nynkme npoboomoopa

B pacropsKeHHH OMepaTopa CTAHIMH JOKHA OBITh «IIPOLEAYPA CTAHAAPTHBIX ACHCTBHI»
COBMECTHO C HEOOXOJMMBIM 00OpYyIOBaHWEM, JCHOHW3MPOBAHHOW BOJOW [UIS OYHCTKH
(cOpbI3ruBaHus), CMEHHBIE YacTH Ul po000TOOpHUKA 0caakoB. OnepaTopsl JOIKHBI ObITH
00ydYeHBI BBIMIOJIHATH BCE HEOOXOIMMBIE ONEpAIH OINBITHBIM XHUMHUKOM-aHAJIUTUKOM WIIH
JMIIOM,  OTBEYAIOUIMM 32  KOHTPOJb  KayecTBa.  OmepaTropsl  JTOMKHBI  OBITH
MPOMHCTPYKTUPOBAHBI O TOM, KaK 3aIlOJHATH IMOJIEBYIO PETHCTPALMOHHYIO (hOopMy MPOOHI ¢
KOJIOHKOW Ui 3aMe4aHui (CM. BbIIIE) M KaK aKTUBHO HCIOJb30BATh ATy KOJIOHKY JUIS
MIPEJICTABJICHUS CBEJICHUH 00 YCIOBHIX Ha MPoO0OTOOPHOM HYHKTG.**

Ecin wcnonp3yercss MOCTOSHHO OTKPHITBHIH OCaJAKOCOOPHWK, BOPOHKA M COOPHBIH COCYI
®kk
JIOJKHBI OYMIIATHCS €KETHEBHO.

CraHuus 10JKHA MHCIIEKTUPOBATHCS 110 MEHBILIEH MEpe OJUH pa3 B IO, a BCE IEHCTBUS Ha
HEH OIDKHBI TPOBEPATHCS HallmoHaIBHBIM YIPABIISIOMIAM 00ECTIEYeHUST KaueCTBa.

Ilonesvie d1anko6vie nPoOLL U KOHMPOTIbHBIE NPOOBL

s Toro, 4ToOBI NPOBEPUTH HAJMUKE BO3MOXKHOTO 3arps3HEHUS Ha CTAHLUH, 110 MEHbIICH
Mepe pa3 B MECSII JOKHBI BBITOIHATHCS IPOBEPKU C UCTIOIB30BAHUEM ITOJIEBBIX OJAHKOBBIX
npo0. [{ns sroit nenu 50-100 Mi 1eMOHU3UPOBAaHHOM BO/bI BBUTUBAETCS B npg?POTGOpHHK B

CTaHJapTHOE BpEeMs CMEHBI Tpod0 B JCHb, KOrjJla HE OBUIO OCAaJIKOB. Dra BOAA
oOpabatbIBaeTcs ajee Kak oObIdHasi MpoOa OCaIKOB.

KadecTBO NaHHBIX XMMHUYECKOTO COCTaBa OCAJKOB HEPA3phIBHO CBSA3aHO C JACSITEIbHOCTHIO
XUMHUYECKOW Jaboparopur. J{OJDKHBI OBITh NMPHUTOTOBICHBI KOHTPOJBHBIC TPOOBI IS WX
pPEryJISIpHOTO aHaiuu3a Kak OOBIYHBIE MPOOBI OCAAKOB [JJIS HE3aBUCUMOW MPOBEPKU
BBITIOJITHEHHSI XMMHYECKOTr0 aHaiu3a. B Hacrosiiee BpemMsi UMEETCS BO3MOKHOCTh MOJYYUTh
CTaHJapTH30BaHHbIE MPOOBI JOXKAEBOW BOAbl M3 Takux opranmzamuii kak NIST u BCR.
PekoMeHyeTcss MCTOIB30BaTh TaKWUe MPOOBI KaK BHEIIHWE CPABHUTEIBHBIC PaCTBOPHI,
aHanusupyemble 2-4 pa3a B roay. /s exxeqHEBHOTO KOHTPOJIS CIEAYET TaKXKe UCIOIb30BATh
HCKYCCTBEHHBIC TPOOBI, MPUTOTOBJICHHBIE B camMoil nabopaTropuu. Takue KOHTPOJBHBIE
POOBI JOHKHBI COOTBETCTBOBATH 0’KUIAEMBIM CPETHUM KOHIIEHTPAIIMSAM B peabHBIX poOax
ocaakoB. OHU MOTYT OBITH TPUTOTOBJICHBI U3 CICIYIONIUX COCTUHECHUMN:

(NH4),SO,4
A3BoTHas KHACI0Ta
CaSQ, - 2H,0O
MgSO, - 7TH,0O

" Iopo6Hast IPONKCh CTAHAAPTHBIX ASHCTBHUIT ONlepaTopa (HAIMCAHHAs Ha O(UIHATEHOM FOCYIAPCTBEHHOM
SI3BIKE W/YUTU Ha POJTHOM SI3BIKE OIIepaTopa) (npum. ped. pycckozo nepegooq);

" Vn¢popmarius, BHOCHMAS B IACTIOPT IIPOGKI, T0JIKHA Ty6IMPOBATHCS B XKypHaJIe IPoGO0T6Opa, XPAHHMOM Ha
CTaHIUH (NpuUM. ped. pycCcKo2o nepesooq);

™" BHe 3aBHCHMOCTH OT HAJINYHS HIIM OTCYTCTBHS OCA/IKOB 33 HCTEKIIHE CyTKHU (HpUM. ped. pyccKo2o
nepegooaq);

o

Bomy Hamo BeUTHBATH Tak, YTOOBI OblJIa CMOYEHA BCSI IOBEPXHOCTH IPHEMHON BOPOHKH (npum. peo.
PYCCKO20 Nepesooq).
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NaCl
KCl1

Ilepecvinka npoo

Bpemsi mepechuikH JODKHO OBITH Kak MOXHO Kopode. [IpoOwl ciemyer momemars B
*

OTIEILHYI0 KOPOOKY BMECTE C «aKKyMYJISITOPOM XOJIOJIa.

Xumuueckan naoopamopus

[Ipenmonaraercs, 4To XUMUYECKasi Ja0OpPATOpUs UMEET aKKPEAUTALMIO B PaMKaxX OJHOW W3
aKKpEAUTALMOHHBIX CHCTEM WM BBIMONHSET PabOTy B OJM3KOM COOTBETCTBHHM C TaKUMU
cra”aaptamu, kak ISO 17025.

Jlaboparopus AOMKHA HMMETh NAaclopT Ha CBOIO JIEATENbHOCTh B OTHOIIEHHWH TaKHX
[IapaMeTpoB Kak INpelen AETEKTHUPOBAaHMs, NPEUU3HMOHHOCTb, BOCIHPOU3BOJUMOCTH IIpU
MHOTOKPAaTHBIX ~aHAJW3aX KOHTPOJBHBIX pPAacTBOPOB HM3BECTHOIO COCTaBa, aHaJIM3ax
CHUHTETUYECKUX Mpo0 JOXAs, NPUTOTOBICHHBIX B JPYyIrUX JabopaTopusx (KelaTeabHO
ucrnonb3oBanue crapaaproB NIST wmm  apyrux cepTUHUIMPOBAHHBIX CTAaHAAPTOB),
MOBTOPHBIX aHAIM3aX, 110 MeHbIIeH Mepe, 5% Bcex npoo.

[TpoOBl KOHTPOJS KauecTBa JOJKHBI BKJIIOUATHCSA B TEKYIIYIO €XKEIHEBHYIO CEpHUIO Mpo0, U
€CJIM PE3yJIbTaT OTIUYACTCS OT OXKHMJIaeMOW BEJIMYMHBI OOJIbIlIe, Ye€M YCTaHOBJICHHOE
3HaYeHHE IS 33JJaHHOW TOYHOCTU U MPELUU3HUOHHOCTHU, TOJDKEH OBITh BBHIMIOJTHEH MOBTOPHBIN
aHaJIM3 BCeX TPOoO JaHHOW cepuu. Pe3ynbrarhl aHaiM3a KOHTPOJBHBIX OOPA3IOB TaKKe
J0JKHBI npenctaBiaTbes B KX,

IlIpeocmaenenue oannvix u eanuoayus

JlaHHbIE XUMHUYECKOTO aHAJIM3a JOJDKHBI UCTIOIb30BATHCS AJIsl IPOBEPKH UX COOTBETCTBUS IO
pacuery HMOHHOro OajaHca ¥ IO CONOCTaBICHUIO HW3MEPEHHOW M  pacueTHOM
anekTponpoBoHocTH (I'naBa 6).

Pe3ynbraThl aHangM3a KOHTPOJIBHBIX MPOO TaKKe JOJDKHBI OBbITh IMPOBEPEHBI I
MOJITBEPKJICHUS TOTO, UTO JEATEIbHOCTh XMMHUYECKOH 1TabopaTopuu puemiieMa.

Pe3yabpTaThl JOMKHBI TAK)KE COMOCTABIATHCS C 3aMHCSIMH ONepaTopa CTaHIMH MOHUTOPHUHTA.
OTO0 MOXET OOBSICHUTh NPUYMHY IOSBJICHUS HETUIIMYHBIX PE3yJIbTAaTOB, OO0YCIOBICHHBIX
crnenupuUecKUMH yCIIOBUSAMU Ha cTaHIMK. Eciu npuHuMaeTcs pemieHue oTOpOCUTh JaHHbBIE
WIA UX CKOPPEKTUPOBATh, JOJDKHA OBITH MPEACTaBICHA MOTUBAIMS JaHHOTO PEIICHHS, MPH
STOM JIaHHBIE JTOJKHBI ObITH OMedeHbI (praxkkoM. [IpuMepsl TakuxX JOMYyCTUMBIX KOPPEKIU
MOTYT BKJIKOYATb 3arpsA3HCHUC C COCCOAHUX HOHCﬁ, BBI3BAHHOI'O BHCECCHHEM HABO3a WU
BCHAIIKOW. BBICOKHME KOHIIEHTpalMd KaJiusl M aMMOHHUW-MOHAa MOTYT YKa3blBaTh Ha
nomnajanue B npoOy NTudbero nmomera. Takue mpoObl TOMKHBI ObITh UCKIIIOUYEHBI U3 PacueTOB
MECSYHBIX MJIU T'OJIOBBIX CPEIHEB3BEIICHHBIX KOHIICHTPALIHI.

Kpaiine >xenaTelbHO CpaBHEHHWE YyKa3aHHOTO B macmopre oObeMa MpoObl C CYTOYHOH
BEIIUYUHON BBINIAJICHUS OCaIKOB, MOJTYy4YEHHOMN Ha CTaHIIMH CTaHapTHBIM
METEOPOJIOTUYECKUM J0XKAEMEPOM, MOCKOJIBKY 3TO 00ecleynBaeT HE3aBUCHUMBIM KOHTPOJIb
otbopa mpookI.

* ~
«AKKYMYJISITOP XO0JIO[]a», UCTIOJIb3YEMbIil B COBPEMEHHBIX MOPO3HIbHBIX KaMepax, MOXKeT ObITh () (heKTHBEH,
€CJIM BPeMsI IOCTaBKH COCTAaBIISIET MEHEE CYTOK (TIPUM. PEll. PyCCKOTO IIEPEBOJIa).
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OI_[eHKa JAaHHBIX JOJIDKHA BBIIIOJHATHCA CHKCMECAYHO II0 MEPC HAKOIUICHHUA HJaHHBIX
XHUMHUYCCKOI'o aHajii3a.

3.1.9 Chnenuduyeckue npodaemMbl Npu 0TOOPE MPOO U aHAJIM3€ 0CATKOB

OnucaHHble BbIIE MPOLEAYPBl OTHOCATCS K HOPMajibHOM padoTe CTaHIMM B OTCYTCTBHHU
KaKUX-TH00 0COOBIX Mpo0IeM, CBA3aHHBIX C OTOOPOM MPoO. DTO HOpMabHASI CUTYalUs 1O
MEHBIIIEH Mepe JIJIs1 OCHOBHBIX U3MEPSIEMbIX MapamMeTpoB Ha OonpirHCcTBE cTaHii EMEIL.

[Tpu oTOope nmpoO Ha CYyTOYHOI OCHOBE W MPH XPAHCHUU OTOOPAHHBIX MPOO OXJIAKICHHBIMU
Y B TEMHOTE OOBIYHO CUMTAETCS, YTO yaaeTcs n3bexars Ouonerpamanuu npoo. [lo mepe Toro,
KaK OCaJIkKl B TOCJCIHUE TOJbI CTAHOBATCS BCE MEHEE KHUCIBIMH, BO3PACTaeT Ba)KHOCTh
MOATBEPKJCHUS TOTO, YTO OMoAerpagaius JeHCTBUTEILHO HE uMeeT Mecta. Poct Gakrepuit
OyJeT HaNPSIMYIO CHIDKATh KOHIICHTPAIMU aMMOHH-UOHA M OPTAHUYECKUX HOHOB.

KucnotHocts  mpoObl  ompezensercs  OOBIYHO  KOHIEHTPALUSMU  «HE-MOPCKUX»
(«M30BITOYHBIX») CyNb(}ATOB W HUTPATOB, HU3KWMHU KOHIICHTPAIMSMH IIEIIOYHBIX HOHOB,
TaKMX KaK aMMOHUUH-UOH, KalblUui, Kanuidi u marauid. OnHako, ecnu 3HaueHue pH Beie 35,
JIICCOIMALIUST PACTBOPEHHOW YTOJNBHOW KHCIIOTBI M OPTaHWYECKHX KHCJIOT, TaKhX Kak
MypaBbMHasi W YKCYCHas KHCJOTBHI, TakXK€ MOXET JaTh BKIaJ B HaOI0IaeMyro
KOHIIGHTPAIIMI0 MOHOB BOJIOPOJa, & PAaBHOBECHAs KOHIEHTpAIMsS aMMOHHI-MOHA SIBIISIETCS
dbyHKIMEH Kak Benn4uHbl pH, Tak 1 KOHIIEHTpAIK ra3000pa3HOro aMMHaKa B OKPYKarolieM
Bo3nyxe. O6cyxaeHue nmpobaeM XUMHUYECKOTO0 PAaBHOBECHS C yYacTHEM aMMMAaKa U TMOKCHJIA
yriepoja MoxeT ObITh HaiieHo B pabote Charlson and Rodhe (1982). Ilpeanonaraercs, 4ro
MypaBbMHAsE M YKCyCHas KHCJIOTBI 0O0pa3yroTCs TJIaBHBIM O0pa3oM TpU OKHUCICHHH
YTIEBOAOPOAOB uepe3 (opMalbIerul W aleToaldbJAeTHA, U WX KOHILIEHTPAllMd B OCaJKax
JexaT o0braHO Ha ypoBHe 2-20 mukpo-3kBuBanieHToB Ha TUTp (Keene and Galloway, 1988).
Takxe MOTYT HpPUCYTCTBOBAaTh U JIPYTHE OPraHUYEeCKHe KHCIOTHI, JTUOO KaK pe3ynbTar
MPOIECCOB (POTOXMMHYECKOTO OKHCIICHHS, JINOO TIPU NECTPYKIIMHA OPTaHUIECKUX BEIECTB.

[Tpu TOM, YTO 3arpsizHEHUE MPOO MOYBEHHOMN MBUIBIO JIOKATHHOIO MPOUCXOKICHUS JOIKHO
OBITh MPEAOTBPAILEHO, UMEIOTCS 10Ka3aTeIbCTBA albHEr0 aTMOC(EpPHOro nepeHoca TOHKUX
YacTHUL 30JIblI, TOYBEHHOW IIBUIM, NBUIM IyCTBIHb. BKiIaa INEIOYHBIX KaTMOHOB OT TaKHUX
MCTOYHUKOB JIOCTaTOYHO BEJIMK, YTOOBl MM MOXXHO OBIJIO NpeHeOperaTb IpH OLIEHKE
KPUTHYECKHUX HAarpy30K B CBSI3M C 3aKHCICHHEM I10YB.

Hcnonp30BaHue YCTPOKHCTB YJIaBIMBAaHHUS BBIOPOCOB B TOCIETHHE ACCATHICTHS CHU3HIIO
BBIOPOCHI 3071k W JAPYTUX 3alllelaurBaloImuX areHToB. OOBIYHO AOCTymHa WHOpMaIus
TOJIBKO 10 CyMMapHbIM BBIOpOCaM BEIIECTBA a’PO30JIbHBIX YACTHUIl (B €IMHULIAX MAcCChl), a
JJaHHBIE O XHMMHMYECKOM COCTaBE€ M PACHPENCIICHUM YacCTUIl 10 pasMepy, Kak IpaBuilo,
OTCYTCTBYIOT.

BerpoBass  9po3usi  MOXET  MNpEACTaBIsATH  co0Oi  cephe3Hyro  mpobiemy B
CEIbCKOXO35IMCTBEHHBIX palOHaX, MPUTOM, YTO MOYBEHHAs IbUIb MEPEHOCUTCS MHOI/AA Ha
BECbMa 3HAUUTEIbHbIE PacCTOSIHUS. bosbline KoaudyecTBa MOYBEHHOM MbUIM M IICJIOYHBIX
areHToB MOCTYMNaloT B aTMoc(hepy B pe3yibTaTe Bcrnamku U yoopku yposkas. CBoi Bkiaj B
3amienaunBaHue (B JIOTOJIHEHUE K MPOOJIEME CaXH) AAET CKUTAHUE COJIOMBI M CTEPHH.

[Tei1s mycteinu Caxapa yacto HaOmomaercss B cTpaHax CpeaHe3eMHOMOpBs, a MHOTJA U B
Cesepnori EBpone. Kpome kBapiia m mosneBoro mrmara nbuib Caxapbl COACPKHUT KaJbIUT,
KOTOPBII PaCTBOPUM B MPOOAX OCATKOB.
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[ToneBo¥ mmar U rIMHKUCTBIE MAaTEPUANIBI MOTYT YACTHUYHO PAaCTBOPSTHCA B BOJAE OCAAKOB U
JlaBaTh CBOM BKJIaJ B KOHIIEHTPAIMIO IIEJIOYHBIX KaTMOHOB. Kpome Toro, B mpobax ocaakoB
MOT'YT TaK»K€ IPUCYTCTBOBATH UOHBI aJIFOMUHUSL.

OrnpeneneHne TJIaBHBIX HEOPraHUYECKMX HOHOB M BeaWuyuHbl pH mo3BOJIsSEeT paccuuTaTh
MOHHBIA OanlaHc MpoOBI NpU yCI0BUH, 4TO 3HadeHue pH nexut ke 5. g mpobd ¢ Goree
BBICOKHMM 3HaueHueM pH MokeT ObITh HEOOXOAUMBIM OIpe/ieJieHHe KOHIEHTPaluii aHHOHOB
cmalbbIX KHUCIIOT, Hampumep, (GopmaroB, ameratoB W OWKapOOHATOB, YTOOBI KOPPEKTHO
OTIpeIeIUTh MOHHBIN 0anaHc U O0BSICHUTH U3MEPSEMbIE 3HAUCHHUS AIEKTPOIPOBOIHOCTH.
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3.2 Ot00p npod HA TMOKCH/I CePbI, CYIb(AThI, A30THYIO
KHCJIOTY, AMMOHUII-MOH, HUTPAaThl © aMMHAK C
HCNO0JIb30BaHUEM 0JI0Ka MOCIeA0BaTeIbHbIX (PUJILTPOB

3.2.1 Bseaenue B MHOT000Opa3ue MeTOA0B NMP00600TOOpPA

CaMbIM pacrpOCTpaHEHHBIM METOJIOM OIpeAesieHusl auokcuaa cepsl Ha cetu EMEIL
SBJSICTCST METOJ C  WCIHOJIb30BaHMEM  (QWIbTpa, MPOMUTAHHOTO  WICJIOYBI0.  IJTO
peKOMEeHIOBaHHBI MeToA. Ero xematenbHO NpUMEHSATh B KOMOWHAIMM C HOHHOU
xpomaTorpadueii, TOCKOJIbKY 3TO 00BEIUHSIET MBI 00hEM IKCTpPaKTa ¢ OOIBITUM 00HEMOM
BO3/lyXa IMPU HE3HAYUTEIBHOW MOTPEIIHOCTH U3MEpEHHs. Pe3ynbraromM Takoro codyeTaHus
SBJISICTCSL BBICOKAs M3MEpPUTEIbHAS TOYHOCTh JaK€ TMPU HEOONBIIUX KOHIICHTPALUAX
nuokcuaa cepbl. [{mst craniuii co cpeqHeronoBoil konueHTpamuei 10 Mkr S/m3 MoxeT ObITh
PEKOMEHIOBaH METOJ ¢ 0apOOTHpPOBAaHMEM Yepe3 MOTJIOMIAIOIINN PACTBOP, NAIOIINI BIOJIHE
YAOBIIETBOPUTENbHBIE pe3yibTaThl. B Hacrosiliee BpeMsi TakKU€ KOHILIEHTPALUU XapaKTEPHbI
UG i Heckoiabkux craHnuii EMEIL. Monutop Y®-duroopecieHIinu peKOMEHI0BaH
EBponeiickum Coro3om, u mHorue ctanuuu EMEII npeanounTaroT HCHOAb30BaTh 3TOT METOL
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u3-3a yA00CTBa Mpolueayphl 3a00pa BO3lyXa U BBICOKOTO BPEMEHHOIO paspeuieHus. OgHako
UMEETCsl CePbe3HbI HEOCTATOK, COCTOSAIINN B HEOOXOAUMOCTH PETYIISIPHOTO 00CTYKUBAHUS
npuOopa U BBICOKOM KBaMU(UKaLKUU NepcoHaia. MOHUTOP HYKJAeTCsl B YaCTOM KaJlMOpOBKeE,
YTO CONPSDKEHO C TPYAHOCTSIMH, TIIOCKOJBKY OCHOBHas YacTh (DOHOBBIX CTaHIMH
pacroso)xeHa B yAaJeHHbIX pailoHax. YyBCTBUTEIBHOCTH MOHUTOpPA B OCHOBHOM YCTYIAeT
qyBCTBUTEIBHOCTU PYYHBIX METOAOB, YTO HPHUBOJUT K IOTPEIIHOCTH PE3YJbTAaTOB IIPU
KOHIEeHTpanusx Hmwxke 1 Mkr S/m3. CienoBarenbHO, MeTO Y D-(PIOOPECICHIINN HE MOXKET
OBITh pekoMeHA0BaH i (oHOBBIX cTaHIuil cetu EMEIL.

A30THas KHMCJIOTa B Ta3000pa3HOM COCTOSIHUM JIETKO pearupyer ¢ APYTUMH aTMoc(hepHBIMU
COCTaBJIIONIUMHE, 00pa3yst HUTPATHI B OpME adpo30JIbHBIX YacThll. Ecium oOpa3yercst HUTpar
aMMOHMsI, peakiisi peBEPCHBHA, T.€. UMEETCS PABHOBECHE C NMPOAYKTaMHU IUCCOLMALUN —
ra3oo0pa3HoON a30THOM KHMCIOTOM M aMMHAakoM. YCJIOBHMsS paBHOBECUS 3aBHUCIT OT
TeMIepaTypbl U OTHOCUTENbHOM BiaxkHOcTH (Stelson and Seinfeld, 1982). ApredakTtsl npu
npobooTOope W3-3a JIETy4ed TPUPOABI HUTpaTa aMMOHHS ¥ U3-32 BO3MOXKHOTO
B3aUMOJICHCTBUSA C JPYyTUMH aTMOC(EPHBIMU COCTABIAIOLUIMMHU JENAIOT pa3[esIeHue 3TUX
ra3oB M YacTHUI[ C MOMOIIBIO OOBIYHOTO (MIIBTPAa BeCbMa HEHAJS)KHBIM. Pa3neneHue Moxer
ObITb JOCTUTHYTO C TIOMOLIbIO JI€HBbIOEpPA, TIJI€ MCIOJBb3YETCs pasziIuue CKOpOCTen
mupdy3un raza W a’pO30JIBHBIX YACTUI[ B MPOOOOTOOPHOM YCTPOHCTBE, KOTOPOE
npeacTaBisier coboil  mpocTyro  TpyOKy, BHYTPEHHHE CTE€HKHM KOTOPOH  IOKPBITHI
MIOTJIOIIAIOIIMM PEAareHTOM, OOBIYHO XJIOPHIOM HATPHUS WU KapOOHATOM HaTpus. Takoi ke
HOPUHIUI TPOO00TOOpPa MOKET NMPUMEHATHCS JUIsl aMMHaKa C MCIOJIb30BaHUEM B KauyecTBE
MOTJIOTHTENICH JIMMOHHOM, IIaBeraeBoM wiu ¢ochopHol KHUCIHOT. [TOCKOIBKY CKOpOCTBH
mupdy3un aMMHUaka B BO3JyXe INPUMEPHO B 2 pa3a BbIIIE, YEeM A30THOH KHUCIOTHI, MOXKHO
noOuTbest mornomeHust 6onee 95% ¢ ucnonbp3oBaHWEM Oosiee KOPOTKHX JU(D(Y3MOHHBIX
TpyOoK. Eciu moTok Bo3ayxa JaMuHapeH, OCeJaHUEe YacTHIl Ha CTeHKaX MMHUMalbHO. Eciu
TpyOKa UMEeT MOIXOASAIINE pa3Mepbl B OTHOILIEHUH CKOPOCTH MOTOKA U CKOPOCTH U Dy3UH
ra3zoo0pa3HON a30THOW KHCJIOTBI B BO3JAyXE, a30THasg KHCJIOTa MOXeT 3(P(HEKTUBHO
yJIaBIMBATHCS CTEHKaMU TPYOKH.

HmeroTcst 1Be pa3inuHbIe CHCTEMBI JICHBIOJIEPOB ISl 0TOOpa W OMpeseNieHus] ra3000pa3Hoi
a30THOW KHCJIOTHI M amMMHaka. [lepBasi mpoueaypa MCHOiIb3yeT MPOCThIC MUIHHIPUYICCKHE
TpyOKH, Kak 310 Obu10 mpemnoxkeno ®epmom (Ferm, 1979). Bropas mporieaypa HCIoOnb3yeT
TaK Ha3bIBACMbI KOJBICBOW JEHBIOJEP, TJA€ BO3MYyX MPOXOAUT dYepe3 KOJbIEBOEC
MPOCTPAHCTBO MEXKAY IBYMs KOHIICHTPHUYECKHMH IWUIMHIPAMH KaK 3TO OBUIO OMHUCAHO B
pabotre Allegrini et al. (1987). Takoe yCTpOHCTBO TIO3BOJSET YBEIHUYHUTh CKOPOCTH
BO3/IYIITHOTO IMOTOKA M CHMXKAeT TPeOOBaHUS K MOCIEAYIONEMY XUMUIECKOMY aHalu3y. beutu
BBITIOJIHEHBI JIBE OOJIBIIME KOMIIAHUHM B3aUMHOTO CPAaBHEHHSI METOOB JIJIsl a30THON KHCIIOTHI
— ogna B Uramum (Allegrini et al., 1989), a npyras B CILIA (Hering et al., 1988). B
YKa3aHHBIX MMyOJIHKAIUAX MOKHO HalTH OoJjiee MOJHYI0 WH(pOpMaIUio 0 padoTe pa3InyHbIX
poOOOTOOPHBIX cUCTeM. MeToasl oTOOpa M ONpeAeNieHUs aMMHaka OBLIM CpPaBHEHBI B
nmoJIeBbIX ycioBusx Ajuierpunu u ap. (Allegrini et al. (1992). ITpuHIMIBI UCTIOIB30BAHUS
JICHBIOJICPOB OMMCaHBI B pazaene 3.4.

Jlenbroziepbl MOTYT OBITH MEHEE MPAKTUYHBI U OTHOCUTENBHO JIOPOTH B CPABHEHUU C OJIOKaMHU
¢unpTpoB. Ilockonbky O0kM (UIBTPOB B OCHOBHOM Oo0jiee HAAECKHBI M MEHEE
TpeOoBaTeNbHBl B YacTH MPO0O00TOOpa M TMOATOTOBKM MPOO, OHM MPUMEHSIOTCS 4Yalle.
OpHaKo, TOCKOJIBKY METOJ OJOKOB MOCJIEIOBATENBHBIX (DMIBTPOB MEHBIIE MOIXOIMT IS
paszeneHus razoBoi ¢a3pl M TBEpAOW (a3bl YACTHII, C €r0 MOMOIIBI0 M3MEPSIOTCS TOJIBKO
CYMMBI a30THOM KHCJIOTBI U HUTPATOB, a TAK)KE aMMHaKa U aMMOHHK-MOHA.
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Wudopmanus o pacrnpeneneHUd MEXAy TIa30BOM (a3oil M dYacTULaMU, IOJy4YEHHas C
MOMOILBI0 MeTo/a OJ0Ka TOCIeNOBAaTENbHBIX (QUIBTPOB, TOXKE MOXET OBITh HHOTAA
HeHa/leKHOW. Takas cuTyauus MOXKET ObITh XapakTepHa JUisl pallOHOB, I'Jl€ KOHLEHTpALUU
aMMMaKka OOBIYHO BBICOKM, WJIM IJI€ KOHLEHTpAMKU KaK a30THOW KHUCIOTBHI, TAK U aMMHaKa
CTOJIb HU3KHM, YTO BEJIMYMHA NPOU3BEACHHUS MNapLMAIbHBIX NaBICHUH, HeoOXoaumas ajs
CYIIECTBOBAHHS HUTpAaTa aMMOHHS He GyzeT nocturayTa. Pasnenenne SO,/SO4> nmpoucxoaut
6e3 po0sIeM IPH UCTIOIB30BAHUHM 00OMX METO/IOB.

3.2.2 IIpuHUMI HCIOJb30BAHUSA 0JIOKA MOC/IeI0BATEIbHBIX (UJILTPOB

[lepBbiii (GUABTp HA MYTH MOTOKA BO3AyXa SIBISETCS adpO30JbHBIM (pUIBTpOM A oTOOpa
YacTHIl, COJEpXKAIIUX CylIb(haThl, aMMOHHI-UOH M HHUTPATHL. 32 HUM cleayer (QuibTp,
MIPOMUTAHHBINA MIEIIOYHBIM areHToM, st oroopa HNO;, SO,, HNO,, HCl u npyrux netyunx
KHCJIOTHBIX BEIIECTB. A30THas KHCIOTa M JUOKCHI cepbl OyayT pearupoBaTh Ha 3TOM
npornuTaHHOM (uibTpe co menoubto KOH, 00pa3ys murpat u cynbdat kanus. [lormomenue
SO, HpoUCXOAUT KOJIMYECTBEHHO IPU OTHOCUTENBHOM BiakHOCTH Bbime 30% u mpu
temneparypax Bmioth 10 —10°C (Lewin et al., 1977). Ilpeamonaraercs, 4ro B IPOLIECCE
npobooTObOpa HaxomAIIMECs B BO3MyXE OKUCIWTENW, HAlpUMEp, O30H IPEBPALIAIOT
OCHOBHY1I0 4acTh cylbura B cynbdar. Fimeercs BO3MOKHOCTh YCTAHOBUTH U TPETUH (PUITBTD,
NPONHUTAHHBIA KUCIOTHBIM COCTABOM, Ul OTOOpa IIEJIOYHBIX KOMIIOHEHTOB BO3/yXa, TaKUX
Kak aMMHak. AMMUak 3(G(EeKTHUBHO 3aJep>KUBaeTCsi (MIBTPOM, MPONUTAHHBIM JIMMOHHOMN
WIN IaBeneBoil kucioramu. Ilpu npumeneHun 3-cTyneHdaToro Oj0ka GUIBTPOB, GUIBTP,
MPOMUTAHHBINA KUCIOTOM TOJIKEH ObITh B MOTOKE BO3/1yXa MOCIEIHHUM.

[TockonbKy MeTon ¢ OJIOKOM MOCIIEAOBATENbHBIX (QUIBTPOB HE MOXET OTAEIATH
ra3oo0pa3Hble COEAMHEHHs a30Ta OT a’p0o30Jei, MOXKET OBITh MOJY4YeHa TOJIBKO CyMMa.
JlpyruMu clloBaMH, KOHIIGHTpAalMs HHUTPATOB B BO3JyXEe paBHA CyMME HHUTpPAaToOB Ha
a’po30JIbHOM (UIBTPE W HUTPATOB Ha (UIBTPE €O IMIETOYHOH mnponuTkor. [TomoOHBIM
00pa3oM Ui KOHLEHTPAlMM aMMOHHUI-MOHA — KOHIIEHTpAIUs paBHA CyMME aMMOHHMK-MOHA
Ha a3p030JIbHOM (QMIBTPE U Ha (QUIIBTPE C KUCIOTHOM MPOIHUTKOM.

Marepuan nepBoro GpuiabTpa JUisl ylIaBIMBaHUs YacTUI] HE JOJDKEH noriomars SO, U 10JIKEeH
ObITh AP GEKTUBEH I yJIABIMBAHUS CYOMHKPOHHBIX dYacTHi. st 5TOW menu moaxomasT
HEeJUTIoN03HbIe  punbTphl, Hampumep, GuibTpsl Whatman 40, Ho MeMOpaHHbIe (GUIBTPHI,
Hanpumep, U3 TedIioHa MpeanOYTUTEIbHEE.

3.2.3 Ilomexu

B npouecce orbopa cosin MOryT pearupoBaTh C a3pO30JbHBIMHM YAaCTHLIAMH, COAEP KALIUMHU
cepHyto kuciaoty. OOpasyrouiiecs JieTyune KUCIO0Thl, HallpUMeEp, a30THAsI UM COJIsiHas Oy ayT
pearupoBats ¢ KOH Ha nponuTtanHoMm ¢uiibTpe, 00pasys HUTpAT WIK XJOpUJ Kaiausd. OTo,
OJIHAaKO, HE TOBIUSET HAa MU3MEPEHHE KOHIIEHTpAIMK CyJb(aToB B YaCTHULIAX WM JUOKCHA
CepHl.

Bo3MOXXHO HCKakeHHE pe3yibTaTa, €clid (WIBTP CTAHOBHUTCS BIQXHBIM B TIEPUOJ
npo0ooTOOpa, MOCKOIBKY 3TO BEAET K YaCTUYHOMY IIOTJIOIIEHHIO IMOKCHAA Cephl Ha
LEJUTI0JI03€ NEpBOro (uibTpa. ITO MPUBOJUT K NEPEOLIEHKE KOHIEHTPALUU CyJIb(paToB B
a’po30JIsIX M COOTBETCTBYIONICH HEIOOIEHKE TUOKCHAA cepbl. Ele oMH NCTOYHHK OIHOOK
MOXET OBITh CBSI3aH C T€M, 4TO d(PPEKTUBHOCTH MOTIOIIEHHS THOKCHIA CEPBl HE TOXOIMT 10
100%. OnHako, 3KCHEPUMEHTHI C JBYMs MOCJIEOBATEIbHBIMA (UIBTPAMH, TPOINUTAHHBIMU
KOH, He 06HapyXH1BatOT U3MEPSIEMBIX KOJUYECTB TMOKCHIA CEPBl BO BTOPOM (HIIBTpE.
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Bo3moxHa Takke MoTeps HEKOTOPOro KOJMYECTBA M3MEPSIEMbBIX BEIIECTB H3-3a HEMOIHON
HKCTPAKLUU U3 MaTepuana QuiIbTpa.

3.2.4 IIpobooTOOpHOE 000pPYyAOBaAHUE

3abop 6030yxa u 610K nociedosamenvHviX PuUILMPOE

[Tpunun npobGooTdopa mpenacrtasiaeH Ha puc. 3.2.1. Ha Bxozxe Bo3ayxa B CHUCTEMY JOJIKEH
OBITh YCTAHOBIICH ITUIACTHKOBBIM HWIMHIAPUYECKHHA KOXyX 0e3 aHa aumamerpoMm 15 cM u
BBICOTOI OKO7TO 25 cM . Takoil KOXKyX CHIKAeT >(p(eKTHBHOCTb y/IaBIMBAHWS UACTHI C
a’poJMHaMUYecKuM JuameTpoM Oosee 10 MM (4acTHULIbI NOYBEHHOH MBUIM, KpPYHHbIE
YaCTHUIBl MOPCKOHM CcoOJM, OOJIbLIME YacTHIbI MBLIbIBI, KalulM TymaHa). binok ¢uiabsTpoB
MIOMEIAETCS] HEMOCPEJACTBEHHO B KOXyX. OH JOKEH HMETh OTACNbHBIE CEKLUHU s
a3pO30JIbHOTO U MPONHUTAHHBIX (PUIBTPOB BO M30€XKaHME 3arpsi3HEHUs Ipyr oT Jpyra. Bun
0JI0Ka TIOCIIeIOBATENIBHBIX (DUIIBTPOB B pPa300PAaHHOM COCTOSIHMH MTOKa3aH Ha puc. 3.2.2.

Baxxno wm3bexarh moacoca Bo3ayxa B Onoke (QmibTpoB. Pe3p0OBBIE  COCMUHEHUS
n300pakeHHOrOo Ha puc 3.2.2 Oioka (WIBTPOB IOJKHBI OBITH 3aTSHYTHI CIECIUAIBHBIM
YCTPOMCTBOM ¢ (UKCHPOBAHHBIM YCHIUEM, KOTOPOE ONPEICISICTCS IPOW3BOJIUTEICM.
CrnenyeT mHpeAnpuHATH MeEpbl MPEJOCTOPOKHOCTH, YTOOBI JAeTanu OlioKa (QUIBTPOB HE
SABJIIIINCh UCTOYHUKOM 3arpA3HCHUA, U 4T00BI HE OBLIO norjiomeHusd AUOKCHJa CEPbl HUIIU
JIPYTUX  KOMIIOHEHTOB, KOTOpBIE TMPEACTOUT H3MepsATh. Haumbonee MOAXOAIIUMU
KOHCTPYKIIMOHHBIMH MaTepHaJlaMH OJIoKa (HIBTPOB MOTYT OBITH TE(IJIOH, TOIHITHIICH,
MOJMBUHWIXJIOPUA U TonukapooHaT. OObIYHAS pe3rHa U HEHJIOH CoAep:KaT cepy, MOITOMY
WX clIeyeT m3berars. KpoMe Toro, HeHyIoH MOTIOmAeT a30THYIO KHCIOTY.

[TockonbKy TOTJIOIIEHHE TUOKCHIA CEpPhl CTAHOBHUTCS KOJWYECTBEHHBIM TOJBKO TMPH
OTHOCHUTEJIbHOM BIIaXXHOCTH BbIlIe 30%, 0TOOp MpoObI ¢ MOMOILBIO 010Ka (PUIBTPOB CIEAyeT
NPOBOIUTH TOJBKO BHE TIOMEIICHHUS, 3allUINEHHBIM JIUMIIb KOXyXoMm. [lpm HH3KOM
OTHOCHUTENBHOW BIIQXHOCTH JOOaBICHUE TIMIEPHHA MOXKET TMOBBICHTh 3()()EKTHBHOCTH
yIIaBJIMBAHUS TIPONUTAHHBIMH QWIBTpaMu. THUNHYHBIA OO0BEM BO3ayXa, HHTEHCHBHOCTD
po6o0T6Opa U IMHEHHas CKOPOCTh Ha (HIBTPax cocTaBimsior 20 M°, 15 m/muH u 15 cm/c,
COOTBETCTBEHHO.

Hacoc u 2a3zoewtit cuemuux

brox punbTpoB M0MKEH OBITH MOJICOEAUHEH K BO3AYXOMPOBOIY T€PMETHUHO JT00 My(]TOii ¢
MPOKJIAAKOW, JMOO TUIOTHO HAJCTHIM IUIAHTOM. BO3AyImHas JHHHAS TIOCICIOBATEIIBEHO
COEIIMHSET KOXKYX M OJIOK (PUIBTPOB C HACOCOM U Ta30BBIM cueTunkoM. Hacoc nomkeH ObITh
MeMOPaHHOTO THUIA C TOAXOSIICH MPOU3BOJUTEIBHOCTBIO, YTOOBI 00eceunTh pacxo B 15
n/mMuH npu nepenane nasiueHus nopsanka 10-20 kIla (0.1 atm), 4To sABIsSETCS TUMUYHBIM
NMaJCcHUEeM JIaBIICHUS HA JABYX IIOCJICIOBATEIbHBIX (QuiIbTpax. BakHO, dYTOOBI st
oOecrieyeHHs MPaBWIBHOTO U3MEpPEeHHs 00beMa MPOKAYaHHOTO BO3JyXa HACOC HE HMel
MOJICOCOB M3 OKPY’KaloIIero mpocrpanctsa. s u3amMepenus oobema 0ToOOpaHHOTO BO3yXa
MOKHO HCTOJb30BaTh Ta30BbIil CUETYHK «CYXOTro» THUMa ¢ (PUKCHPOBAHHBIM 3arOIHIEMBIM
00BbeMOM. DTO HaJEXKHBIM, JOCTYNHBIH, JCIIEBBIH MHCTPYMEHT. TOYHOCTh HMMEIOIIUXCS B
MPOJIaYKe€ Ta30BBIX CUETUYMKOB OOBIYHO JIKUT B mpenenax + 5%; s HuUX oOsi3aTerabHa
noBepka XOTs Obl OAWH-Ba paza B roJ. bojee BbICOKas TOYHOCTh OOECTIEYUBACTCS
BOJIOHATIOJTHEHHBIMU Ta30BbIMU cueTuynkamMu. O0a Tuma ycTpoWcTB OynyT (QHUKCHpOBATH

" KoyX MOXKET ObITh H3TOTOBIIEH U3 MIIACTHKOBOI OY THUIKM TOIXO/IAIIET0 pa3Mepa IyTeM CpPe3aHus JHa
(npum. peo. pycckoeo nepesooa)

" OmBIT MOKA3BIBACT, YTO CAMOCTOSTEILHOE H3TOTOBICHHE (HIIETPOIEPIKATENEH HE IPUBOIHT K JKETACMOMY
pe3yJbTaTy; HACTOSATENILHO PEKOMEHIYETCS 3aKyIaTh FTOTOBbIE OJIOKH MOCie0BaTeNbHbIX GuiabTpoB B KXI]
(npum. peo. pycckozo nepegooa)
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00BeM BO3yXa MPU TEMIIEpaType U AABJICHUU TOTO MOMELIEHMs], IJie HaXoAuTcs Hacoc. Eciu
HACOC U Ta30BBI CUETYMK COJEpXKATCs MPU KOMHATHOW TemmepaType, OOBIYHO HET
HEOOXOIMMOCTH BHOCHTH TOTIPaBKy. [Ipu 3TOM cumraercs, 9To 00beM 0TOOPaHHOTO BO3IyXa
cootBerctByeT 20°C. Ecnm oTkiIOHEeHHMss MOryT npeBwimath + 5°C, temmeparypa, Npu
KOTOpOoil pa0oTaeT ra30BbIi CYETYMK JOJDKHA (PUKCHpOBaThCs, a o00BEM BO3Iyxa
COOTBETCTBEHHO KOPPEKTUPOBATHCS.
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1. Funnel 6. Gas meter
2. Filter pack 7. Pump
3. Solenoid valve 8. Timer
4. Air volume counters 9. Power switch (on/off)
5. Relay
Puc. 3.2.1 [punanun npo6ooTdopa
1 — KO’)XyX BO3yX03a00pHHKA; 6 — Ta30BBII CUCTUHK;
2 — GJOK (UITIBTPOB; 7 — Hacoc;
3 — coJIeHOMIHBIN KJ1anaH; 8 — Taitmep;
4 — cueTynKu 00bEMa BO3IyXa; 9 — BKIIIOYATEIb 3JICKTPOIUTAHHS.
5 —pene;

Puc. 3.2.2.  bnok nmocienoBaTeabHbIX (GHIBTPOB C OJHUM a3PO30JbHBIM (GUIBTPOM H
OJIHUM TIPOMUTAHHBIM (QUIBTPOM JIJIsl 0OTOOpa ra3oB (Io1auya BO3AyXa CIpaBa HaJeBO).
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Ilocneooseamenwvuutii npodoomoop

Jns ynpouieHust nporenypsl Ipo6ooTOopa K OJJHOMY HAacocy U Ia30BOMY CUETUYHMKY MOXKHO
MOJKIIOYUTh JIBa WM Oosee OJIOKOB (HIBTPOB, HUCHOJIB3YS KiIalMaH-MEPEeKIIouaTeNb C
TaMEPHBIM KOHTPOJIEM. DTO MO3BOJISIET OTOMPATH MPOOBI (IKCIIOHUPOBATEH OJIOKH (PHITETPOB)
U BKJIIOYATh B paboOTy B 3aJlaHHOE BpeMsi HOBbIE OJIOKHM (MIBTPOB, HE MpephIBas Mpoliiecca
npobooTOopa. CxemMaTHuecku Mo 100HOe yCTPOUCTBO TTOKa3aHo Ha puc. 3.2.1.

Konmponepwvt macconomoka

MO>HO HCTI0JIB30BaTh YCTPOUCTBA JIJIsl KOHTPOJIA (MOAASpKAHUS OCTOSHCTBA) MAaCCONOTOKa,
9TOOBI PEryJIHpPOBaTh CKOPOCTh MPOO00OTOOpa WM YTOOBI O0ECTICYUTHh JWHAMHYECKOE
pa3baBieHME BBOJUMBIX KaJMOpPOBOYHBIX Tra3oB. HenocrtaTok Takoil cucteMmbl (Kpome
BBICOKOW CTOMMOCTH) COCTOMT B TOM, YTO HAa HIOJBYATHIX KIANAHAX ISl MX HAJCKHOU
pabGotel Tpebyerca mnepenan aasneHus 0.7 — 1.1 atm. DTo gAenmaer 3aTpyIHHUTEIbHBIM
HCTIONIb30BaHUE TAKOTO THUIA 00OPYAOBaHMSA IJIi KOHTPOJIMPOBAHUS CKOPOCTH MpobooTdopa
nepes HacocoM, €CJIM TOJBKO HE 3aMEHUTh MIOJbYaThlil KJamaH APYTUM KOHTPOJIHUPYIOLIUM
KJIallaHOM, He TPeOYIOIIMM BBICOKOTO TEpernaia JaBlIeHHus. DTO YCTPOUCTBO, OJHAKO, MOXKET
NPENOYTUTENIFHO HCIIONB30BaThC HAa BBIXOJAE Hacoca Ul TMOAJEpXKaHHUSA IOCTOSHCTBA
CKOpOCTM B TEUEHHE BCEro mnepuona npoboordopa. Ha pbIHKE HMEIOTCS KOHTPOJIEPHI
MaccolnoToKa M HH3KOrO JaBlieHUs. M3MepuTenb NOTOKAa JOKEH OBITh TIIATEIBHO
OTKamMOpOBaH M CHA0XXEH TMOAXOJSAIIAM CaMOIMCIEM, €CIH OH HCIOJIb3YyeTCcs Kak
€IMHCTBEHHBINH N3MepUTENIb 00BbeMa MPOOBI.

Kommepueckue npeodnoscenusn no 3aKynke 060pyoosanus
JlaHHBI mepeyeHb COJACPKMUT JIUIIb HECKOJBKO IOCTaBIIMKOB pa3iMYHBIX THIIOB
000pyIOBaHUs:

Ilepsuunvle unompul 015 omobopa asposoell:
Teflon filter by Gelman, Zefluor 2 um.

Lenonosnvie punvmpor ona nponumeieanuss KOH npu ombope ouokcuda cepol:
47 mm Whatman 40 (W40) cellulose filter, Whatman International Ltd., Maidstone, England

Quibmposvie 610KU HA 08A UTU MPU PUILIMPA C 3AHCUMOM U YCIPOUCMBOM 3AKDYYUBAHUSL:
NILU Products, P.O. Box 100, NO-2027 Kjeller, Norway

Membpanuwiil nacoc:
GAST, Model DOA-P101-BN, MFG. Corp., Benton Harbor, Mich. USA

Tazoswiil cuemuux:
FLONIDAN, Gallus 2000 G1.6, Islandsvej 29, DK-8700 Horsens, Denmark

Koumponep macconomoka:
TYLAN GmbH, Kirchhoffstrasse 8 Eching, Germany

3.2.5 TpeOoBaHus K NMyHKTY npodooTdopa

[IpoGooTOOPHUK MOKEH OBITh PACIOJOXKEH Ha paccTossHUM Hu MeHee 100 M ot
HE3HAYUTCIIbHBIX JIOKAJIbHBIX NCTOYHUKOB BLI6pOCOB, TAKUX KaK rCHCpaTOpbl UJIN JOMAIIHUC
OTOTIMTENIBHBIC CUCTEMBI Ha Ma3yTe, yIie, IPOBax.
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[TIpobooTOOpHUK Ha Ta3bl M a’dpO30JIM MOHTHPYIOT, KaK IPaBHJIO, B TOMEIICHUH C
BO3MOXKHOCTBIO PETYJTHPOBAaHHs TEMIEpaTyphl. ['a30BBI CYETYMK HOIDKEH padoOTaTh HpU
temneparype 20°C £ 5°C.

A30THas KHCJIOTa OYEHb PEAKIMOHHOCIOCOOHA M JIETKO IOTJIOIIAETCS PAaCTUTEIBHOCTHIO U
JOPYTUMHU TOBepXHOCTSIMHU. CIIeZ0BaTENFHO, ISl ATOTO BEIIECTBA MCKIIOUUTEIHFHO BaXKHO,
4YTOOBI IyHKT OTOOpa OBLI PACMONOXEH Ha OTKPBHITOM MeCTe, He ObLT 3aKpBIT BBICOKOU
PaCTUTENHHOCTBhIO BOJIM3M MPOOOOTOOPHUKA. AMMHAK SMHUTHPYETCS B OCHOBHOM 3a CUET
pa3yoKeHUs] MOYCBUHBI U NIPU NMPUMEHEHUH HaBo3a. HaxokeHne penpe3eHTaTuBHOIO MeCcTa
npo0ooTOOpa s ATOTO BEMIECTBA MOXKET TPEJACTABIATH ONPEICICHHYIO CIIOXKHOCTB,
MIOCKOJIBKY OCHOBHOE IMPaBUJIO TpeOyeT OTCYTCTBHUS BIUSHHS SMHCCHU B paauyce 2 kM. B
npejenax 3TOro paguyca He TOJDKHO OBITh CKOTHBIX JBOPOB, BhINaca KPYIMHOTO POTaTOro
CKOTa WM OBell Ha ynoOpseMblx mnacTOMINax ¥  TPUMEHEHUs HaBo3a Ha
CEIIbCKOXO3SHCTBEHHBIX YTOABSIX.

Jlns ammmaka erie 6oJsiee BaXHO, YEM ISl IPYTUX 3arps3HSIONINX BEIICCTB, 1aBaTh B OTUETE
XapaKTEPUCTUKY BUOB JESATEIBHOCTH, KOTOPHIE MOTYT MOTEHI[MAIBHO BIUSATh HA PE3yJIbTaT,
HaIrpuMep, BHECEHNE HABO3a B TIOYBY Ha COCEIHMX MOJIIX. Takas mHboOpMaIs Hy>KHa, YTOObBI
MMOMETUTH TIOTyUYEHHBIC 3HAUCHUS B 0a3€ MaHHBIX CIEHATbHOW METKOH ((praxkkom).

3.2.6 IIpouexypa nmpodooToopa

Coopka u pazdopka 610Ka nociedosamenbHvix Guiompos

Pexomenmyercs, uyToOb1 650K (PUIBTPOB coOupascs u pa3doupaics TOIBKO B JabopaTopum.
Korga 6ok coOpaH, pe3bOOBbIE COCAMHEHUS JOJDKHBI OBITh 3aTSHYTHI C ONPEACICHHBIM
YCWJIMEM, ONpENeNsIieMbIM IMPOU3BOIUTENIEM, UYTO HCKJIIOYaeT mojcoc Bo3ayxa. Oba koHIa
O70Ka JTOJKHBI OBITH T'e€PMETHYHO 3aKpBITHI NMpoOKamu. Kakayio BTOpYyr0 HEIENI0 OAWH
ClIy4yailHBIM 00pa3oM BBIOpaHHBINH OJIOK (UIBTPOB JOHKEH MPOBEPATHCS HA HAIWYUE
nporeuek. llepen oTmpaBkOi Ha CTAaHIMIO B JIA0OPATOPUHM Ka b OJIOK MTOIKEH OBITh
cHa0eH OMPKOU ¢ KOJIOM CTaHITHH.

DKCITOHUPOBAaHHBIC OJIOKKW (PHIBTPOB MTOJDKHBI OTKPBIBATHCSA B J1abopaTopuu, a (QUIBTPHI
JOJDKHBI TIOMEINAThCSl B IUIACTUKOBBIE KOHBEPTHI, KOTOpBIE 3apaHee JOJDKHBI OBbITh
OTMapKHPOBAHBI C YKa3aHWEM KOJia CTaHIIMW, Hadaia W KOHIa MpoOooTOOpa, a TakKe THIIA
¢mnbTpa. [locne 3Toro GuiabTPHl roTOBHI K XMMHUYECKOH 00paboTke M aHanmuzy. OObIYHO
UMEETCsl HEKOTOPBIH MPOMEKYTOK BPEMEHU MEKAY NMOJTYyYCHUEM GHIBTPOB M HX XUMHUECKOM
o0paboTkoil M aHanmu3oM. B TedeHume »TOro mepuona NpPOObI JOJDKHBI XPAaHUTHCS B
XOJIOAMIIHHHKE.

[Ipu pabore ¢ dunbTpamMu U GUIBTPOAEPKATEISIMH Ba)XXHO TOJIB30BATHCS OJIHOPA30BHIMHU
IMJIACTUKOBBIMU MCPpUYATKAMMU.

Cmena 6210k06 punvmpoe na cmanyuu
Ha cranuum u nepen teM, kak OJOK (QUIBTPOB OyJEeT MOJCOEAMHEH K MPoOOOTOOpHOMY
BO3/yXOIPOBOY, ONEpaTOp CTaHLMHU JOJDKEH 3alucaTh JaTy Ha sApiiblke Oyioka (GUIbTPOB,
TaKKe KaK ¥ JaTy OKOHYAHHs MOCJe 3aBepuieHus mpobooTdopa. JlomomHuTEebHbIE qeTau
JIOJDKHBI OBITh 3allMCaHbl B PErMCTPALMOHHBIA >KypHal CTaHLUHM, a KONHS - B OTYETHYIO
dopmy, pazpaboTaHHYIO ISl ATOH LIENH.

[Tponieaypa mpo600TOOpa MOKET HECKOIBKO OTIUYATHCS OT OJHON IPOOOOTOOPHOI CUCTEMBI
K npyroii. Korna ucrnone3yercs cucrema ¢ 1ByMsi poOOOTOOPHBIMHU JIMHUSMHU U C TAUMEPOM,
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OKCIIO3UIUSI HOBOTO OJIOKa (WIBTPOB HAYMHACTCS B 3apaHee 3amaHHoe Bpewms. [Ipumep
PEKOMEHIOBAaHHOHM TpoleAypbl MpoO0OTOOpa Ha CTaHIMK TpEACTaBlIeH HWxke. Hauano u
KOHEII SKCTIO3UIUHU A0keH ObITh Mexay 07:00 u 09:00 MecTHOTO BpeMEHH:

e [IpomapkupyiiTe HEIKCTIOHUPOBAHHBIN OJIOK (PUIBTPOB JaTOM Havana;

e CuwuraiiTe MoOKa3aHUE MAABICHHUSA 32 HKCIIOHHUPYEMbIM B IaHHBIH MOMEHT (UIBTPOM H
3aHECHTE IIOKA3aHUE B )KypHAI;

e Jlpekpatute mpo6GOOTOOp M CUMTalTEe MOKa3aHUE CUYETYMKA HAa H3MepuTene o0bema u
3aHECHTE BEJIMYMHY 00beMa B JKypHAT;

e VianuTte KOXyX, MOKPHIBAIONINI MPOIKCIIOHUPOBAHHBIN OJIOK (DUIBTPOB, U CHUMHTE OJIOK
(UIBTPOB;

e VYnanuTte 3ariymKd ¢ HOBOIO HEIKCIOHHMPOBAHHOIO 0JioKa (MIBTPOB M 3aKpOHTE MMHU
MIPOAKCTIOHMPOBAHHBIN OJIOK (PHIIBTPOB;

e [loncoenuHuTe HOBBI HEIKCIIOHMPOBAHHBIN OJIOK QUIBTPOB M KOXKYX K MPOOOOTOOPHOM
CUCTEME; BKJIIOUUTE IPOO0OTOOD;

e CuwuraiiTe MOKa3zaHHE [aBJICHUS 32 HOBBIM SKCIIOHHPYEMBbIM (WIBTPOM U 3aIHIIUTE
MOKa3aHue B )KypHA;

e [lepeycranoBute (eciu HEOOXOAMMO) CYETUYMK OOBEMa BO3AyXa JUIsl HOBOTO OJIOKa
(GWIBTPOB HA «HOJIbY;

e 3anumuTe BpeMs Havyaja SKCIO3UIIMKA HOBOTO OJI0Ka (PHIIBTPOB B JKypHAIT;

e AKTHUBHpYWTE WM 3allporpaMMHpYyITE (€CIH HYKHO) TaliMep;

e [lomecTuTe cTapblii HSKCHOHUPOBAHHBIM OJIOK (QUIBTPOB B IUIACTUKOBBIA MEMIOK,
3areyaraiiTe ero 1 NOMeCTHTE B XOJIOANIbHUK;

e Ckonupyiite MHQOPMAIHMIO U3 XKypHaJa B OTUETHYIO ()OPMY CTAHLIUH.

Ilepecvinka npood u3 nabopamopuu Ha CMAHUUIO U 0OPAMHO

PexoMenyeTcst mepechulaTh HEAENbHYIO MapTHIO OJIOKOB (GHIBTPOB U3 JIabopaTopuu Ha
CTaHLMIO MOHHUTOpUHIa U oOpatHo. K Takoil maptum nomkeH ObITh J00aBlieH OAMH
JIOTIOJTHUTEIBHBIN OJIOK (HIBTPOB (BOCEMOI), TIOJHOCTBIO TOTOBBIA K ymorpeOnenuto. OH
paccMaTpuBaeTcs Kak rnosieBas 6jaaHkoBas mpoda. C HUM JOKHBI IPOBOJUTHCS BCE OOBIYHbIE
ornepanuu, Kpome sKkcno3uiuu. OH JIOJKEH BO3BpPAaTUTbCA B JIAOOPATOpPHUIO C JAPYTUMU
Omokamu (uUIBTPOB, pa3zoOpaH, a (GUIBTPBI JOJKHBI MOABEPTHYTHCA TOM K€ XUMHUYECKON
00paboTKe, Kak U IKCIIOHUPOBAHHbIE (PUIIBTPHI.

OpuvH pa3 B HENENI0 ONEpaTop CTAaHLUMU JOJDKEH MW3BJIEYb U3 XOJIOJWIBHUKA CEMb
HKCIIOHUPOBAHHBIX OJOKOB (PUIBTPOB U OJMH HEIKCIIOHUPOBAHHBIN (01aHKOBBIN), TOJIOKHUTH
B Tapy MJIS MEPECBUIKA M TOJIOXKHUTHh TyJa XX€ OTYETHYIO (OpPMY CTaHIMH 33 HCTEKIIYIO
Hezenmo. OtyeTHas popma T0JKHA BCera HaXOJUThCS B OT/IEJIBHOM IJIACTUKOBOM IAaKeTe Ha
Cily4ail HEOKHMJIaHHOTO pa3iiuBa Mpo0 0CaJKOB, KOTOPbIE TAKXKE MOTYT MEPEChUIATHCA B TON
e TpaHCIOPTHOM kopoOke. TpaHcropTHas KOpoOKa JTOJKHA OTIIPABIATHCS B J1a0OPaTOPHIO
I10 1IOYTE.

Oocnyscusanue u Karudposka
[IpoGooTOopHOE 0060pYyIOBAaHUE JOMKHO OOCITYKHUBATHCSA B COOTBETCTBHUU C HMHCTPYKIHSIMHU
MPEPUSITHSI-U3TOTOBUTETIS.

JIist oy4YeHUs] TOYHBIX OKOHYATEIbHBIX PE3yJhTAaTOB BEChbMa BaXKHBI TOYHBIC MOKA3aHUS
MPOKAaYaHHOTO 00BbEeMa, MOATOMY Ta30BBIM CUETUYMK MOXKET MOTpedoBaTh OoJjiee YacToi
KaauOpoBKU. HU mpH Kakux yciaoBUsAX KaTUOPOBKA HE JOJDKHA OBITH peXke OJHOT0-IBYX pa3 B
rosl. TouHOCTh TOKHA OBITH JTyuIne, yeM 5%.
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Ha CTaHIIMH JOJIXKHa OBITHL MMCHEMCHHAS HUHCTPYKIUA I10 06CJ'Iy)KI/IBaHI/IIO n KaJ'II/I6pOBKC, n
oneparop JOJIZKCH OBITH 3HAKOM C HEH.

Hcnonvzoseanue 01aHK0GBIX Puibmpos

PekoMenayercs W3 Kaxaod 3aKyMJIEHHOW MapTUM (QWIBTPOB aHanu3upoBaTh 10 mTyK B
KadyecTBe JIaOOpaTOpHBIX OJIaHKOBBIX MpoO. Llenpio 3TOrO sBIsAETCS CKOpee KOHTPOJIb
KayecTBa (WIBTPOB, UYEM MOJy4YEHHE JAAaHHBIX JUIS OLEHKH J1abopaTOpPHOro Tpenena
oOHapy>keHHs. B HOpMalIbHBIX YCJOBUSAX 3HAUYEHUS H3MEPEHUIl TakuX OJIaHKOBBIX MPOO
JOJKHBI OBITH CTOJIb HM3KH, YTO HMX MOKHO IPOUTHOpHpOBaTh. Eciu oOHapyx uBaroTcs
BBICOKHE 3HAYCHMS, BO3HUKAET MpoOiIeMa, KOTOPYIO CleqyeT UACHTU(UIUPOBATh U PEILUTh.
Hanpumep, MOXHO UCTIONB30BaTh (DMIIBTPHI HIIM XUMHUKATHI U3 JPYTOH mapTuu. MoKeT ObITh,
notpedyeTcs MpoBepKa BCETo X0/a aHaIu3a B JJAOOPATOPHH.

3.2.7 Oumncrka puabTpoB

[emmono3Hbie GUIBTPHI MOTYT COJCPKATh HEOOJBITNE KOJUIECTBA MIPUMECEH, UTO TpeOyeT
UX TIPEBAPUTEIILHOW OYUCTKH.

[Tpouecc ouncTku PUIBTPOB HE 00s3aTeNieH, ecliu OJaHKOBBbIE (UIBTPHI U3 HOBOW MAapTUU
JAIOT pe3yJbTaT HIDKE, YeM KOHTPOJBHBIC BEIMYWHBI, MpeACcTaBieHHbIE B Tabdn. 3.2.1. B
MPOTUBHOM CJIy4ae OYHCTKa oOsi3aTenbHa. Benmen 3a O4YMCTKOM HEKOTOpbIE (DUIBTPHI
MIPOITUTHIBAIOTCS, H TPEOOBAHUS K MPOIMHUTHIBAIONIUM U YKCTPAKIIMOHHBIM PACTBOPAM JOJIKHBI
COOTBETCTBOBaTh AaHHBIM Tabmn. 3.2.1. bonee netanpHOe omMcaHue AaHO B MyHKTax 3.2.8 u
3.2.9.

Tabn. 3.2.1 PexomeHnyemble TpeOOBaHMUS.

S042- Jlyumie, gem 0,01 MK S/mi
CI- “ 0,01 mkr Cl/mn
NO3- “ 0,01 mxr N/mu
NHgt “ 0,01 mxr N/mut

MemOpaHHble (UIBTPBI JOJKHBI MPOBEPATHCS YEPE3 PEryJIipHbIE MPOMEXKYTKH BPEMEHU C
TeM, 4TOOBI yOenuThesi B oTcyTcTBUM npumeceit. HUJIY mocTostHHO HCTonb3yeT Te(hI0HOBbIe
(GUIABTPHI, ¥ 10 CUX TOP KaKue-IM00 MPUMECH He 0OHAPYKUBAJUCH.

OcHogHnasn npoyeoypa ovucmku

Ha puc. 3.2.3 moka3aHo yCTpOMCTBO, BBITIOJIHEHHOE U3 Te(I0HA, KOTOPOE MUCIOJIB3YETCs ISt
ounctkd (GuibTpoB. OmHcaHHAs HIDKE MPOILEAypa paccuMTaHa HAa OYHUCTKY IEJUTFOJIO3HBIX
¢unpTpoB Whatman-40 (W40). Coxepxxumoe 5-7 madek ¢unbtpoB W40 momemniaeTcsi B
KOHTEHHep A1 (pUIBTPOB MEXIY ABYMS MepPOpPHPOBAHHBIMU JUCKaMH. Uepe3 KOHTeWHep
npokavyuBaeTcs 20 TUTPOB OUMINAIOIIETO pacTBopa. [locie ouncTku GUIBTPHI TPOMBIBAIOTCS
20-10 TUTpamMu AEMOHU3UPOBAHHOU BOJIBI.

[Tocie MPOMBIBKH 3a)KUMBI ¢ 000OMX KOHIIOB KOHTEHHEpa CTATUBAIOTCS C TEM, YTOOBI BBIXKATh
KaK MOXKHO OOJbIIe BOIBI W3 (HIBTPOB. 3aTeM 3apspkaceTcs OJIOK IMOCIIeOBATEIBHBIX
(GWIBTPOB — ad3pO30JIbHBINA (PHUIBTP, MPOMHUTAHHBIN IIEIOYBE0 M, HAKOHEI, MPOMUTAHHBIN
KHACJIOTHBIM 1orjiotureiieM. OH MmoACOCANHACTCA K BXOJHOMY OTBECPCTUIO KOHTeﬁHepa, a
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BBIXOJIHOE OTBEpPCTHE - K BaKyyMHOMY Hacocy. [Ipokauka O4YMIIEHHOrO BO31yXa uepe3
o *
KOHTEHHEep yJayseT OCTaTOUHbIe KOJIMYECTBA BOIbI U3 OUHMILAEMbIX (DUIBTPOB.

Pump Cleaning

A solution
~80 mm
~70 mm
p— h 4
A
~190 mm
| 1™
[ FS
¢ >
:-47 mmlI
| | .o“‘.'.' Perforated disc
| | L ®
| l‘ o0
I LT
I | \
I | Filter container with
: 1 a column of ~700
| .

| | / Whatman filters
!
|

: v

~50 mm
L{—b Sink
Puc.3.2.3.  YcTpoiicTBO It OYNCTKH (PUIBTPOB.
1 — ounmmaronyii pacTBop; 4 — xoHTeMHep 11 GUIBTPOB, BMELIAIOIININ TAYKy U3
2 — Hacoc; npumepHo 700 punpTpoB Whatman;
3 — nephopUpOBaAHHBIN IUCK; 5 — CTOK.

*
ITo muennro cnenmanuctoB KXI] ounctka GmiIbTpoB — BeCbMa TPyIOEMKas U HE TApaHTUPYIOIIAs ycexa
oneparys. Jlydie KynuTh HaIe)KHbIE, H3HAYAIBHO YUCThIE QUIBTPBI (IPUM. Ped. PYCCKO20 nepesooq).
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Ha xoHeuHOM 3Tare KOHTEHHEp, KOTOPBIN OJIKEH OBITh COEMHEH C BAKYYMHBIM HacCOCOM U
0JIOKOM TIOCIIeTOBATENbHBIX (UIbTPOB, HarpeBaetcs 10 100°C u BeIIepKUBATHCS MIPU TAKOMN
TeMIepaType B TEUYEHHE HOYM IpH pabOTarolmieM BaKyyMHOM HAacoce Ui TOTrO, YTOObI
yAanuTh MocienHue cieasl Boabl. [locne oxnaxaeHus ounieHHble (QUIbTPbI TOJKHBI OBITH
MIOMEIICHBl B IUIOTHO 3aKpBIBAIOIIUICS IUIACTUKOBBIN IMakKeT, a caM MakeT JOJDKEH ObITh
MOMeEILEH B AKCUKATOpP. OUIBTPHI BHYTPH MAKETa HE TOJKHBI OBITH CKPYUYEHHBIMH, a JTOJIKHBI
0CTaBaThCs MJIOCKMMHU KaK B Ha4uaJIbHOM cocTosiHUH. [lepen moMerienuemM GuiIbTpoB B MaKeT,
OH JIOJDKEH OBITh IMPOMapKUpPOBaH C yKa3aHHWEM JaThl OYMCTKHA W OUYHMIIAIONIETO peareHTa.
[Tpu pabote ¢ punbTpamMu 0053aTENLHO UCTIOIB30BAHUE MMUHIETA U OJHOPA30BBIX IIEPUATOK.

[Tocne ouYMCTKM HYXHO CIydalHBIM 00pa3oM BbIOpaTh S5 GUIBTPOB M OMNPEICITUTH
COJICpKaHUE B HUX KaTUOHOB ¥ aHHOHOB I10 NPOLEAYpe, ONIMCAaHHON B JaHHOM PyKOBOACTBE.
3Ha4YCHUsI COJNIEPYKAHMS JOJDKHBI OBITh BHECCHBI B JIAOOpaTOpHBINA KypHai. Ha sTukerke
IUTACTUKOBOTO TakeTa ¢ (MIbTpaMy JOJDKHA OBITH MPOCTaBJIEHA Jara TaKOW MPOBEPKU U
yKa3aHO, YTO KOHIICHTPAIMW HAaXOIATCS HWKE Mpeesia JeTCKTHPOBAHUS aHATUTHYECKUM
060py,[[0BaHI/IeM. Ecmu xots 6]:1 OlHa KOHICHTpalHWd BbIIIC IMPCACIa ACTCKTUPOBAHNA, BCA
npoIieIypa OYUCTKU PHIBTPOB IOJKHA OBITh TOBTOPEHA.

Ouucmka punempoe nepeod nponumxoit KOH

BrimonHsieTcst onucaHHast BhILIE MPOLeypa OUUCTKH (puiabTpoB. st Toro, uToOb M30ekKaTh
Ype3MEepHBIX OJaHKOBBIX 3HaueHUH, GunbTpel Whatman 40, nmpenHazHAaYCHHBIC JIsI KUCITBIX
ra3oB, MoryT ObITb mpombIThl 20 mutpamu pactBopa 0,1 M K,CO; (14 r K,CO; Ha nutp
pactBopa). [locae ouncTku GUIABTPBI TOMKHBI OBITH MPOMBITHI 20-10 TUTpamMu Boabl. Ecnu B
nabopaTopuy HMMEIOTCS TOBBIIeHHBIE KoHIeHTpamnu SO,, HNO; wmum NH;, ¢uabTpsr
JOJDKHBI CYIIUTBCS B CyXOM OOKCe ¢ IoJjaueif YucToro Bo3ayxa.

Ouucmka punvmpos neped nPOnRUMKOIU TUMOHHOU WU WLABE1€601 KUCTIOMAMU
[Ipouenaypa OYMCTKH Takas k€, KaK OMucaHO Bblle. OUIBTPHI JODKHBI ounmiatbest 20-10
mutpamu pactBopa 0,1 M numMoHHO# KUCIOTH (25 T AuruApaTa TUMOHHON KUCIOTHI Ha 1
JIUTP pacTBoOpa), €CI B AaJIbHEHIIEM UMEHHO JIMMOHHAs KUCI0Ta Oy1eT UCTIOIb30BaThCS 1JIs
nponuTkd. B chmyudae miaBeneBod KHUCIOTHI Hcmoib3dyeTcs 20 mutpoB pactBopa 0,1 M
maBeyaeBoi KUcHoThl (13 r muruaparta IaBesneBOM KHCIOTHI Ha JUTP pacTBopa). [locne
OUYUCTKU (UIBTPHI MPOMBbIBatOTCA 20-10 TUTPAMU BOJIBI.

3.2.8 [ponurka ¢puasTpos

Obuwan npoyedypa 011 NPORUMBLEAIOUUX PACHEOPOE

PacTBOp, mpenHa3HAYCHHBIM [UIS TMPONUTHIBAHHSA, JOJDKEH OBITh TPUTOTOBICH B JCHD
MPOMUTHIBAHUS HOBOW cepun ¢uiabTpoB. [lepen mpomuThiBaHHEeM IOKHA OBITH MPOBEPEHA
gyrctoTa pactsopa. s storo 300 MKII UMIIPETHUPYIOMIETO pacTBopa mobdasisercs k 10 mu
HKCTPAKIIMOHHOTO PacTBOpa, U mpoba aHanu3upyetcs. J(oMKHBI coOmonaTeesi TpeOoBaHUS
tabs. 3.2.1 (uaM KOHLEHTpalUUs JODKHA OBITh HIDKE Ipejiena JEeTEeKTUPOBAHUS ammapaTyphl,
ykazaHHoro B Ta0ia. 3.2.1). PekomeHayeTcss MCHONB30BaTh XMUMHKAThI, YKa3aHHbIE B TaOI.
3.2.2.

[TomyuenHble 3HaYCHUST KOHIIEHTPAIUH JOKHBI OBITh 3aHECEHBI B JIA0OPATOPHBIN Ky pHAJL.
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Tabn. 3.2.2 Cnenudukanus XMMHKaTOB, UCIIOJIb3YEMBIX JJIsl IPOIUTKH.

Pearent KauectBO dopmyaa

[I{aBeneBas KUcCI0Ta Mepk, uyna (Merck p.a. 495) unu Jluruapar maseneBoi
COOTBETCTBYIOLIUN KHCJIOTHI

JlumoHHas kuciora Mepk, una (Merck p.a. 244) wn Monoruapar TMMOHHOM
COOTBETCTBYIOIIUN KHCJIOTHI

I'uapokeun kanus Mepk, una (Merck p.a. 5033) KOH

Bo3MO0XHOCTB 3arpsi3HEHHsI OCOOCHHO BEJMKA IS aMMHUaKa, MMOCKOJIBKY €ro KOHIIEHTPALHUs B
BO3/yX€ J1a00OpaTopuu MOXKET COCTaBisATh 1-5 MKr N /M3. DTO 03Ha4aeT, YTO KOHTPOJIb
NPOMUTHIBAIOIIETO PAacTBOpa OCOOEGHHO BaxkeH. lcmosb3yemble Uil  TPONUTHIBAHUS
XMMUKAThl JOJDKHBI XPAHUTHCS OTAEIBHO OT JIPYTrHX Ja0OpaTOpHBIX XWMHUKATOB. BaxkHo,
YTOOBI CKIISIHKY C JINMOHHOH WJIH IIAaBEJIEBOM KMCIOTON XPaHMINCh BMECTE C TPOITUTAHHBIMH
¢GmIbTpaMu B 3KCHKATOpE.

Ilpouedypa nponumku punompos

Mosxer ObITh HCHONB30BaHa cienyiomias mnpoueaypa. QOUIbTpbl MOMEMIAIOTCS Ha
TUTACTUKOBYIO TOJIOKKY, MOCJIE Yero MPOMUTHIBAIOIINI PacTBOP HAKaNbIBaeTCA HAa (UIBTP
(Tabu. 3.2.3).* OuIBTPHI MOTYT OBITH BBICYIICHBI HA BO3yX€, JIJISI 3TOTO OOBIYHO JOCTATOYHO
30 munyT. Korma uiabTphl BBICYIICHBI, OHU JOJDKHBI OBITh TOMEIICHBI B IUIACTUKOBBIE
MakeThl U repMeTH3upoBaHbl. [lakeTbl TOMKHBI OBITH MPOMApKUPOBAHBI C YKa3aHUEM THUIIA
(UIBTPOB U JaTHhI.

[Tpu pabote ¢ punbTpamMu 0053aTENLHO UCTIOIB30BAHUE MMUHIETA U OJHOPA30BBIX IIEPUATOK.

Tabn. 3.2.3  IIponutsiBaHKe GUIBTPOB U PEKOMEHyeMble TPEOOBAaHHS K YUCTOTE MOCTE
HPOTTUTKH

IIpomureiBarommii | Ilpurorosienne O0bem | TpeOoBaHMsA K YHCTOTE
pacTBop

Hlenounoii pmietp: | 5,6 r KOH, 10 Mn CI- <0,01 mr Cl/n NO3~ <0,01
1,0 M KOH / 10% riuuepuHa, metaion | 300 Mk 7.

rIMIeprH B MeTanoue | 10 100 M 00bema mr N/ SO4-7 <0,01 mr S/

Kucnotusiit punetp: | 3,0 r maBenesBoi
0,33 M maBeneBas K-TbI, MeTanou 10 100 | 300 M | NH 47 <0,01 mr N/n
KHCJIOTA M1 00beMa

503071 2,1 r TMMOHHOM K-THI,
0,1 M numoHHas MetaHoa 10 100 ma 300 Mkt | NH 4T <0,01 Mr N/n
KHUCJIOTa o0BeMa

Konmpons nponumannsix Qunbmpos

[Tocne BbICymmMBaHUS CIy4ailHBIM 00pa3oM oTOHMpaercs 5 (WIBTPOB M aHAIU3UPYETCS B
COOTBETCTBUM C JaHHbIM PykoBojacTBoM. TpeOoBaHMS K KOHLEHTPALMSAM HIAEHTHYHBI
nepeyucieHHbiM B Tabn. 3.2.3. Eciau TpeOoBaHUST HE YJIOBIETBOPSIOTCS, BCE (PHIBTPHI
NPONMUTAHHON MApPTHU JOJKHBI ObITH BHIOPOIIEHBI M IOATOTOBJIEHA HOBas maptus. Ecnu
TpeOOBaHUS BBIMOJIHAIOTCS, TJIACTUKOBBIE AKEThl JOKHBI OBITh MOJNUCAHbl U IPOCTaBJICHA
JaTa.

*
HaxkansiBanue cieqyer mpoBOAUTE TAKUM 00pa3oM, YTOOBI BCA IUIOIIAAb (GUiIbTpa ObLIa CMOYEHA
MPONHUTHIBAIOIIAM PACTBOPOM MaKCHMAIIEHO PABHOMEPHO (1pum. ped. pyccKkozo nepesooq)
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3Ha4yeHUs1 KOHLIEHTPALUi TOJHKHBI OBITh 3aHECEHBI B JTA0OPATOPHBIN Ky pHAI.

Xpanenue nponumannvix puibmpos

[TakeTsl ¢ MPOMUTAHHBIMU (UIBTPAMHU JIOJDKHBI XPAHUTHCS B HKCHUKATOPAX — INEIOYHBIC B
OJIHOM, KHCJIOTHBIE B JApPYroM. DKCHKAaTop ¢ ¢uibTpamu, nponutaHHeiMd KOH, nomxHsel
umeTs Ha aHe HemHoro KOH, a skcukaropbl ¢ KHUCIOTHBIMM (WIBTpAaMH — HEMHOIO
JUMOHHOM KUCIOTHI.

HpOHI/ITaHHBIe (I)I/IJ'IBTpH HC JOJIZKHBI XpPaHUTbCA boinee 3 MECALICB 10 UCIIOJIBb30BaHHA.

3amemku omuocumenvro oeiicmeuii no odecneuenulo Kaiecmea
e [lpu pabote ¢ puIbTpaMu BCETAa UCTIONB3YIOTCS ITMHLETHI H OJIHOPA30BbIE MIEPUATKH.

o [lemmtono3Hpie QWIBTPHI JOKHBI TEpel HCIOIb30BAaHUEM OYHINATHCS (€CIU  3TO
HE00X0IUMO).

e [locne kakmoll OYMCTKM ¥ TIpollecca BBICYIIMBAHUA S5  (QHIBTPOB  JOJIKHBI
AHAJIU3UPOBATHCA HaA TJIABHBIC HMOHBI WM BCC KOHICHTpALUH JOJIKHBI 663yKOCHI/ITeJIBHO
COOTBETCTBOBATh TPEOOBAHUSIM.

° HpOHI/ITBIBaIOH_II/Iﬁ pacTBOp HOJIZKCH OBITH MCIIOJIL30BaH B ACHBb €ro NpUroTOBJICHHA.

° HpOHI/ITBIBaI-OH_II/II‘/JI pacTBOp HAOJIKCH OBITE NIpoaHaJIM3UPOBAH Ha TJIABHBIC HWOHBI, U BCC
KOHICHTPpAUU JOJIZKHBI CTPOTr0 COOTBETCTBOBATH Tpe6OBaHI/I$IM.

e [IponuTaHHble PUIBTPHI JOJKHBI XPAHUTHCS B IUIOTHO 3aKPBITHIX, MPOMAPKUPOBAHHBIX U
JaTUPOBAHHBIX IUIACTUKOBBIX MAKeTaX, KOTOPbIE TOJDKHBI ObITh MOMEIIEHbI B SKCUKATOP
BMECTE C IPONUTHIBAIOLIUM PEArCHTOM.

e DKCHKATOp JIOJDKEH COJepaTh Ha JHE MPOMUTHIBAIOIIMNA peareHT B TBEPJOM COCTOSHUHU.
[I]aBeneBast KUCIOTa MOXKET OBITH 3aMEHEHA JTMMOHHOM.

e Jlocne mnponUTHIBAaHMS M BBICYIIMBAaHUA S5 (UIBTPOB W3 MAPTHM JOJDKHBI OBITH
MIPOAHAIM3UPOBAHBI HA IJIaBHBIE MOHBI, U BCE 3HAYEHHUs KOHLIEHTpPALUN JOJKHBI CTPOTO
COOTBETCTBOBATH TPEOOBAHHSIM.

e [IponuraHHble PUIBTPHI JOIDKHBI XPAaHUTHCS HE Oosiee 3 MecsIIeB.

e Bce maru no obecrneyeHno KayecTBa U COOTBETCTBYIOLINE PE3yIbTAaThl IPOBEPOK JOKHBI
OTMeYaThCs B Ja0OPAaTOPHOM JKypHAJIE.

3.2.9 JKcTparupoBanue u3 GuiIbLTPoOB

DTOT MyHKT TOCBSIICH MPOLEAYpaM »SKCTPAaKIWU TJIABHBIX HWOHOB, OTOOpaHHBIX Ha
NpONHUTaHHBIE (PUIBTPHI U HA MEPBbIA a’p030bHBIN GuiabTp. [laHHbIE Mpoleayphl Ja0TCs B
MIPEATNOI0KEHHUH, YTO BCE TPOIEAYPHI O TponuTKe (pazaen 3.2.8) cTporo coOI01aluCh.

Ilpuzomoenenue IKCMpPAKYUOHHBIX PACMEOPOE

Korzna mponenypa nponuTbIBaHUS BBINOJIHEHA B COOTBETCTBMM C pazjenoM 3.2.8, HyXHO
UCIIOJIb30BaTh 3KCTPAKI[MOHHBIE PACTBOPBI, COCTAB M KOJIMYECTBA KOTOPBIX MPEICTABIICHBI B
Tab1. 3.2.4. DKCIIOHUPOBAHHBIE MTPONUTAHHBIE (DMIBTPHI TOMEIIAIOTCS BHYTPh NPOOUPKH HITH
JIPYTOil TOIXOMANIEH €MKOCTH M JTOOABIISIETCS AKCTPAKIMOHHBIN pacTBop. JIJIs MIEeI09HOTO
¢GuIbTpa UCMONIB3YyEeTCsI PAaCTBOP MEPEKUCH BOAOPOJAA C TEM, YTOOBI OKUCIUTH OCTATOUHBIC
KOJIM4ecTBa CyyibduTa 10 cyibdara. TpeOoBaHUs K Ka4eCTBY peareHTOB OBLIM MPEICTaBICHbI
B Ta0. 3.2.1, a cnenuuKanis XUMUKATOB HCIIOJIB3YyEMbIX MIPU IKCTPAKIIUK — B Tabi. 3.2.5.
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Tabn. 3.2.4. IlpuroroBiieHUE U KOJINYECTBA SKCTPAKIIMOHHBIX PACTBOPOB I MPONUTAHHBIX
(GunbTPOB.

®uabTp/pacTBop IIpurorosienue KosmmuecTBo 3KkCcTpaK-
JKCTPAKIIMOHHOI0 PACTBOPAa LHMOHHOI'0 PACTBOpa

[lenouHoii GunbTp - 10 M1 30% H202 B 1000 M 10,0 M

0,3% H202 JIEMOHM3UPOBAHHOMN BOJIBI

Kucnotusiii punstp — 10 ma 1,0 M HNO3 B 1000 M 10,0 mn

0,01 M HNO3 JIEMOHU3UPOBAHHOU BOJIbI

Tabn. 3.2.5. Cneuundukanus XuMHUKaTOB UCIOJIb3YEMbIX ITPH IKCTPAKLIUU

PearenTt KauyecTBO Dopmysia

[Tepexuch Bomopoaa Mepk, uyna (Merck p.a. perhydrol) umun | H2O2
COOTBETCTBYIOIIETO Ka4eCTBa

A30THas KucjaoTa Mepk, una (Merck p.a.) unu HNO3
COOTBETCTBYIOIIETO Ka4eCcTBa

Bona JlernoHu3upoBaHHas BOJA WU
COOTBETCTBYIOIIETO Ka4eCTBa

[Tocne mpUrOTOBICHUS U KAXKIBIM JEHBb mepes ucrnoiab3oBanreM 10,0 M1 3KCTPaKIMOHHOTO
pacTBopa IOJKHO OBITh MPOAHATU3UPOBAHO HA TJIaBHBIE HOHBL. VI3MepeHHbIe KOHIIEHTPALUU
JOJKHBI  COOTBETCTBOBATh TpeOoBaHmsM Tabn. 3.2.1 wim OBITh HWXKE Tperela
netektupoBanus. OOBEM SKCTPAKIIMOHHOTO pacTBOpa JOJDKEH ObITh TOYHBIM. Cremyer
WCIIOJIB30BaTh MPEIU3UOHHYI0 nurneTky Ha 10 mu. M3BecTHO, YTO TOYHOCTH THIIETOK CO
BPEMEHEM MEHSETCS, CJIEOBATENbHO, €€ HEOOXOAMMO TMPOBEPSATh uepe3 peryispHbIe
WHTEpBaJIbl BpeMEHH ImyTeM B3BemrBanus 10,0 M1 SKCTPaKIIMOHHOTO PacTBOpA.

Pe3yabpTaThl KOHTPOJIBHBIX aHAIM30B 3KCTPAKIIMOHHOTO pacTBOpa M KOHTPOJIb 00beMa
MUMETKU JOJDKHBI (PUKCUPOBATHCA B J1a0OPATOPHOM XKypHAJe.

Ilpouedypa sxkcmpakyuu 0131 RPORUMAHHBLIX PUALMPOE

[TponuTanHbIe MEUTIONO3HBIE (GUIBTPBI TPEOYIOT THIATEIBHON 00pabOTKH, YTOOBI B PacTBOP
HE TIOMAaJaiy BOJIOKHA, KOTOPbIE MOTYT BBI3BaTh MPOOIEMBI ¢ aHANMU30M. DUIBTPHI JOHKHBI
OBITh IPOIKCTPArUPOBAHBI B TOT XK€ J€Hb, KAK OHM M3BJICUEHBI U3 OJIOKa MOCIIEI0BATEIbHBIX
¢unbTpoB. OHM MOTYT OBITH HMOMEIIEHBI HEMOCPEACTBEHHO B IMOJIUCTUPOJIOBHIE KIOBETHI,
npucnocoOeHHbIe s aBTocaMIuiepa. KioBeTbl M MpoOMPKU MPU SKCTPAKLUU JOJKHBI
OBITH 3aKPBITHI TTpoOKamu. [l paboThl ¢ humbTpaMu 00s13aTeIBHBI OJTHOPA30BBIC TIEPUYATKH H
nuHIeTsl. [IpoOupku 10 aHaMU3a JOJKHBI XPAHUTHCS B XOJIOAMIbHHKE.

@uUIBTPBI 3KCTPArUPYIOTCS AKCTparupyroummM pactBopoM odobemom 10,0 mur. Illratus ¢
3aKpBITBIMU IPOOUPKAMM HY’KHO HE MEHEe JAECATH pa3 pyKaMu IEpEBEPHYTh «BBEPX HOTaMm»
Ui o0ecrieuyeHHsl MOJIHOW AKCTPAKUMU M TOMOTEHHOCTH pacTBopa. HeoOXoaumo ocTaBUTH
pacTBOp Ha HECKOJIBKO 4acOB, YTOOBI Mepe]l aHAJIN30M BOJIOKHA (PHIIBTPA OCEIIH U3 PacTBOpA.
Ecnu ananu3 OyJeT BBIMOJNHATHCS Ha CIEAYIOIMIMNA JE€Hb WU T03XKe, MPOOUPKH JOJKHBI
XPaHUTHCS B XOJIOAUIBHUKE.

B Tom pactBope, r/ie Hax0IUTCS KUCIOTHBIA (PUIBTP, MOTYT 0Opa30BBIBATHCS Ia3bl B TEUCHUE
OKCTPAKUUU WM Tocie Hee. PekomeHmyercss BblepkaTh NPOOUMPKH C pacTBOpamMH B
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1abopaTopuy HECKOJBKO YacoB, a 3aT€M OTKPBITh NMPOOUPKU U J1aTh BO3MOXHOCTH razam
BBIMTH J10 TOTO KaK MPOOUPKHU OyIyT MOCTaBJIEHBI B XOIOAUIbHHUK.

Ixcmpaxyus ¢ apo3onvHozo punvmpa

Jnist obecriedueHus] OTHON AKCTPAKIUU TE(PIIOHOBBIE a3pO30JIbHBIE (PUIBTPHI TOJKHBI OBITH
o0paboTaHbl B yIbTpa3ByKoBoi Oane. DUIBTPHI MOMEMIAIOTCA B MPOOUPKHU, U J00aBIsSETCS
10,0 mu nenonn3supoBanHOU Bogbl. LITaTuB ¢ MpoOHpKaMu MOMEIAETCS B YIbTPA3BYKOBYIO
6aH10, 1 GUIBTPHEI 0OpadaTbiBatoTcs 30 MUH.

Ilpeosapumenvhnasn 06padomka KuciomHozo IKCHPAKma nepeo aHaiu3om

OKCTPaKThl KHCIOTHO-NPOTUTAHHBIX (WIBTPOB MOTYT OBITh CIHMIIKOM KHCIBIMH IS
HETIOCPEJCTBEHHOTO TPOBEJACHUS aHan3a HMHAO(MEHOJIBHBIM MeToaoM. [l mpoBeneHus
aHanm3a HeoOxoaumo moBeicuTh pH 1o ~12 ¢ momomipio Oydepa nmn KOH. Takas xe
nporenypa ¢ fodasnenueM Oydepa i KOH nomkHa ObITh BRITIOTHEHA MTPU MTPUTOTOBICHUN
JUIS 3TOT0 aHaJM3a KOHTPOJBHBIX MPOO C JIOMOJHUTEIBHO BEIEHHBIM H3BECTHBIM
KOJINYECTBOM TOTO WJIA MHOTO HOHA.

Ilpeosapumenvnan oopadbomka uwienounozo sxcmpaxma (KOH) nepeo ananuzom

I[JISI HCKOTOPLIX AHAJIUTUYCCKUX MCTOHNOB, HAIIPUMCP, IJId CHCKTpO(l)OTOMeTpI/I‘-ICCKOI‘O
Merona I'pucca (pazmensl 4.3 u 4.11.3) skcTpakT MmEIOYHOTO (UIBTPA UMEET CIUIIKOM
BBICOKOC€ 3HA4YCHUC pH IJid OpsAMOro IMmpoBCACHHA aHaJIn3a. B »tom ClIyd4ac B pacTBOp B
npobupke pobaBnsercs 10 Mr BiIaXHOWM KAaTHOHHOW CMOJIBI, M COIEPKUMOE TIIATEIHLHO
nepememuBaercs. Yepes 30 mMuH mpoBepsieTcss BenuunHa pH myTem HaHeceHUs Kariiu
pacTBopa Ha JaKMycOBYIO Oymary. PacTBop A0KeH ObITh HENTpaIbHBIM MIIH CIETKA KHCIIBIM.

OcTaTok HOHHO-OOMEHHOTO MaTepHuaa (CMOJIbI) TTOJIHOCTHIO YAASIETCS B TSUCHUE aHAJIN3a,
Korza mpo0a MpoIycKaeTcs: Yepe3 HOHHO-OOMEHHYIO KOJIOHKY.

3amemku omuocumenvro oeiicmeuii no odecneuenuio Kaiecmea
e [lpu pabote ¢ puIbTpaMu BCETAA UCTIONB3YIOTCS ITMHLETHI U OJIHOPA30BbIE MIEPUATKU.

e [locne mpUTOTOBICHUS U €XKEIHEBHO Mepen ucmoiab3oBanueM 10,0 M S3KCTPaKIIMOHHOTO
pacTBOpa JOJDKHBI aHAIN3UPOBATHCS HA TJIABHBIC MOHBI, M BCE KOHICHTPAIMH JOJDKHBI
CTPOTO COOTBETCTBOBATH TPEOOBAHUSIM.

e O0OBEM OKCTPaKIMOHHOTO pacTBOpa, OTMepseMblii muneTkor Ha 10,0 wur, moimkeH
PETYJISIPHO KOHTPOJIUPOBATHCS MyTEM B3BEIIMBAHUS KUAKOCTH.

e OuIbTPHl JOIKHBI IKCTPArupoBaThCsl B TOT K€ JAEHb IIOCIE H3BICUCHHs U3 OJ0Ka
GUIBTPOB.

e [locre OKCTPAKIUMHU U OO0 aHaJIn3a paCTBOPBI JOJIXKHBI XPAHUTHCSA B XOJIOAUJIBHUKE, JAXKE
€CJIM aHaJIn3 6yz[eT BBITIOJTHEH B TOT K€ ACHb.

3.2.10 Pacuer pe3yabTaToB

3HaueHus1 KOHUEHTpPAlUi CyMMBbl HUTPATOB A30THOW KHUCIIOTBI U HUTPATOB B a’poO30JiX B
pasMepHOCTH MKr N/M3 MOTyT OBITh TOJYYEHBI CIOXEHHEM KOJIMYeCTBa HHUTPATOB B
HKCTPAKTE a3pO30JIbHOTO (PMIIBTPA U B 3KCTPAKTE LIETOYHOro GpuiibTpa. Eciu npuHsaTh, 4TO

a; O3HAYaeT KOHIICHTPAIMIO HUTPATOB B AKCTPAKTE a3p030bHOr0 prmbTpa (Mr N/m),
Vi O03HadaeT 00bEeM IKCTPAKTA adPO30JbHOTO (GUILTpa (M),
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a, O3HAYaeT KOHLEHTPALUIO HUTPATOB B SKCTPAKTE MPONMUTAHHOTO GuiabTpa (Mr N/i),

V, O3Ha4yaeT 00beM IKCTpaKTa MPOMUTAHHOTO (HUiIbTpa (M),

Vi, O3HauYaeT 00BEM BO3IyXa, MPOLIEAMIEro Jepe3 60K GUIbTpoB (M), PACCUNTAHHEIN Ha
20°C 1 OTKOPPEKTUPOBAHHBIN C YYETOM BBICOTHI CTAHIIUH HaJ YPOBHEM MOpS,

TO CyMMapHas KOHLEHTpaluss HUTpaToB (MKr N/m3) ompenensercss Cileayromum
BBIPAKECHUEM:

C:al-v1+a2 ‘v,
VL

KoHneHTpanus cyMMbl aMMuaka U aMMOHHUN-WOHA B a’po30isx (Mrk N/m3) ompenensieTcs
CIIOECHHEM COJICP)KaHUS aMMOHHI-UOHA B SKCTPAKTE adpPO30JIbHOT0 (GUIBTPA U B IKCTPAKTE

KHucIoTHOTO QuiibTpa. OHa paccuuThiBaeTcs 1o popmysie, mogoOHOMN At CyMMbI HUTPATOB.

KoHneHnTpanus quokcuaa cepbl B Bo3ayxe (MK S/m3) onpenensieTcs BeIpakKeHHEM:

rie:

a - KOHIICHTpAalHUs Cephl B MI/JI, ONpeieTIeHHas 10 KaTuOpOBOYHON KPUBOHA,

v; - 00BEM KUAKOCTH, coAepxKalleil HOHbI cynbdaToB, Hanpumep 10 M1, eciin UCTIoNb3yeTCs
JU1s1 SKCTparupoBanus 10 mu,

v, - 06BEM BO3LyXa, IPOLISAIIEro depe3 60K GpuabTpoB (M), paccuntanubii Ha 20°C 1
OTKOPPEKTHUPOBAHHBIN C Y4ETOM BBICOTHI CTAHIIUH HaJ YPOBHEM MOPSI.

3.2.11 Ooecneyenue KauyecTBa

Oébpawenue c punompamu u 610Kamu ROC1E008AMENbHBIX PUTLMPOE 6 NadOpamopuu

e [Ipu pabote ¢ punpTpaMu Bceraa UCHONB3YIOTCS MUHIIETH M OJHOPA30BbIC NIEPUATKY;

o [IporuTanHble QUIBTPHI JOJKHBI XPAHUTHCS B BO3TYXOHEIIPOHUIIACMBIX ITaKEeTaX;

e Bo03ayXOHENpOHUIIAEMbIE  KPBIIIKKA  JOJDKHBI  3aKphiBaTh  00a  KOHIA  OJIOKOB
MOCJIeI0OBATEIbHBIX (PHIIBTPOB, KaK TOJIBKO OJIOK cOOpaH;

e Pe3p00BbIe coeMHEHHs OJIOKOB JIOJDKHBI OBITh 3aTSHYTBHI C ONPEICICHHBIM KPYTSIIMM
MOMEHTOM BO M30€KaHUe MPOTEUEK BO3AyXa MOCiIe COOPKH;

e Kaxnmyrwo BTOpyIO Hememo OauH OJIOK (UIBTPOB, BBIOPAHHBIA CIyYalHBIM 00pa3oMm,
JIOJDKEH OBITh TIPOBEPEH HA IPOTEUKY;

e Kaxplii 010K 10JKEeH ObITh IPOMApPKUPOBaH B JTJAOOPATOPHH C yKa3aHHEM KOJa CTaHIIUU
MOHHTOPHHTA;

e DKCIIOHUPOBaHHBIC OJIOKHM (DUIBTPOB JIOJDKHBI  pa3OUpaThCs HUCKIIOYWTEIHLHO B
naboparopun, a QWIBTPHl JODKHBI OBITh TOMEIICHBI B BO3JAYXOHEMPOHUIAEMbIC
TUTACTUKOBBIE TAKETBl W XPaHUTCS JO TOCIEOyImeldl XUMUYecKoil 00padoTKH B
XOJIOAUIIbHHKE.

Oopawenue ¢ hunompamu u 6J10KaMu ROC1€006AMENLHBIX PUNLMPOB HA CMAHUUAX

MOHUMOPUH2A

e Oopamienue ¢ GpUIBTPAMU BO3MOKHO HCKIIIOUUTENBHO B JIa0OpATOPUH;

o Kaxaplit 6110k PUIBTPOB OKEH OBITH OTMAPKUPOBAH OMEPATOPOM CTAHIIMH C YKa3aHUEM
BpEMEHH Hadana mpoOooTOopa (IeHb-uac-MHHYTA) Tepe]] MOJICOCIMHEHHUEM OJIoka K
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PoOOOTOOPHON JTHHWHM M C yKa3aHHEM KOHIIA MPo000TOOpa, KaK TOJNBKO OJOK CHAT C
JUHUH TPo000TOOPa MOCIIE SKCIIOHUPOBAHUS,;

e [lpu cmeHe 0J0KOB (PUIBTPOB KOHIEBBIE 3ariIyIIKH, CHATHIE C HOBOrO OoKa (pUiIbTPOB,
JIOJDKHBI OBITH YCTAHOBIICHBI HA SKCIIOHUPOBAHHBIN OJIOK;

e Ha crammmm Onoku QUIABTPOB [ODKHBI XPAHUTHCS B IUIACTHKOBBIX MEIIKaxXx B
XOJIOAUIIbHHKE.

Oocnyscusanue u KarudposKa noieeozo 000pyooeanus

e OOcmy)XMBaHHE BBITIOJTHSICTCS B  COOTBETCTBUU C  INHUCHBMEHHOW  WHCTPYKIIHEH,
MOJATOTOBJICHHOM JJIsl KaX/10r0 mpubopa;

o KanuOpoBKy U3MEPHUTENHHBIX TIPUOOPOB MPOBOJATCS KAK MUHUMYM €5KET'OTHO.

Iloneevie d1ankoevie npoodvl

e B kayecTBe 10jeBOM OJaHKOBOM MPOOBI JOMKEH CIY>KUTh OAMH T'OTOBBIM K paboTe O10K
(GWIBTPOB, KOTOPBIN SABJISETCS YACTHIO €KEHESIbHON MapTHH OJIOKOB (pUITHTPOB;

e [loneBble OylaHKOBBIE TIPOOBI JOJDKHBI OBITH TPOAHATM3UPOBAHBI KaK OOBIYHBIC
HKCHOHUPOBAHHbIE NMPOOBI AT KOHTPOJISI pabOThl U3MEPUTEIBHON CHCTEMBI, a TaKkKe JUIs
MIOJTYYeHHS HCXOJHON WH(POPMAIUU [T TIOCIEAYIONICH OIEHKH Tpeeria eTeKTUPOBAHMS
U3MEPUTEIIBHON CUCTEMBI.

Xumuueckue ananusol

o [lepen nHawgamom o0OpaboTku cepuu Tpod (HEe Oosbmie 50 mMTYK) W mociae oOpabOTKu
JOJDKHA OBITH BBIMOJHEHA KAIMOPOBKA, CaMO€ IMO3/IHEe — B KOHIIE TeKymiero mHs. s
M3MEHEHHOI cepuH Mpo0 MOJKHBI UCHOJIB30BAaTHCS B JANbHEHUIIEM CpeIHHE 3HAYCHUS
KaJHOPOBOK 10 U TIOCIIE;

e 5% Bcex npoO AOHKHBI AETUTHCS TOIMO0JIaM, U Pe3yJIbTaT TOJKEH 1aBaTh KOJIMYECTBEHHYIO
OLICHKY aHAIUTUYECKON MPEIIM3UOHHOCTH;

e 5% Bcex mpoO JOKHBI UIMETh U3BECTHBIC M PEATHCTUYHbBIC KOHIICHTPALUHU; OHH JOJKHBI
aHAJIM3UPOBATHCS CpPeAy HOPMAJbHBIX MPOO A KOHTPOJs paboOThl aHATUTUYECKOM
CUCTEMBI;

e 5% Bcex mpoO JOMKHBI ObITh OJAHKOBBIMM I[pPOOaMH, HCIOJIb3YEMBIMH  JUIS
KOJIMUYECTBEHHOTO OMNpPEIEICHHS aHATUTUYECKOTO Tpe/iesia JeTeKTHPOBaHUS.

Ilepecvinka npood

e Heo0xoaumo, 4ToOBI TPAaHCTIOPTUPOBKA 3aHMMAJIa KAaK MOYKHO MEHBIIIC BPEMEHU;

e Bce marum mo OOECIEYCHHIO KAauyecTBa M PE3yJbTAaThl JIOJDKHBI PETHCTPHPOBATHCS B
1abopaTOpPHOM KypHAJIE.
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3.3 Ot0op npod HA TMOKCH]I a30TA

PyuHoi#1 MeTO/, OCHOBaHHBIN Ha MOTJIOMIEHUH JHOKCH/A a30Ta HMOPUCTBIM CTEKIO(GUIBTPOM,
NPONMHUTAaHHBIM HOJUIOM HaTpus, Obul pa3paboTan u omyoOnukoBaH B pabore (Ferm and
Sjodin, 1993). M3-3a mpuunH, KOTOphIE OyayT OIMMCaHBI HIDKE, B JIaHHOE PyKOBOJICTBO
BKJIIOYEH JIMIIb 3TOT METO/1 Ha MOUIEC HATPUSI.

bruio uMCHoOnb30BaHO HECKOJIBKO METOOOB (KaK PY4YHBIX, TaK H aBTOMATHYCCKUX
HENPEPBIBHBIX) UIsI M3MEPEHHUs TUOKCHAAa a30Ta B OKpyXkaromiem Bosayxe. s Bozayxa
ropoaoB XGMHHIOMHHHCHQHTHBIﬁ MCTOJA 3aMCHUJI PYYHBIC MCTO/JbI, OCHOBAHHBLIC Ha
noryomenny pactBopamu. OH npuHAT Kak craHgapTHeid meroq MOC (ISO, 1985a).
XeMuIrOMUHUCHEHTHBI MeTon 1 NO, ocHOBaH Ha BoccTaHOBiIeHMH 10 NO B
HarpeBacMoM KaTaJIUTUYCCKOM KOHBCPTOPEC W Ha PaCyYCTC KOHLCHTpAUWM KaK pPasHHUIIbI
Mexay (NO+NO,) u NO (curnman 06e3 koHBepropa). Jlyis paliOHOB C YHCTBIM BO3IYXOM
KOMMEpPUECKd JOCTyMHbIE MpUOOpBl, KakK TMpaBWiIo, HE O00IagaroT JIOCTaTOYHOMN
YyBCTBUTEIBHOCTBIO. Kpome TOro, Jpyrue BOCCTaHABIMBA€Mble COCIUHEHMSI a30Ta
(manpumep, HNO; u PAN) MoryT nmpucyTCTBOBaTh B BO3yX€ NMPH KOHIICHTPAIUAX, OJTU3KUX
K koHueHTpamusm NO,, 4To nemaer Meron HecnenupuuHbM. OJHAKO, MOHHTOPHI C
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CCIICKTUBHBIM (i)OTOJ'II/ITI/I'-IeCKI/IM KOHBCPTCPOM MOTYT HCIIOJIB30BaThCA, €ClIin nux
YYBCTBUTCIIbBHOCTb JOCTATOYHA.

bouta Takke HCHONb30BaHA B KOMMEPYECKOM  MOHHUTOPE  XEMIJIFOMHHUCLEHTHAs
xkuakodaznas peakius "NO,-TIOMUHOM» IS U3MEpPEeHHs] JAHOKCHUIA a30Ta TPU HU3KUX
koHneHTpanusax (Schiff et al., 1986). DToT MOHUTOpP TPOAEMOHCTPHPOBAT MPAKTUUIECKOE
orcytcTBUe noMex npu m3MepeHuu NO, (e.g. Gehrig and Baumann, 1993). Onnako, Oblio
obHapyxeHo Mmemaromiee BiusiHEE o30Ha (Kelly et al., 1990), a Hesterberg u Neftel (1993)
HAIITK, YTO METOJ HEe JIMHEEH MpH KOHIEHTpanusx Huxe 1 ppb, U, KpoMe TOro, UMEIOTCS
CHUCTEMaTHYECKHEe OMMOKM W3-3a BapHalMid [aBJICHUS Ha BXOAEC M TEMIEPaTYPHBIX
U3MEHEHUH B peakimoHHON kamepe. [IoCKONbKY 3TOT MOHUTOP HCIONB3YET KUAKO(Pa3HYIO
peaknuioo, OH TpeOyer Oojee  peryjaspHOro  OOCTY)KMBaHWSA, YeM  OOBIYHBIC
XEMHUJTIOMUHUCIIEHTHBIE TIPUOOPHI.

PyuyHoli MeTOn C mOrJonmieHWeM pacTBOPOM, OCHOBAHHBIM Ha IpsAMoM peakiuu I'pucca B
nporecce mpobootdopa (Meron 3anbTiiMaHa), ObUT TakkKe MPU3HAH B KAa4eCTBE CTaHIapTa
MOC (ISO, 1985b). DOrtor Merom 4YyBCTBUTENEH U 0Oojiee CEIEKTHBEH, YeM
XEMWJIIOMUHUCLIEHTHBI ~ METOJl, HO OKpallluBaHWE, KOTOPOE JOJDKHO  H3MEpSAThCS
CHeKTpo(OTOMETPUUECKH, Pa3BUBAETCS HEMOCPEACTBEHHO B Ipoliecce mpobootdopa. M3-3a
HECTaOMIBHOCTH, U3MEPEHHS JIOJKHBI BBIOIHATHCS HEMEJICHHO Mocie mpodooTdopa. IT1o
JIelaeT METOJ HENPUTOJIHBIM, €CJIM SKCIIOHUPOBAHHBIM MOTJIOTUTENBHBIN PacTBOp IOJKEH
NEepechlIaThCsl B XMMUYECKYIO J1a0opaTopuio Ha OOJBIIME PacCTOSIHUS, OCOOEHHO B TOM
cilydae, eciH B Mpoliecce TPAaHCIOPTHUPOBKU HEBO3MOXKHO KOHTPOJIMPOBATH TEMIIEPATypPHBIN
peXUM U Bo3zaelicTBUE cBeTa. [loseBble CpaBHEHMSI METOJOB MOKA3aJIM, YTO METO/ 3ajbTIaHa
HE TOUTCS IPU KOHLeHTpaumsix Hwke 1 Mxr N/ m® (EMEP, 1999).

bbun  Mcronb30BaHbl ApYyTHE MOTJIOTUTENbHBIE PAacTBOPBI, B KOTOPBIX JHOKCHJ a30Ta
noryomaercs W mnpespamjaercss B HuTpatel (EMEP, 1977). Otu meromsl 0ObIYHO
HEJOCTATOYHO YYBCTBUTENbHBI 1751 (DOHOBBIX palOHOB, a TakXKe XapaKTepH3yIOTCs
HECTAaOMIBHOCTBIO SKCIIOHWPOBAHHOTO IOTJIOTUTENIHLHOTO pPAcTBOpa B IEPHUOJ TEPECHUIKH
mpoObl, KOT/a TEeMIEpPaTypHBIM M CBETOBOM PEXHMBI HE KOHTPOJIUpPYHOTCsS. Kpome Toro,
OTMEYAETCs CYIIECTBEHHAs HEONPEIeIeHHOCTh A(PPEKTUBHOCTH MOTIJIOMIEHUS PACTBOPOM IIPHU
BapuaOeIbHOCTH  KOHLEHTpauuu. Vcrmonb3oBaHME — SKCHEPUMEHTAIBHO  OLCHEHHOMN
3¢ (HEeKTUBHOCTH TIOTJIONICHHS MPOJIEMOHCTPUPOBAJIO CBOIO HeanekBaTHOCTh (Féahnrich et al.,

1993).

3.3.1 OmnpeneseHne ITMOKCUIA A30TA € UCIOJIb30BAHUEM METOAA
NOIJIOIEHUS HOAUIOM

3.3.1.1 Bsenenune

Hanneni meron (Ferm and Sjodin, 1993) ocHOBaH Ha TOM K€ MpPHHIUIE, YTO U METO],
paspabotannbiii Pavlenko u Volberg (1979, 1991). Meroa pekoMeHAOBaH Jisl CTaHLIUN
EMEII ¢ Huszkumu KoHueHTpauusMu NO, M Juid Tex Ciay4yaeB, KOrja aHajau3 JOJDKEH
BBITIOJIHATHCS B J1a0OpaTOpUH, yIaJIeHHON OT MecTa mpoOooThopa.

3.3.1.2 IlpuHumun
Oxpys>karomuii BO3ayX co CKOpocThio okouto 0,5 11/MHUH mpocachIBaeTCs Yepe3 BXOJHOM KOXKyX

(mepeBepHyTasi BOPOHKA) U (PUIBTP U3 MOPUCTOTO CTEKJIA, MPOMUTAHHBIA HOIUAOM HATPHUS
(Nal) u runpokcumom Hatpust (NaOH). Jlmokcup a3ora moriomaercss Ha (GUiIbTpe, U UOIUT
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BoccraHaBimuBaeT NO, 1o uutpura (NO, ). I'mapokcun mnpeBpamiaercs B KapOOHAT B
mporecce mpodooTOopa Oiaromaps MOTJIOMEHUIO JHOKcHaa yriepona. OOpa3oBaHHBIA Ha
CTEKJIIHHOM  (QWIBTPE HHUTPHJ OJKCTparupyercs JAeHOHM3MpoBaHHOW Bonoil. Ilocne
HKCTPAKIMN KOHIIEHTpPALUsl HUTPUTA MOXKET OBbITh ompejaeseHa (POTOMETPUUECKH METOA0M
I'pucca, onucanubiM B pazaene 4.11.

MeTtoa MOXKeT ObITh WCIIONIB30BaH I U3MEPEHUS NUOKCUIA a30Ta Ha 24-4acOBOW OCHOBE B
OKpy’KarolieM Bo3ayxe B auana3one kKoHueHtpanuii 0,1-10 mxr NO,-N/M3 mpu ycioBuu
npokauku 0,7 M3 Bo3ayxa M mpu oOBeMe SKCTpakTa 4 Mil. DKCIOHMPOBAaHHBIE MPOOBI
CTaOWIIbHBI B TEUYEHUE HECKOJIbKUX HEJENb M MOTYT IepechliaTbcs B JaOOpaToOpuio JUis
XUMHUYECKOI0 aHaIH3a.

3.3.1.3 JD¢dexkTuBHOCTH NPO00OTOOPA M TOMEXH

D¢ bekTUBHOCTH 0TOOpa TP CKOPOCTH Mpokadku 0,5 JI/MHUH U OTHOCHUTEIHLHOM BIIAYKHOCTH
15% mnpeBbimaer 98%. C poctoM OTHOCHTENbHOH BiaxkHoctd 10 60% wu  Oonee
s dekTuBHOCTL 0TOOpa BhILIE 98%, Naxe eciu CKOPOCTh MPOKAUKH BO3pacTaeT 10 4 JI/MUH.

HccnenoBaHne BO3MOXHBIX IMOMEX I0Ka3alo HE3HAYMTEIbHOE 00pa3oBaHHWE HUTPATOB HA
cyocrpare Nal/NaCO;. OOpa3oBaHus OKCcHIAa a30Ta 3a (PUIABTPOM, a TAKXKe OKHCICHUS

HUTPUTAa O30HOM HHKOTJa HE ObUIO OOHapykeHo. llormomeHne MepoKCHAleTHSI HUTpaTa
(PAN) ¢ nmocnenyromum 006pa3oBaHUEM HUTPHUTA HA (PUIBTPE CO MIEIOYHOM peakuueld u Nal
umeno 3¢pdexktuBHOCTh okojo 20% (Ferm and Sjodin, 1993). DTo BemeT k TepeoricHKE
pe3yJibTata, KOTOpas MOXET ObITh CYIIECTBEHHOW, eciau KoHueHTpauus PAN Bbliie, uem
koHueHTpauuss NO,. DTO MOXET UMETh MECTO B OUYEHb YJAJECHHBIX pailoHaX, HO HE Ha
oonpurHcTBe crannmii EMEIL.

3.3.1.4  IlpobooTGopHOe 000pyT0OBaHHE

Ha puc. 3.3.1 nokazaHpl KOMIOHEHTHI TIpesiaraeMoil MpoOOOTOOPHOM CHUCTEMBI. 31eCh JaHa
aBTOMATHU3MPOBAHHASI CUCTEMA, OJJHAKO MOXKET OBITh UCIOJIb30BaH MPOOOOTOOPHUK C PyUHOM
3amMeHoi mpo6. Cuctema uMeeT CIIeAyIONUe KOMITOHCHTHI.

Bo3zoyxozabopnuuk

Jlist ipeioTBpaIlieHus TIOMaJaHusl Kanellb JOXKAs B MPOOOOTOOPHYIO CHCTEMY HCIIONB3YeTCs
KOXyX (TIepeBepHyTasi BOPOHKA), BHIMOJHEHHBIN U3 TedI0HA, MPOIMHICHa, OOPOCHIMKATHOTO
CTCKJIa UJIN U3 MIOJUITUIICHA.

Tpybounwie coeounenusn

CoenunuTenbHble TPYOKH MEXIy BO3AyX03a00OPHUKOM U MOIVIOTUTENBHOM cHCTEeMON
JOJDKHBI OBITh KaK MOXXHO Kopoue. TpyOKH AODKHBI OBITH M3 Te(IIOHA, IMPOIUIICHA,
OOpOCUIIMKAaTHOTO CTEKJIa WM U3 NOJIMITUIICHA.

Dunvmpooepircamens ¢ npeo-Purbmpom

[lepen TOTIOTUTENFHOW CUCTEMOHM JOJDKEH OBITh YCTaHOBIIEH (MIBTPOACPIKATENb C
GbunbTpOM, 3aJEPKUBAIOLIUM a3p030JIbHbIE YacTUIbl. DUIBTp AOKEH ObITH MHEPTHBIM IO
otHomeHHI0 K NO,. MoryT ObITh HCMONB30BaHbl TEHIOHOBBIE MEMOpaHHBIE (QUIBTPHI C
pazMepoM mop 1-2 MKM, WK [euTrosI03HbIe GIBTPel Whatman 40, Uiy UM SKBUBAJICHTHBIC.
OunbTpoaepKaTellb U COCOUHEHHE C MPOOOOTOOPHON IMHUEH He OOJKHO JOIyCKaTh
nojcoca Bozayxa. Cpok neictBus npea-puibtpa — He 6oJiee OAHON HEEH.
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Filter (Whatman 40)

.—/{/5

Glass frit
wetted with Nal
and NaCO , solution

6 more sampling lines
with electromagnetic valves

Electromagnetic valves,

electronic timer controlled
| p— I_l

Capillary —
Pump
Gas Meter
Puc. 3.3.1. Cucrema npobootOopa amsi AMOKCHIA a30Ta

1 — punsTp Whatman 40 (npen-punstp);

2 — OpuUCTHIH cTEeKI0(UIBTP, CMOYEHHBIH pacTBopoM Nal n NaOH;

3 — 1o 7 mpo6OOTOOPHBIX JIMHHIA C JIEKTPOMATHUTHBIMHU KJIaTIaHAMH,

4 — DJIEKTPOMArHUTHBIN KJIallaH, yIPaBIIEMbIN 3JIEKTPOHHBIM TaliMEPOM;
5 — Hacoc;

6 — KanuIsp;

7 — ra30oBbIil CUETUHK.

Iloznomumenvnas cucmema

Hcnonb3yeTcss MOPUCTBIN CTEKISHHBIA (GUIBTP ¢ TOMMIMHON 4 MM, AMAMETpoM 25 MM U
nopuctoctbio 40-60 MKkM. OUIBTP MOMENIAETCS B CTEKISHHYIO TPYOKY C YTOJILIEHHEM, KaK
3TO Moka3aHo Ha puc. 3.3.2. Ilopucroe CTEKIO UCHONB3YETCs Kak cyOcTpar Ui MPOMUTKH.
CrexnsHHas mpoOooTOOpHAs TpyOKa IOJIKHA MOJCOSAMHATHCS K NMPOOOOTOOPHON JIMHUM C
UCIIOJIb30BAaHUEM KOPOTKHMX OTPE3KOB CHJIMKOHOBOW TpyOKu. Ilpm TpaHCHOPTHPOBKE KOHIIBI
CHJIMKOHOBBIX TPYOOK JIOJDKHBI 3aTHIKATbCs OOpEe3KaMU CTEKJISIHHBIX JHMOO TIUIaCTHKOBBIX

Mmajgoyex.
i .
K Bo3gyxo3abop- K Hacocy nnu k anektpo-
HUKY UInn K MarHMTHOMY KnanaHy

rpebeHke- |
pacnoenenuTento

Puc. 3.3.2 [TopHCTBIii CTEKIOPUIBTP B CTEKISIHHON TPYOKE C YTOJIIEHUEM.

" Ha pucyHke ommnbouHo HamurcaHo «NaCO;». lomkHo 061tk «NaOHy (npum. peo. pycckoeo nepesoda)



43

Yempoiicmeo konmponsa nomoka 6030yxa

s obecnieueHUs] MOCTOSHCTBA MOTOKA 4Yepe3 MOIVIOTUTENIbHYIO CHCTEMY HCIOJIB3YHOTCS
anb0 a’pOJMHAMUYECKUI OrpaHUYMUTENb (CTEKJISHHBIM Kanwuislp WIM THUIOJAEpMHUYECKas
uria), JIn6o 3JIEKTPOHHBIM KOHTPOJIEp MOTOKA.

Hacoc u 2azoewtit cuemuuk

PexomeHyeTcst ucnonb30BaTh MeMOpaHHbIM Hacoc. Eciu HAacoC yCTaHOBIIEH IEpes Ta30BbIM
CYETYHMKOM, OH HE JOJDKEH JIOIMyCKaTh YTEUKH BO3yXa. PekoMeHayeTcs UCroab30BaTh CyXoi
WJIM BOJOHAIIOJIHEHHBIM cUeTYUK 00beMa BO3/1yXa, OTOOpaHHOro /sl AaHHOM NpoObl. TouHble
MOKa3aHMUsA CcYeTYMKa Haubojee BaXHbI s OOECHEeYeHHs MHTEerpajJbHOM TOYHOCTHU
n3Mepenus. Ero kanubpoBka JA0KHA MPOBOAMTHCS KaK MUHMMYM pa3 B roa. Eciu ra3oBbiit
CYETYMK YCTaHABJIMBAETCS Mepesl HaCOCOM, HEOOXOIUMO YOeUThCs, YTO Mepenaj AaBIeHUs
3a MOTJIOTUTENIBHON CUCTEMOM MPEHEOPEk UM ISl CUETUHKA.

3.3.1.5 Bo03MOKHOCTH 3aKyYIIKH 000pY/A0BaHHA

Hacoc:
GAST, Model DOA-P101-BN
MEG. Corp., Benton Harbor, Mich, USA.

Tazoeviii cuemuuxk:

FLONIDAN

Gallus 2000 G1.6

Islandsvej 29, DK-8700 Horsens, Denmark

THopucmuiii cmexknoghuromp 6 mpyoxke ¢ ymoaueHuem:
Porosity 40-60 um

Werner Glas & Instrument AB

Vistra Rydsvégen 118, S-196 31 Kungsingen, Sweden
Tel.: +46 8 851 700 70, fax: +46 8 581 700 71

3.3.1.6 TpeboBanus k mecty npodoordopa

TpeboBanus k MecTy TpoOOOTOOPA HA TUOKCH] a30Ta TAKUE XK€, KaK M JUISl TUOKCUIA CEPBI C
TOYKH 3PEHHUS Pa3MEIICHUS HAa PETHOHAIBHOM YPOBHE M HAIMYMS JIOKAJBHBIX TOYEUHBIX
UCTOYHUKOB. Oco00e BHUMAaHME MAOJDKHO OBITh YAEJICHO BO3MOXKHOCTH 3arpsi3HEHHs OT
aBTOMOOWJICH, TpPaKTOpPOB M JPYyTUX MAaIIUH C JBUTATENIIMH BHYTPEHHETO CrOpaHMS.
[TockonbKy QUOKCHA a30Ta MOIVIOMIAETCA PAaCTEHUSIMH, 3a00pHHUK BO31yXa HE JOJKEH ObITh
3aTEHEH pPACTUTEIBHOCTHIO M OTKPBHIT CO BCEX CTOPOH. 3abop BoO3AyXa JIOJDKEH
OCYIIIECTBIIATHCS HAa BBICOTE 2-5 METPOB HAJ ypoBHEeM 3eMiH. [IpoOoOTOOpHBIN MyHKT
JIOJDKEH pacriojiaraThCsi He MeHee, ueM B 100 M oT 0011e1I0CTyTHBIX JJOPOT, HO MUHUMAJIbHOE
paccTosiHAE O JOPOTM 3aBUCUT TaKXKe€ M OT MHTEHCHBHOCTU JIBH)KEHHUS. OTH BOIPOCHI
oOcyxnanuch B rnaBe 2. Hacoc u mpo6oorOopHOe 000py10BaHUE JOKHBI pa3MEIIaThCs B
MOMEILEHUH, TIe TeMIIepaTypa noaaepxxupaercs Ha yposHe 20°C + 5°C.

3.3.1.7 IloaroroBKa NMOIJIOTHTEJILHOH CHCTEMBI
Iloznomumenwvnwiit pacmeop

[TornorurensHbiil pactBop roroButcsa u3 9 r Nal u 1 r NaOH B 90 r MeraHona uium 3taHosa
(7,9 r Nal u 0.88 r NaOH B 100 mMn meTtaHona wiu 3TaHona). i kaxaoil HOBOW mapTuu
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IIOTJIOTUTENICH JOJIXKEH T'OTOBUTHCSA CBEXKUHU pacTBOp, MOCKOJBKY JHOKCHJ a30Ta MOXKCT
norjiomarsbCs U3 BO3AyXa J'Ia60paTOpI/II/I.

Ouucmka IKCNOHUPOBGAHHBIX PUTLMPOE

[lepen HOBBIM HCHOJNB30BAHMUEM HKCHOHUPOBAHHBIE (WIBTPHI JOJDKHBI OBITH TIIATEIHHO
OYMIIEHBl. MOXXHO MX 3aMOYUTh Ha HOYb B JEHOHU3UPOBAHHON BOJAE /IS yNAJICHHUS CTaphIX
MapKHUPYIOIMMX METOK M Tpod. [locie 3Toro crekisHHBIE MPOOOOTOOPHUKH OYHIIAIOTCS
NPOTOYHOM JIEMOHM3UPOBAHHON BO/OH. [10TOK NOIKEH OBITH HampaBiieH ¢ 0OpPaTHOTO KOHIA
TPYOKH K BXOJHOMY OTBEepCTHIO. JIJIsi HAaIEKHOW OYMCTKH 4epe3 KaxIyl TPYOKy TOJDKHO
ObiTh mponymieHo 0,5-1 outp pemonusmpoBaHHO# Boxbl. [locie odyncTkM MpoOOOTOOPHUKH
JIOJKHBI OBITH BBICYIIIEHBI B CYIIHILHOM mKady 1npu temieparype 100-105°C.

Iloozomoexa ¢punempoe

Ha «kaxnaplii TIIATETPHO OYMINEHHBIA CTEKISHHBIA QuabTp BHocuTcs 500 MKI
MOTJIOTUTENIEHOTO pacTBopa. llocie 3TOro CTEKISSHHBIN (UIBTP TOJDKEH OBITh BBICYIICH
MMOTOKOM BO31yXa, cBOOOAHOTO OT NO,. [l OYMCTKH OCYMIAIOMIEr0o BO3AyXa CIEAyeT
UCTONb30BaTh (GuibTp, nponutanHelid Nal. [Tocne cymku cTekIssHHbIe TPyOKH TOJHKHBI ObITh
3aKpBITHl C O0OMX KOHIIOB KaK MOXHO CKopee. XOpOUIO 3allMIeHHble MPONUTAHHbBIE
CTEKIO(DUIBTPEI MOTYT XPaHHUTHCS HECKOIBKO HEAeNb 10 MpoOooTOOpa, KemaTelbHO B
MPOXJIATTHOM MeCTe. DTO K€ OTHOCUTCS U K SKCIIOHUPOBAHHBIM (PHIIbTPaM.

3.3.1.8 IIpouexypa npo6oordopa

Cobepute mpoO00TOOPHOE 00OPYIOBaHKME HAa CTAaHIUHU MO cxeme puc. 3.3.1 u ybeaurech B
TOM, 4YTO CTEKJsHHas TpyOouyKka MpOMapKUpOBaHa KOJOM CTaHLMU M JaTHPOBAHA.
[IpokoHTpoNIMpyiiTE, YTO B CUCTEME HET YTE€UEK WM Mojcoca Bo3ayxa. OTMEThTe HaualbHYIO
CKOpPOCTh MPOKAuKHU M3MepuTesieM pacxoja Bozayxa. OHa noskHa ObITh okosio 0,5 j1/MuH.
3anuiuuTe HavaJabHOE MOKa3aHHWE ra30BOr0 CUETUYMKA U MOBTOPHUTE 3alUCh B KOHLE OTOOpA.
3a 24 yaca cyMMapHbIii 00bEM MMPOKAYaHHOT'O BO3]yXa JOJDKEH COCTaBIATH OKoso 0,72 m3.
Ecnu ucnonb3yeTcs aBTOMaTHIeCKU TOCIIeI0BATENBHBIN MPOOOOTOOPHHK C CEMBIO TPOOaMu
Ha HEJEI0, MOXHO 3amucaTh CyMMapHbIi 00beM [uis 7 MpoO M MOJENUTh Ha CEMb, €CIH
o0ecreyeHo TMOCTOSIHCTBO IMpokauku. [Ipu Hcmonb3oBaHMM TaKOro aBTOMAaTHYECKOTO
MOCJIEI0BATENBHOTO MPOOOOTOOPHUKA BaXKHO YOEAMTHCS, YTO JEHCTBUTENBHO HYyXHas
CTEKJIsIHHAsI TpyOOUKa SKCIIOHUPYETCS B IaHHBI MOMEHT.

[Toce mpoOooTOOpa CTEKISHHBIE TPYOKH HODKHBI OBITh 3aKPBITHI ¢ OOOMX KOHIIOB U
OTITPABJICHBI B JTAOOPATOPHIO JIJIsI XUMHUYECKOTO aHAITN3A.

3.3.1.9 IloaroroBka npod U XUMHYECKHd aHAJIN3

Iloozomoexa npood

OTkpoiiTe BXOJHOW KOHEI CTEKISIHHOW TpyOkm m octopoxHo mobasere 4,0 mu 0,001 M
pactBopa TpudToHonmamuHa (133 mkn = 149 Mr B | nuTpe NEMOHM3HPOBAHHOW BOJBI).
TpustanonamuH [o0aBisieTcss JUIsl BOCCTaHOBJIEHHUS 1HoAa, OOpa3s0BaHHOIO B peakUuu
JMOKcHaa a3oTa ¢ HOAUTOM. OTKPBITBIA KOHEI[ JI0JIKEH ObITh BHOBb 3aKPBIT, M CTEKJISTHHAS
TpyOKa J0JKHA BCTPSAXUBAThCS B Te€4eHHE 15 MMH. 3aTeM HMKHUI KOHEl TpyOKH JOJKEH
OBITh OTKPBIT M NMOMEIIEH B CTEKJIIHHBIN My3bIpeK WK NpoOupKy. IIpy OTKphITUH BEpXHETO
KOHIIA BHIMBIBAIOIIUN PACTBOP MPOXOJUT YEPE3 CTEKIISIHHBIN MOPUCTHIM QUIBTP U MOCTYIAET
B npoOupky. YacTe pacTBOpa MOXeT ObITh yjaneHa ¢ GuiIbTpa mojaueil Bo3ayxa B BEpXHUN
koHel| TpyOku. [Ipu ucnonb3oBanuu 3Toi mpoueaypsl 0koio 0,5 M1 BBIMBIBAIOIIETO pacTBOpa
OCTaHeTCs TeM HEe MEHee Ha CTEKISTHHOM (QHIbTpe. DTOT OCTaTOK JOJKEH OBITh TIATEIBHO
yAaJIeH TpU MOAr0oTOBKe (GuiibTpa K HoBoMy mpobooToopy. Konnentparus NO, MOXKET ObITh
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oTpesieliecHa B COOTBETCTBHH C TIPOICAYyPOM, OMMMCAHHOUN B pasaene 4.11, mubo ¢ moMOIIbio
aBTOMATUYECKOM BEpCUU METOA.

bnankoewvie npoowi

Bce miaru B onucanHoi nporeaype, KOTopble MOTEHIIMAIBHO MOTYT IMPUBECTH K 3arPsI3HEHUIO
npod, JOKHBI — PETYISIpHO  KOHTPOJTUPOBATHCS U COOTBETCTBYIOIIUM  00pazom
JIOKyMEHTHPOBATHCHI.

[lepen Mcmonb30BaHUEM TPOMUTHIBAIONIETO PACTBOPA OH JIOJKEH OBITH MPOKOHTPOJIHPOBAH
Ha cozaepkanue NO,". J[ist Toro, 4ToObl B TaKOM MpoOe MOIYYUTh KOHIIEHTPALUIO HOIUIHOTO
peareHTa TakUM >kK€ 00pa3oM, Kak MU B OOBIYHOM MpoOe, mepel aHaIu30M HEoOXOIMMO
cmemats 0,5 MIJI TIPONUTHIBAIOLIETO PAacTBOpa C 4 MJ JEHMOHHW3UPOBAHHOW BOJBI. AHAIU3
BBINIOJHSETCSl Tak, Kak onucaHo B pasgene 4.11. 3Hauenue juis OJaHKOBOM MpOOBI
HPONUTHIBAIOIIETO PACTBOPA AOJKHO ObITh MeHee 0,005 Mkr N/mur.

Koraa noarorosneHa HoBast MOPIHS MPOIUTAHHBIX PUIBTPOB, 5% OT UX KOJIMUYECTBA JOJKHBI
OBITh MTPOAHATM3UPOBAHbI KaK SKCIIOHUPOBAaHHBIE MPOObI Ha cogepxkanue NO, . Coaepxanue

NO; gomxkHO 661Th HUXKE 0,02 MKT N/punsTp.

B kaxkayro NapTUi0 MOCBUIAEMBIX HA CTAHIMIO MOHUTOPHHIA IPOINUTAHHBIX (UIBTPOB
JOJIKHBI OBITH BKJIFOUEHBI IT0JIEBLIE OJIAHKOBBIE (1)I/IJ'II)TpBI, KOTOPBIC NJOJIPKHBI BO3BPAIATLECA B
7a00paTOPHI0 HEIKCIIOHUPOBAHHBIMH. [Ipy CyTOYHOM HpPOoOOOTOOpE Ha KaXIyr HEIEIO
JIOJKHA TIPUXOIUTHCS OJHA TOJIeBast OJaHKOBas mpooda.

3.3.1.10 Pacyer KOHUEHTpalUil B BO3AyXe

Konnenrpanus C quokcuaa a3ora B mpode Bo3ayxa gaetcsi B pasmepHocTr (MKr N/m3). OHa
BBIpaKAETCs ClIeayIoNIel (opMyJIoi:

rie a - koHueHtpanus NO, (MKr N/MiT) B BBIMBIBAIOIIIEM PAcTBOPE,
v; - 00BEM BBIMBIBAIOIIETO pacTBOpa (0ObIUHO 4 MIT),
v, - 00bEM OTOOPAaHHOIO BO3yXa ().
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3.4 IIpo000oTOOP HA TUOKCHU]L CePbI, CYJIb(PAThI, A30THYI0 KUCJIO0TY, AMMOHUIM-
HOH, HUTPAThl U AMMMAK C MCNI0Jb30BAHNEM KOJIbIEBbIX 1eHbIO/IEPOB

3.4.1.1 Bseaeuue

[Tpouenypa onpeneneHust a30THON KUCIOTHI U aMMHaKa OCHOBaHa Ha pabortax Allegrini et al.,
(1987, 1989, 1992) ¢ HEKOTOPHIMH YHPOUICHUSMU. METON MOIXOIUT ISl OIpPEACIICHUS
a30THOM KHUCJIOTHI U aMMuaka B oosactu koHueHntparui 0—50 mxr/m3 HNO;-N u 0-5 Mkr/m3
NH;3-N, cootBerctBeHHo. Ecnu mpeamomnaratorcs Ooniee BBHICOKHE YPOBHH KOHIIEHTPAIIHA
aMMHaKa, Iporierypa mpooooTdopa nomKHa ObITh MOAU(HUIIIPOBAHA.

Ortor meron pekoMmennoBaH st cetu EMEIL, mockonbKy AaeT BO3MOKHOCTh pa3eiabHOTO
onpeznenenusi kouueHTtpanuii HNOj(ra3z) / NO; (wactuisl) u NHj(raz) / NH4+(LIaCTI/II_U:I).
JletanpbHOE€ OMHMCaHWE WCIOJIB30BAaHUS JICHBIOJACPOB B COMOCTaBJICHUHU C OJOKaMHU
noceA0BaTeIbHBIX (PUIBTPOB JaHO B pazzaene 3.2.1.

34.1.2 IlpuHumMnbI
Bo3nmyx mpokaunBaeTcsi yepe3 CepHI0 KOJBLEBBIX ICHBIOAECPOB M uepe3 GuiabTpbl. [lepBbie

JIBa JIEHBIOJIEPA TOKPBITHI C BHYTPEHHEW CTOpoHbI yriekuciabiM HatpueMm (Na,COs;) u
TJIMIEPUHOM JUIsl 0TOOpa a30THOM KHMCIIOTBI M JUOKCHA CEpPbl, @ TPETUH MOKPHIT TMMOHHOM,
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miaBesieBoil 6o  Qocdopucroit  kmciaoTo s oTOOpa  amMMHuaka.  BwickixaHue
NOKPBIBAIOIIETO CJIOST MOXKET TpeNCcTaBiIsTh npoOnemy. Ilocrmennue wuccrnemoBaHus 1O
3pPEKTUBHOCTH OTOOpPa aMMHaKa pa3IMYHBIMH TMOKPBHIBAIONIUMHE CIIOSIMH TIOKa3ajH, YTO
HaunOoJiee MOAXOIAIIMM sABIseTcs MOKpbITHE hocopucroit kucnoroit (Perrino and Gherardi,
1999).

[Tocne neHbIOEPOB C MOKPBITHEM CIIEAYET cucTeMa OJ0Ka C TpeMsl MOCIEeA0BaTEIbHBIMU
¢bunbrpamu. IlepBbiii QuabTp — MemMOpaHHBIH C BBICOKOH S(PQPEKTUBHOCTHIO OTOOpa
CyOMHUKpPOHHBIX YacTHIl. 32 HUM cienyeT ¢uibTp, nporutanabii KOH mns otbopa azorHoi
KHCJIOTBI, KOTOPask MOXKET YJIETyUUThCs C a3po30JbHOro (uisrpa. Ilocnequum uner Gpuibtp,
MPONUTAHHBIA IIABEJICBOM KHUCIOTOM, JII OTOOpa amMMuaka, KOTOPBIM TakKe MOXKET
YJIETYYHMBATHCS C a3PO30JIbHOTO (DHIIBTPA.

Azotucras kuciora (HNO,) Taxke morsomaercs mea0uYHbIM JeHBI0IEPOM, HO, KaK MPaBHIIO,
HE BBI3BIBACT 3aMETHBIX MOMEX, MOCKOJIBbKY OOBIYHO NETEKTUPYETCs B MpoOe HKCTpaKTa Kak
HUTPUT. [ TUIIEPUH MPENSATCTBYET OKUCICHUIO HUTPUTOB 030HOM B HUTpAThl. JIMOKCHI a3oTa
1 PAN 4aCTHYHO MOTJIOIIAIOTCS KaK HUTPUTHI. JTa MOMEXa B OKOHYATEJIbHOM ONpEeeICHUN
A30THUCTOM KHCJIIOTHI MOXKET OBITh CKOPPEKTHPOBAHA MCXOMAsSl M3 pacHpenesieHHus HUTPHUTOB
Mencny HepBLIM nu BTOprM IIGHLIOI[CpaMI/I.

3.4.1.3 IIpodoordopHOE 000pynOBaHME

CxemaTtnueckoe H300pakeHHe MpoOooTOOpHOro obopynoBaHus naHo Ha puc. 3.4.1. OHo
COCTOUT W3 HEOOJBIIOT0 H30JMPOBAHHOTO OOKCa C BEHTWISATOPOM JJIsi OOECIIeYCHHUs
BHYTpPEHHEH LIUPKYJIALMU BO3/1yXa U HarpeBaresieM, KOTOpbIil o0ecriednBaeT TemMreparypy Ha
~2°C Bbllle OKpyxawolled. BHyTpu Onoka wumeercs croiika A MOCIEA0BaTEIbHON
YCTAaHOBKH JE€HBIOIEPOB U 00kOoB (PpribTpoB. Ha BhIxome u3 Osioka (GUIBTPOB pa3MeEIicHBI
AIIEKTPOMArHUTHbIE KJIAaHbl, COEAMHSIONINE MPOOOOTOOPHBIE CHCTEMBI C OTCACHIBAIOIICH
TpyOKoO#i, Beayiel k Hacocy. Hacoc oymkeH rapaHTUpOBaTh OTCYTCTBHE MPOTEUEK BO3TyXa U
o0ecrieynBaTh CKOPOCTh MPOKAYKU Bo3Aayxa 15 i/MuH. Ha BbIXO/€ pacmonokeH CYETYHK IS
peructpani o0beMa IMPOKAYAHHOTO BO3/AyXa. OJEKTPOMArHMTHBIE KJalaHbl BKJIIOYAIOT
KaX/1y10 MpoO0OTOOPHYIO CUCTEMY T10 CUTHAJIY 3JIEKTPOHHOTO Taiimepa. [Ipu HeoOxoaumocTu
CHCTEMA JIEHBIOZIEPOB U OJI0Ka (PUIBTPOB MOXKET BKIIOUATHCA U NMEPEKIIOUATHCS BPYUHYIO.

[IpoGooTOopHas cuctema B cOOpe COCTOUT U3 3a00pHUKA BO3AYyXa, 2 KOJIBIIEBBIX JCHBIOICPOB
JIMHOM 242 MM UM OOHOTO JeHblogepa juuHOM 120 MM. JleHbrofepbl COEIMHEHBI
CHEIHAIbHBIM PEe3b0OBBIM COEAMHEHHEM M 3aKpbIThl pe3bOOBOM 3arilylIKOW, Koraa He
UCTIONB3YIOTCsA. VIMeeTcs crenualbHOE COSAMHEHHE IIEMOYKUA JCHBIOJCPOB C  OJIOKOM
(GUIBTPOB, COAEPKAIIUM a’PO30JbHBIN GUILTP, GuabTp, mponutanubii KOH, u ¢uibstp
MPOMUTAHHBIA KHUCIOTOM (JTMMOHHOHM wWiu miaBeneBoi). Hacoc u cueTunk oObema BO3ayXa
WJICHTUYHBI ONTUCAHHBIM B pazjene 3.2.4.

3.4.1.4 Bo03MOKHOCTH 3aKyYIIKH 000pY/A0BaHHUSA

Henvrooepwi:

242 mm URG-2000-30 BWH#30, annular denuder, heavy wall glass (konbIieBoii JeHbIOAEp C
MPOYHBIMU CTEKJITHHBIMU CTEHKAMH )

120 mm URG-2000-30 BWH#30 (c Takumu e nmapaMeTpaMu, Kak U IIpeIbl Ly i)
University Research Glassware, 118 E. Main St., P.O.Box 368 Carrboro, North Carolina
27510, USA.
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Timer and valve contr.
Manifold

ﬁ( %: /@l Solenoid valve To pump
and gas

meter
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painted light bulb
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Puc. 3.4.1 IIpo600TOOpPHOE YCTPOMCTBO C UCIIOJIB30BAHNUEM JIeHBIOIepOB. KommaecTBo
POOOOTOOPHBIX JTMHHUA MOXKET OBITh YBEIMYCHO 0 BOCHMH.

1 — Taiimep U KJIalmaHHbI KOHTPOJLIED; 4 — K HacoCy M ra30BOMY CUETUHUKY;
2 — pacrpenenuTenbHas TpeOCHKa; 5 — BEHTUJIATOD;
3 — CoJICHOMIHBIN KJIamaH; 6 — 3akpaleHHas jJamiodka Ha 60 BT.

3.4.1.5 TpeOoBanusi K MecTy NpodooTOOpa
Cwum. Paznen 3.2.4.1.
3.4.1.6 IIpouenypa mpobooToopa

Hlokpvimue cmenok 0eHbl00€po8 u NOO20Mo8Ka 0;10K08 Puarbmpos

[TonroroBka M MOKPHITHE CTEHOK ICHBIOAEPOB IODKHBI MPOU3BOJUTHCS B Jaboparopuu,
KOTopasi OyJIeT 3aTeM BBINOIHATH aHaJIN3 0TOOpaHHBIX Po0. ['oToBuTCs pactBop 1% Na,CO3
u 1% rnuuepuna (Mapku yzaa) B 50 mul eMoHM3MpOBaHHOW BOAbl. JlaHHBIH pacTBOp
pazbaBmsierca 100 mn Meranona. I[lomoOGHbIM 00pa3oM 1 T JTMMOHHOW KHCIOTHI (WK
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naBesieBod, uin (pochopucToif) pacTBOpsieTcss B HECKOJNBKHX KaIUISIX JICHOHU3UPOBAHHON
BOJIbL, U pacTBOp AoBoautcs 10 100 mi1 3TaHOIOM.

JleHbrofephl TOJKHBI OBITH TIIATEIHHO BBIMBITHI, )KEJIATEIbHO 3aMaYMBAHHEM Ha HECKOJIBKO
YacOB B CWJIBHOM JETEPreHTE C MOCIEAYIOIIMM IPOIOJIACKUBAHUEM JIEUOHU3UPOBAHHOM
BOJIOM.

Jlnis mpoueypbl MOKPHITUS TpeOyeTcs UCTOUHUK YUCTOTO, CyXoro Bo3ayxa. CkaTblii BO3IYX
JIOJDKEH OBITh MPOQHIBTPOBAH, a, BO3MOXKHO, U MPOMBIT. [Ipormyckanue Bo3myxa depes IBe
TpyOKH, 3allOJIHCHHbIE BaToll WA  (QUIBTpOBaIbHONM  OyMmaroif, NPOMUTAHHBIMHU,
COOTBETCTBEHHO, KapOOHATOM HATPHUSl U JIUMOHHOW KHCIIOTOM, MOXET CIIy)KMTb HaJeKHOMN
rapaHTueil ot 3arpsi3HeHus. Bo3MOXHO Takke MCIOIb30BaHME YUCTOrO M CYXOro a3oTa u3
CTaJIbHOTO 0aJNIOHA BBICOKOTO JABJICHMUSL.

OTkpyTHTE 3ariaylIKy ¢ OJHOIO KOHIIA AEHbIO/IEpa, BieiTe 2-3 MJI MOKPHIBAIOIIETO pacTBOpa
U KpyTHUTE JEHBIOZIEp TaKMM 00pa3oM, 4TOOBI BCS BHYTPEHHSS MOBEPXHOCTh ObljIa CMOYEHA.
Vnanure ocTaBIIyOCS >KUIKOCTb, CHUMHUTE 3arilyllIKy M MOJCOECIUHUTE MPOTUBOMOIOKHBIN
KOHEIl K HCTOYHUKY cyXoro Bozayxa. IIpomyckaiite cyxoil Bo3ayX uepe3 JEHbIOJED,
MeJIEHHO ero Bpamas. OTMEeTbTe€ MOMEHT HCHApeHMs >KUJKON IUIEHKH M TPOAOJIKaniTe
IPOKAyKy €Ile HECKOJbKO CEKyHJ, 4YTOObl YOeIUTbCs B IOJIHOM MCIApEeHUH. 3akpoiire
JEHBIOJIEP 3arIIyIIKAMHU.

Ilo menbIIEH MEpE TpU ACHBIOACPA JOJIKHBI OBITH OTJIOKCHEI B CTOPOHY I ONpPCACIICHUA
OJIaHKOBBIX 3HAYECHUI B Ka)KHOﬁ HO,Z[FOTOBJICHHOI}’I TaKHM CII0COOOM MnapTuu.

(ATBTEpHATUBHO MOXXET OBITh HCIIOJB30BaH XJIOPUJ HATPUs Ul IOKPBITHUS BHYTPEHHEH
[IOBEPXHOCTU MpU MOIVIOIIEHUH a30THOM KuciIoThl JeHprofgepamu 1 u 2. Otor
MIOTJIOTUTENIb MOXET YacTUYHO 3axBaThiBaTh SO,, HO He OyAeT MOTjouiaTth a30TUCTYIO

kucnoty uia PAN).

[ToaroroBka MPONMUTAHHBIX (PUIBTPOB THAPOKCHUIOM KalMs M IIABEJICBOM KUCIOTOMU, a TaKXKe
omnpeneneHrue ONAaHKOBBIX 3HAYCHHWH cojepkaHus Ha (QUIbTpax OMHUCAHO B pasnaene 3.2.8.
brnokun ¢unbTpoB Takke TODKHBI OBITH MOJATOTOBICHBI B JIAOOPAaTOPUM U 3aKPBITHI
3aryylmkaMu TpH TEePEChUIKe Ha CTAHIIMIO MOHUTOpPWHTA. B HenenbHOW mapTuu oauH Habop
JICHBIOZIEPOB M OJMH OJOK (MIBTPOB IOJDKHBI OCTaBaThCS PE3EPBHBIMU M HCIIOIB30BATHCS
Kak ToJieBble OJaHKOBbIe TpoObl. OHM JOJDKHBI MOCHUIATHECS HA CTAHIUIO M BO3BPAIIATHCS
o0paTHO B 1a0opaTopuio O€3 IKCIOHUPOBAHHUS.

IIpoboomébop

Jlenpronepsl 1 GUIBTPOACPKATEIN MTOCIIC MPUTOTOBICHUS JTOJDKHBI TOCHUTATHCS HA CTAHIIAU
B CICUUATbHBIX TPAHCHOPTHBIX KOHTeHHepax. OHM [OMKHBI TMOACOCAMHSITHCS K
poO0OTOOPHOMY O00OPY/IOBAaHMIO B COOTBETCTBHMU CO CIELUATBHON WHCTpykiued. OHu
JOJKHBI OBITH TIOMEYEHBI 1aTOM U MepuoaoM ImpobooTdopa (c — 1mo), a HoMepa JIEHBIOJIEPOB
(A1, 12 n I3) moOKHBI OBITH MPOCTABJICHBI €IIe B Ja00paToOpuu 10 OTIPABKH HA CTaHIIHIO.
HeoOxoaumo yOenuThCs B TOM, YTO BCE COeNMHEHUsS] repMeTHuHbl. CrcTeMa NeHBIOEPOB U
0J10K (PUIBTPOB JOJKHBI 3aMEHATHCS €xeqHEBHO B 8:00 yTpa BpyUHYIO MJIM aBTOMATUYECKHU C
MOMOIIbIO TaliMepa M MAarHUTHOTO KIamaHa MpU TOCIEAO0BATEIBHOM OTOOpE HECKOIBKHX
po6. [loka3aHus Ta30BOT0 CYSTYMKA JIOJDKHBI €KETHEBHO CUMTBHIBATHCS WM 3aIHCHIBATHCS
CaMOIHKCIIEM BMECTE CO 3HAYEHHUSIMH TeMIIepaTyphl B Ta30BOM CUETUHUKE.
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CrnenyeTr mepuoOAUMYECKH IPOBEPSITh TEMIEPATYpPy OKPY’KAIOLIETO BO3JyXa M TeMIEpaTypy
BHYTpH OOKca C JeHbIOJIEpaMH C TeM, 4YTOObl MCKIIOYMUTH meperpeB. Kpome Toro,
NIEPUOTUIECKHU CIIEAYET IMPOBEPSTh, UTO CUCTEMA (PYHKIIMOHUPYET HOPMAIIBHO.

B xypnane orGopa nmpo0 u B CONPOBOAUTENIHHON MOJEBON (POpME TOIHKHBI OBITH OTMEUEHBI
Jata, MAEHTH(UKALMOHHBIE MapaMeTphl JEHbIOJEPOB U OJOKOB (QHUIBTPOB, IMOKa3aHMs
ra3oBoro C4YeTYMKa, a TaKKe Bce HaOJroJaeMble SIBJIEHMs, KOTOpPbIE MOTYT IpPEACTaBIATh
MHTEPEC B CBSA3U C OLICHKON pe3ysbTaToB.

JleHproziepbl ¥ OJIOKK (UIBTPOB MOCJE IKCIO3UIMU JODKHBI OBITh 3aKPBITHI 3arIyIIKaMu U
MOMEIIEHBI B TPAHCIIOPTHBIM KOHTEHHEP JUIsl MEPEChUIKH B XUMHUYECKYIO JIAOOPaTOPHIO
(BMecTe ¢ ToJIeBBIMH OJTaHKOBBIMU TIPOOAMH).

3.4.1.7 IloaroroBka npod M XMUMHYECKHIl aHAJIMN3

J1J1st SKCTPaKIUK CO CTEHOK JICHBIOJIEPOB | C (PHIILTPOB, U3BJICUCHHBIX U3 OJIOKA (QHIBTPOB,
PEKOMEHIYIOTCS CIICAYIOIIUE PACTBOPHI:

1 (mmmp. NapCO3) 10 M1 nemonusupoBanHoit H)O ¢ H202 (0.3%)
2 (ummp. NapCO3) 10 mn genonmnzuposanHoit H2O ¢ H202 (0.3%)
I3 (JlumoHHast KKCIIOTA) 10 mn 0.01M HNO3

@1 (adpo30abHBIN QHUIBTD) 10 M nemonusuposanHoi H2O

@2 (co menoyHOi MPOMUTKOH) 10 M nemonusupoBanHoit H2O ¢ H202 (3%)

@3 (¢ KUCITOTHOM MPOTTUTKOH ) 10 Mm1 0.01 M HNO3

OTKpyTHTE 3ariylIKy ¢ OJHOTO KOHILA JI€HbIOJIEPA, KOTOPBIA MPEICTOUT 3KCTParupoBaTh,
BJICWTE C IOMOIIBIO MUMETKH TOUYHO 10 MJT SKCTPAKIIMOHHOTO PacTBOPA, 3aKPYTUTE 3ATTYLIKY
U TOTPACUTE JEHBIOJIEp. 3aTeM MEepeHECUTE SKCTPAKT B 3aKPHIBAIOLIYIOCS IMPOOUPKY IS
NOCJEAYIOMEro aHanu3a. [Ipu BBIMONHEHUH JTOM omepanuu HeoOXoauMo paboTarb
MaKCHMAJIFHO OBICTPO, 4TOOBI MUHHMH3UPOBATh OMACHOCTH 3arps3HeHHs! PUIBTPH MOTYT
OBITH CIIO)KEHBI M TEPEHECEHbl B TAaKOr0 XK€ poja MPOOUPKU ¢ MpoOKaMHu, B KOTOpHIE
JI00ABIISIETCST 5 MJI DKCTPAKIIMOHHOTO pacTBOpa. 3akpoiTe u ciierka norpsicute. Ecinu B 61oke
(GUIBTPOB KakK MepBBIN UCTIONb3YyeTCst THAPO(OOHBIHN (Hanpumep, TeQIOHOBBIN) MeMOPaHHBIN
GuIbTp, MOXET OBITH TOJIE3HBIM IIOMEUIEHHWE B YJBTPA3BYKOBYIO OaHIO. XWUMHUYECKHE
aHAJIM3bI HIKCTPAKTOB JJOJKHBI BBIIOIHATHCS B COOTBETCTBUHU CO CIICAYIOIIMM:

IIpo6a | OnpenesisieMble HOHBI MeTtoa anaausa Cceblika
A1 NO3™-N, SO 42'-S (CI', NO2™-N) Wonnas xpomatorpadus | I'masa 4
112 NO3™-N, SO 42'-S (CI', NO2™-N) Wonnas xpomatorpadus | I'masa 4
a3 NH4"-N CriekrpodoTomMeTpus, I'nasa 4

WOHHasl XxpoMaTorpadus

()] NO3™-N, SO 42'-S, NH 4+-N (CI, NO2™-N) Wonnas xpomarorpadus | ['masa 4
U CIIEKTPOPOTOMETPHS
2 NO3™N, SO 42'—S (CI', NO2™-N) Wonnas xpomatorpadust | ['masa 4
D3 NH4"-N CnextpodoTomeTpus, I'masa 4
MOHHAs XpoMarorpadust
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3.4.1.8 Pacuer pe3yabTaroB

Pe3ynbpTaThl XMMHYECKMX AaHAM30B JOJDKHBI OBITh BBIPAKEHBI B  KOHIICHTPAIlUU
COOTBETCTBYIOIIETO aTomMa B pazMepHOCTH (MKr/mi). [locine BelunTaHus 3HaUYCHUsI OJIaHKOBOM
npoOBl TSl TIOCTEeAYIoNIero pacuera KoHmeHtpanuii B Bozayxe HNO;-N, SO,-S u NH;3-N
HCIIOJIB3YETCS CIEAYIONMNN aIropuT™, npeoxkeHubii Allegrini et al. (1987):

HNO; —N (mxr/m3) = [(D1-D2)/0.94]*(10/V),
SO,-S  (mxr/m3) =[(D1-D2)/0.96]*10/V,
NH;3;-N  (mkr/m3) = D3*10/V,

rae D1, D2, mu D3 o3HayaloT KOHUEHTpPAIMM JAaHHBIX KOMIIOHEHTOB B JKCTpaKTax
COOTBETCTBYIOIIUX JIEHBIOZACPOB, a V — 00beM NpoObl BO3AyXa B KyOMYECKHX METpax.
Koaddurmentsr Koppekmu OCHOBAaHBI Ha TEOPETHUYECKUX pacuerax IPHEeKTUBHOCTEH
norsonieHus. KpoMme Toro, mpenmnosiaraetcsi, 4TO CO3/AIONINE MOMEXU YACTHUIBI M JAPYTHE
BemecTBa (Hanpumep, PAN) orOuparotcst ¢ Takoi ke 3(hPpexkTHBHOCTHIO B AeHbIoepax 1 u
J12. COOTBETCTBEHHO:

NO;3-N (wactunsr) = (F1+F2+2.5%D2)*10/V,
NH4-N (wactuist) = (F1+F3),
SO4-S (wactumer) = (F1+2.5*D2).

Crnemyer OTMETUTH, YTO €CIM MOTJIOTHTENbHAsI CIIOCOOHOCTH NeHbIoziepa /(3 mpeBblmaeTcs,
¢uibTp @3 3aXBaTUT Ty YacTh aMMMaKa, YTO HPOILIA Yepe3 JEHBbIOAECPHYIO CHCTEMY.
CrnenoBaTenbHO, €CJIM 3TO KOJIMYECTBO aMMOHUNHOTO a30Ta, 0TOOpaHHOTro Ha GuibTpsl Ol u
®3 cymecTBeHHO Oousbllle, YeM SKBHUBAJICHTHOE KOJIMYECTBO, HEOOXoAMMoOe JUis
OanmaHcUpOBaHHS HHUTPATOB U cyinbpaToB Ha (uiabtpax @1 m D2, pacdeTHbId H30BITOK
JoJKeH ObITh Jo0aBieH Kk koHueHTpauuu NHi-N, onpenenennoit nensroaepom (2.

3.4.1.9 Oo0ecneuenue Ka4ecTBa

IIpoboomébop

Ha cranuuu nomkHa ObITh MUCbMEHHAs MHCTPYKIUS, LIAr 3a IIaroM ONMCHIBAIOLIAsi BCE
NEHCTBUS C JIEHBIOJIEPAMHM U OMepaluu ¢ MpoOoOTOOpHBIM o0OopyaoBanueM. Hapsny c
WHCTPYKIHUEH JTOJHKHA OBITh COOTBETCTBYIOIIAS PETHCTPAIlMOHHAsS GopMma MmpoOooTdOpa s
3aliCH TakKWX TMapaMeTpoB, Kak CKOPOCTh MPOKAuKH BO3IyXa, cMeHa mpod, o0beM
IIPOKAYaHHOTO BO3AyXa. ['a30BBIM CYETYMK M YCTPOWCTBO KOHTPOJS CKOPOCTH IIOTOKA
JOJKHBI OBITH THIATETILHO OTKaduOpoBaHbl B jaboparopuu. KamubpoBka ammaparypbl AJis
U3MEpPEHUs] CKOPOCTH IOTOKa M 00beMa NpoObl HEMOCPEICTBEHHO HA CTAHLMU JAOJDKHA
BBITIOJIHATHCS, IO MEHBILIEH Mepe, pa3 B TO.

Xumuueckue ananusol

PerynsipHo JOMKHBI aHAJIM3UPOBATHCS TOJIEBBIE OJAHKOBBIE MPOOBI HA MPEAMET MPOBEPKHU
BO3MOXKHOTO 3arpsi3HEHUs. PeKoMeHIyeTcsl TOTOBUTh U aHAIM3UPOBATh €XKEHEIeIbHO OJUH
MIOJTHBIA KOMITJIEKT TPOOOOTOOPHOH 1IeTI0YKH (JIeHbIoIephl — QMIBTPHI). [1oJeBbIe OTaHKOBBIE
npoObl JOJKHBI TOTOBUTHCS TOYHO TaKUM JK€ CIOCOOOM, KaKk U OOBIUHBIE MPOOHI,
HATPABIISATHCS HA CTAHIIMU U BO3BPAILIATHCS OOPATHO B JIAOOPATOPHUIO HEAIKCIIOHUPOBAHHBIMH.

HeoOxoaumo BKIIIOYATh KOHTPOJBHBIE MPOOBI B KAXKAYI0 aHATH3UPYEMYIO MapTHIO MpoO.
KoHTposbHBIE TPOOBI JODKHBI COACPIKATh TE€ YK€ PEareHThl, YTO M BHIMBIBAIOIINI PacTBOp, C
W3BECTHBIMH PEATMCTUYHBIMU KOHIIEHTpanussMu. OOBIYHO JOCTATOYHBIM MOXET ObITh 5%
KOHTPOJIBHBIX MPOO.
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Conocmagumocmsb OGHHBIX

OOBIYHO TUOKCHJ CEpbl M adpO30JIbHBIE CYIb(AaThl OMPEACISIOTCS OTACIBHBIM OJIOKOM
¢uIbTpOB, Kak 3TO onucaHo B pasnene 3.2.1. Kpome Toro, Iuokcuj cepbl KOJIUYECTBEHHO
norsiouaercs aeHprogepamu {1 u /12, a cymma a30THOM KHCIIOTHI M1 HUTPATOB B a3pO30JIbHBIX
YacTUI[AX MOXET OBITh ONpejieieHa W3 JaHHbIX W3 JaHHBIX, MOJYYEHHBIX OJIOKOM
MOCJIEIOBATENbHBIX (MIBTPOB. CpaBHEHHE pe3yJbTaTOB JaeT YETKYI0 XapaKTEPUCTHKY
HOJHOTBI TPO600TOOPa U MpoLeaAyphl aHanu3a. Pe3ynbTaThl, Kak MpaBUIO, JOKHBI OBITH B
npenenax = 10-15%.

3.4.1.10 KomMMeHTapuu K npoueaype oroopa npod Ha JqeHbIoAepbl

Jannas mpo6ooTOOpHas TEXHUKA JOCTaTOYHO JEIMKAaTHA U TPeOyeT TIIATEIbHOTO0 KOHTPOJIS
XUMHUYECKOTO aHaiu3a W, OCOOCHHO, pe3ylbTaTOB aHanmW3a OJaHKOBBIX Tmpob. Camo
NpoBeleHUEe MpoO00TOOpa JOCTATOYHO TMpOCTas omepanus, HO TpedyeT CTpOoroi
OTPENIEICHHOCTH B OTHOIIEHHH MecTa Tpo0o0TOOpa W YCTAaHOBJICHHOTO TIOpSIKa B
OTHOLICHUM TIEPECHUIKM HEIKCIIOHHUPOBAHHBIX JIEHBIOACPOB U  OJOKOB  (PUIBTPOB.
PexomMeHOBaHHBIE JEHBIOJIEPHBIC TPYOKH KakK IOPOTH, Tak M Xpynku. EcTe Oonee noporue
HeObIolecs NeHbloIepHble TpyOKu. [lomomHuTenbHas WH(GOpMAIMS [0 TEOPETHUYECKUM H
MPaKTUYECKUM aCIeKTaM JICHBIOJEPHOTO MpoOooTOOpa sl pa3aenbHOro 1mo (daszam
OTIpeIeJICHUs] COeIMHEHNUI a30Ta B BO3/lyXe MOXKET OBITh HaiiieHa B CCBHUIKAX, YKa3aHHBIX BO
Brenenun, a Taxxe B 0030pHOit ctathe Ali et al. (1989).

JlenproiepHbIil MeTO MPOOOOTOOPa Tak)Ke MPUMEHUM st onpeneneHus B atmocdepe HCI,
HF n HNO,, HO 3Tu coequHEHMsI HE BKJIIOUEHBI B U3MEpUTENbHYI0 TporpaMmmy EMEIT.

[Ipocrast TpyOuaTas aeHbroepHas cucrema, onucannas ®epmom (Ferm, 1979, 1982, 1986),
TpeOyeT CyIIeCTBEHHO MEHbIIE 3aTpaT Ha oOopyaoBaHue. Ecnu maHHble OIaHKOBBIX MPOO
(BKJTIOUAs TMOJIEBbIC OJIAHKOBBIC MPOOBI) M XOJ XMMHUYECKHUX aHAJIMU30B MOTYT OBITH CTPOTO
MPOKOHTPOJIMPOBAHBI, TaKas CHUCTEMa MOXET CIYXHUTh albTEPHATUBON OIMMCAHHOUN BBIIIE
cucTeMe.

JloctynHbl n emie 0ojee yCOBEPUIICHCTBOBAHHBIE CHCTEMBI, HalpHMep, A HENPEPHIBHOTO
MoHuTopuHra razoodpaszunoro NHj (Keuken et al., 1988).

34.1.11 CceblIkH
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ammonia by diffusion denuders. Atmos. Environ., 33, 4579-4587.
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ammonium nitrate dissociation constant. Atmos. Environ., 16, 993-1000.

3.5 Oumncrka u nponuTka GUJIbLTPOB

Cwm. paznenst 3.2.7 u 3.2.8.

3.6 Oxcrpakuus u3 GUIbLTPOB

Cwm. paznen 3.2.9

3.7 Omnpenesienue B BO3ayXe JErKUX YrjeBoJI0pPO10B

3.7.1 BBenenue

Cemunap EMEII no wusmepenusm yrieoaoponos/JIOC, mposenenHslit B 1989 rogy B
Jluanay, pekoMeHI0BaI U3MEPATh yriieBoopo bl oT C2 g0 C5 mpu otGope nmpod JABaKIbI B
Henemo Ha 10-15 cranuumsx B EBpone. [lns mpo6oor6opa ObulM peKOMEHIOBAHBI 3JIEKTPO-
MIOJINPOBAHHBIE KAHUCTPBI U3 HEPHKABEIOIIEH CTaJIH.

3.7.2 IlpuHUHMNBI

OunmieHHass cTajbHas KaHHCTpa 3allOJHSIOTCS BO3AYXOM JIO JaBlIEHHs OKoJo 2,8 aTMm.
Kanucrtpa nepecbuiaercs B 1a0OpaTOpUIO U B TEUEHUE HEJEIU AHATU3HPYETCS.

3.7.3 IIpob6ooTGopHOE 000pya0OBaAHHUE

[Tpo6OOTOOPHBIMU €MKOCTSMU SIBJISIOTCS OTHOJUPOBAHHBIE U3HYTPU KaHUCTPHI “Summa’” u3
HEepXKaBeIOIIeH cTamu eMKocThio 1,8 nmuTpa, Beimyckaemsle mpod. P.Pacmyccenom (Prof. R.
Rasmussen). [Ipodeccop Taxke MpoOM3BOAUT HACOCHI, HE 3arpsS3HSIONINE OTOMpaeMyIo pody
BO31yxa. Kak KaHUCTpPHI, TaK U HACOCHI OBUIN IIMPOKO MCIIONB30BaHbI M TecTHpoBaHbl B CIIIA
u B EBpome. bbuio mpoBeneHO OONbIIOE YHMCIO HUCHBITAHUN M CPaBHEHW, pe3yJIbTaThl
KOTOPBIX omyOrKoBaHbI B psae ctateid u otaetoB (McClenny et al., 1991; Pate et al., 1992;
Westberg et al., 1984; Olivier et al., 1986).
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3.7.4 Ilpoueaypa nmpoboordopa

Kannctpa m cxema mpoboorbopa mpenacraBieHsl Ha pucynke 3.7.1. Otbop mpob
MIPOM3BOJIUTCS B HECKOJIBKO JTAIOB:

[Tepen HayaaoM poOOOTOOpA KAaHKCTPA BaKYyyMHUPOBAHA.

VY nansercs KOHIICBas 3ariTyIiKa.

[ToacoeauHsIeTCS U 3aTSATUBACTCS BBITYCKHOM KJIAIaH.

BxrouaeTcs Hacoc.

JlaBrieHue molaeTcs Ha BBITYCKHOM KilanaH. BeHTHIIb KaHUCTPBI 3aKPBIT.
BrImtyckHas TMHUST BEHTWIMPYETCS OTKPBIBAHUEM BBIITYCKHOTO KJTalTaHa
(MuaEMYM 10 pasz).

6. OTKpbIBaeTCsA BEHTHJIb KAHUCTPHI — JIaBJICHUE B HEW noBoauTcs a0 1 atM. (130.).

Kanuctpa BeHTHIIMPYETCS] OTKPBIBAHHEM BBIITYCKHOTO Ki1anaHa (MUHHMYM 5 pa3).

7. JlaBneHue MOBOAWTCS 10 MAaKCUMAJIBHOTO - OKOJIO 2,8 aTMm.

3aKkpbIBaeTCS BEHTHIIb KAHUCTPHI M HACOC BBIKJIIOUACTCS.

9. VYnamsiercs BBIITYCKHOW KJIallaH M CTABUTCS KOHIICBAs 3ariTyIlKa.

Nk wh -

*

I[J'If[ HalmMCaHus Ha APJIBIKC KAHUCTPbI JOJIKCH MCIIOJIB30BAThHCA KapaHdalll.

He nmpumensiiiTe cuity mpu 3aTSTHBAaHUH BBITYCKHOTO KianaHa. OOBIYHO JOCTATOYHO YCHIIHE
OO0JIBIIIOTO M YKA3aTEeJIbHOTO NaJIbLIEB.

3.7.5 OumncTka KaHUCTP Nepe NepPBbIM HCIOJIb30BAHUEM

(1) oTkauuBaiiTe MpH JaBICHUU 10"° arm. B Teuenne 24 4 [P KOMHATHOM TemMmeparype.

(2) BBexnute 10 MKJ BOJBI, 3aII0JIHUTE KAHUCTPY OUYHUIIEHHBIM IeJIMEM J10 JaBiIeHUs 1 aTM.
(u130.) u ocTaBbTE Ha 24 yaca.

(3) orTkaumBaiTe A0 JABICHUS 10° atm. u 5 pa3 3anoJIHIITE TEIUEM.

(3) cmouure, BBeas 10 MKIT BOABI, M OTKAYaMTE 10 107 arm.

BoInonHseTcss 0THO-4aCOBBIN TECT HA YTEUKY. BEHTUIIb KaHUCTPBI 3aKpBIBACTCS, IIPU OTOM B
-10
TEYEHHUE Jaca He JIOJDKHO OBITh 3aMETHOTO POCTa JIaBJICHUs Ha ypoBHE 107~ aTm.

brnankoBeiif TecT He moikeH naBath curHaia Beimie 2000 uVs (30 ppt stana wim 10 ppt
OcH301a).

N3 200 xanuctp, 3akyrieHHbIX i nporpammbel EMEIL 7 oOHapyXuium I0OCTaTO4YHO
BBICOKHMI ypOBeHb YrieBoJopooB Cs M XJIOPCOAEpkKAIIUX PAaCTBOPUTENEH. DTH KaHUCTPHI
OUYMIIAJINCh METAHOJIOM, AlETOHOM M BOJOM, a 3aTéM YUCTWIHCH IO ONUCAaHHOW BBIIIE
npouenype. Y naneHue napoB mnpooauiiocsk npu 70°C BMeCTo KOMHATHOM Temneparypsl. Jis
OYNCTKH HCIOJB30BAaHHBIX KAHUCTP IPUMEHSJIOCh BAKYyMHUPOBaHUE B TeueHue 60-24 4dacos
npu masnennn 107" arm. u npn temmeparype 50°C. (TypGOMONEKYIAPHBIA HACOC (BHPMBI
Pfeiffer Balzers, ycoepmencrBoBanubiii B NILU, mo3BosisieT ouuimaTh OAHOBPEMEHHO 6
KaHUCTP).
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Purge
—» Flow
) Pattern

N

Puc. 3.7.1. Kanuctpa ans or6opa npo0 Ha JeTKue YriieBOIOPOIBL.
1 — kaHuctpa;
2 — BBIIIYCKHOM KJIalaH;
3 - BEHTWJIb KaHUCTPBHI.

3.7.6 Bo03MOXKHOCTH 3aKYNIKH 000PYI10BAHUS

Cmanvhole KaHucmpbl.
Prof. R. Rasmussen, Oregon Graduate Center, Biospheric Research Cooperation.

3.7.7 Ccplakn

McClenny, W.A. et al. (1991) Canister-based metod for monitoring toxic VOCs in ambient
air. J. Air Waste Manage. Assoc., 41, 1308-1318.

Pate, B. et al. (1992) Temporal stability of polar organic compounds in stainless steel
canisters. J. Air Waste Manage. Assoc., 42, 460-46.

Westberg, H. et al. (1984) Analysis of individual hydrocarbon species in ambient
atmospheres. In: Identification and analysis of organic pollutants in air. Ed. by L.H. Keith.
Woburn, MA, Butterworth. pp. 323-327.
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Olivier, K.D. et al. (1986) Sample integrity of trace level volatile organic compounds in
ambient air stored in summa polished canisters. Afmos. Environ., 20, 1403-1411.

3.8 OmnpeaesieHue ajabIerui0B U KETOHOB B OKPYKAKOIIEM
BO3/1yXe

3.8.1 BsBeaenue

B nocnennue roapl ObUIH UCCIEI0BAaHBI HECKOJIIBKO METOJIOB OJIHOBPEMEHHOTO ONpeAeIeHHUs
B BO3JyXe alpJeruioB W KeToHOB. K HacTosmeMmy BpeMeHH Haubosiee pacrnpocTpaHEHHbIN
METOA  TpEANoJiaraeT  HWCIHOJb30BAaHME  TBEPAOro  ajcopOeHTa, MOKpeiToro  2.4-
nuauTpodenmnruapazuaom (2,4-DNPH). OxonvaTenbHBIA aHAINW3 TMPOU3BOJAUTCS METOIOM
XKHUJIKOCTHOM Xpomarorpaduu BBICOKOTO paspemieHus ¢ Y D-IeTeKTopoM (CM., HarpuMep,
(Slemr, 1991)). DTor MeTon ObuT MOmU(HUIIMPOBAH Il UCIOJIB30BaHUsA B cucteme EMEIIL
(mpoueaypa npeacTaBiIeHa HIKE).

Jlnana3oH KOHIICHTPAIMi WHANBUIYAIBHBIX allbJIETUIOB U KETOHOB, ONPEACTISEMBIX TaHHBIM
MeToz0M, 00b4HO rpocTrpaetest ot 0,1 1o 10 Mkr/n’. TIpeaensl IeTeKTHPOBAHKS IIPH 0TOOPE
mpobsl oGbeMoM 750 mmTpo nexar B oGmactm 0,01-0,05 Mmxr/m’. IlpeaBapuTenbHBIC
pe3yabpTaThl mapayienbHoro nmpoboordopa Ha crannuu Birkenes (Hopserust) mokaszanum, 4To
BEJIMYMHBI CTaHAAPTHOTO OTKIOHEHHs cocTaBuimu 6% nns Qopmanpiaerunga (mpu cpeaHeM
sHagernn 0,30 MKr/m), 6% st arerona (mpu cpexreM 3uadennn 0,99 Mxr/m’) u 12% s
aneranbjaeruaa (npu cpeaHem 3nauenuu (0,42 MKF/M3).

3.8.2 IlpuHOMNBI

[Ipo6a Bo3myxa mpokauyuBaeTcs yepe3 KapTPUDK ¢ TMOJUATUIICHOBOW TPYOKOM, 3arOTHEHHOMN
KBapLEBON Kpowkod, nokpbitoii 2,4-DNPH. Anpaeruabpl M KETOHBI pearupyroT C
noakuciaeHHsM 2,4-DNPH, o0pa3ys coOTBETCTBYIONINE THAPA3OHEI.

0
| H*
O_N N—NH, + R—-C-H ——

NO2

O,N N—=N=CH—-R + H.0

NO,

Puc. 3.8.1 Peakmmmonuag cxema
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[Tocme HSKCHOHMPOBAHUSA KAPTPUIK OJIIOUPYETCS AaleTOHUTPUIOM, M OSKCTPaKT HPOObI
aHATM3UPYETCS BBICOKOMPOU3BOIUTEIFHBIM JKUIAKOCTHBIM XpomaTtorpagoM ¢ oOpaTHOU
dazoit ¢ ucnonb3oBaHueM Y® MUOIHOTO AETEeKTOpa. JleTeKTupoBaHHWE U KOJIWYECTBEHHOE
omnpeNeNieHue TMPOBOAUTCS Ha JUIMHE BOJHBI 369 HM (MMpUHA TMOJOCH 22 HM) C
WCIIONIb30BAaHUEM CPABHUTENBHON [UIMHBI BOJHBI 474 HM (mmpuHa mnonockl 50 HM).
JleTexkTupoBaHUE U KOJIMYECTBEHHOE ONpEJeNeHUE TUKapOOHMIIOB npoBoauTcs Ha 440 HM
(mmpuHa mosockl 22 HM), ucnoibiys 337 HM (mmpuHa moiockl 50 HM).

3.8.3 IIpoboorOopHOE 000pyAOBaAHUE

Kaprpumxu Sep-PAK DNPH-silica

Hacoc ansa npokauku Bo3ayxa, mojeins DOA-p101-BN
I"azoBenii cuetunk, FLONIDAN, Gallus 2000 G1.6

Menusie TpyOku, niuHa 1 MeTp, BHyTpeHHHA auameTp 0.46 cm

3.8.4 B03MOKXHOCTH 3aKYNIKH 000pYAOBaHUS

Abcopoyuonnvie mpyoxu:
Sep.-PAK DNPH-silica, cartridges, No. 37500
Waters, Millipore Corporation, Waters Chromatography, Millford, MA, USA.

Membpannwiii Hacoc:
GAST, Model DOA-P101-BN
MFG Corp., Benton Harbor, Mich., USA

Tazoswiil cuemyuk:
FLONIDAN
Gallus 2000 G1.6, Islandsvej 29, DK-8700 Horsens, Denmark

[TpoGooTbopHOE 0O0OpyIOBaHKE B cOOpe TOKa3aHO Ha puc. 3.8.2. Pe3p00BBIC COSAMHCHHS HA
BXOJIC M BBIXOJIC HACOCA, HA BXOJIC Ta30BOI0 CYCTYMKA TPEOYIOT UCIIOIB30BAHUS TE(PIOHOBOM
JICHTBl KaK YIUIOTHHUTENS I oOecriedeHusl TepMeTHuHOoCcTH. Heobxommmo coOromarh
OCTOPOXKHOCTh, YTOOBI HE COPBATh PE3b0Y COCTUHEHHIA.

[Tepen ncnosb30BaHNEM 000PYIOBAHHE JOJKHO OBITH MPOBEPEHO HA BO3MOXKHOCTB IMPOTEUYCK
¥ Ha CKOPOCTH MOJIa4M BO3/yXa HacocoM (00bI4HO 1,5-2 1/mMuH).

Ilposepka na npomeuky: 3aTKHATE BXOJITHOE OTBEPCTHE TIOIMATHIICHOBOM TPYOKH 3ariyIKON
JIyepa (W mpocTO GONMBIIMM MATbIEM) H BKIIOYHTE HACOC. B TeueHue 2 MUHYT JEPKHTE
IPOOOOTOOPHYIO JIMHMIO 1O YCTAHOBUBILUMCS JABJICHUEM — MTOKA3aHHE T'a30BOI0 CUETUMKA
HE JIOJDKHO MEHSTHCS.

Ilpogepka ckopocmu npokauku 6o30yxa: 1logcoequHUTE KapTPUIK ¢ KBApLIEBOM KPOILIKOH,
nokpeitoii DNPH, k BXogHOMY maTpyOKy Bo3ayxa (Kak rmoka3aHo Ha puc. 3.8.3) u BKIIOUUTE
Hacoc. M3Mepstiite 00beM «11poObD» B TeueHue 5-10 MUH U paccuuTaiiTe CKOPOCTh IPOKAYKH B
pasmepHoctu (i/mMuH). Ilpr HEOOXOAUMOCTH TMOIKOPPEKTHUPYHUTE CKOPOCTH IMPOKAYKU

" TIpo6ku u 3armymiku Jlyepa MOTyT ObITh 3aKyIUICHBI (HAIPEMEp, CM.
http://www.pmcplastics.com/luercap.htm wim http://www.medikit.com/luercap.htm) (npum. peo.
PYCCKO20 nepegooq)
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HUTOJIbYATBhIM KJIaIlaHOM 10 2 JI/MUH WIH J0 MaKCHUMAJIbHO BOSMO)KHOI71, HO HE BBIIIE 2 JI/MHH
(I/IHOF,I[a COIIPOTUBJICHUEC KAPpTpUIAKa ACJIACT HECBO3MOKHBIM JOCTUYb 2 J'I/MI/IH)

3.8.5 TIloaroroBka 030HOBOI0 CKpy0Oepa

Coraute mennyo TpyOky (mmuuoit 1 m u BHyT. nuam. 0,46 cm) B merimo. Ha 5-10 munyT
HATIOJTHUTE TPYOKy pacTBOpOM Moauia Kanus (pa3daBbTe HachileHHBINH pacTBop KI Bomoi B
cootHowieHuu 1:1). Creiire pacTBop U3 TPYOKHM M MOJHOCTBIO MPOCYIINUTE, MPOIYyCKaHUEM
yepes Hee a30Ta.

3.8.6 IIpoueaypa nmpobdoordopa

e [IpoOsl JOKHBI OTOMpATHCS MO MOHeAeNbHIKaM 1 yeTBepram ¢ 8:00 mo 16:00 mectHOTrO
BPEMECHH.

e ludopmarus o npobe NomKHA OBITH TIIATEIHHO 3aHECEHA B PETHUCTPALIMOHHYIO (OpMY
npoOsl. PerucrpannvonHas ¢opma I0JDKHA CONPOBOXKJIATh MNpoOy Kak MNacmopT IpHU
nepecsUike Mmpobsl B jabopatopuio. Ilpu mepecbuike mpoOa HaXOAMTCS B CTEKISIHHOM
KoHTelHepe. Kakaplii CTEKIISIHHBIA KOHTEHHEp IOJDKEH OBITh OTMapKHUpOBaH (Ha3BaHUE
CTaHIINH, JaTa MpoOooTOOpa).

ITocneooseamenvnocmo oelicmeuii:

1. 3anummre cienymrmee B PETUCTPAlMOHHYIO (GopMy MHpoObl: HOMEp MapTHH
IpoOOOTOOPHOIrO KapTpUIkKa, HOMEP O30HOBOIO CKpyOOepa, HoOMep MpoObl, BHEUIHSSA
TeMIIepaTypa, TeMIeparypa BHyTPH, METO TpoO00TOOpa 1 IMOAIHCE.

2. CHMMHUTE 3ariIylIKy ¢ 030HOBOTO CKpyOOepa.

3. BckpoiiTe makeT, B KOTOPOM XPaHUTCS KapTpUDK. Y JanuTe 3araymky Jlyepa u KpbIlKy;
XpaHUTE UX «IOJA PYKOW» (BaM MOTpeOyeTcsl 3ariylika M KpbIIIKa JIs 3aKphIBAHUS
KapTpHUIKa MOCie 3aBepIIeHUs Tpo00oTOopa).

4. CoenWHHTE O30HOBBIH CKpyOOEp, KapTpUK M TOJUITHICHOBYIO TPYOKY Tak, KaK 3TO
noka3aHo Ha puc. 3.8.3 (030HOBBIH ckpyOOep JOKEH pacioaraThCs nepes KapTpUHKeM
M0 XOJy IMPOKa4MBaeMoro Bo3ayxa). KoHel 3armymikm KapTpumka JAOJDKEH BXOIUTH B
MOJIUATUIICHOBYIO TPYOKY («CTBIK B CTHIK») TaKUM 00pa3oM, YTOOBI CHIIMKOHOBAsI TpyOKka
CKpeIuIsijia BXOASIIME B Hee TPYOKH, HO YTOOBI HE ObUIO KOHTAKTA ra3a ¢ CUJIMKOHOM.

5. VYcranoBute npo6ooTOOpHOE 000pyAOBaHKE B pabouee IpoOOOTOOPHOE MOTOKEHHE.

6. 3anummre ClIEAyIOUIyl0 WH(POPMALKIO B PETUCTPALMOHHYIO (opMy MpoOBI: MOKa3aHHE
ra3oBOro cuUeTdymka W BpeMs Hadaja mpobooTOopa. Bximtounte mnpobdooTOOpHOE
obopyaoBaHue.

7. Tlocne 5-10 MuHyT pabOTHI OTPETYIUPYHTE CKOPOCTH MOTOKA BO3IyXa.
8. Tlocne 3aBepiieHus mpob60oTOOPa 3aKpONTE KapTPHK 3araymkoi Jlyepa.

9. 3anecute cieAyrouly0 MHPOPMALUIO B PETUCTPAIMOHHYIO (opMy NpOOBI: MOKa3aHUS
ra3oBOT0O CYETYHKA U BpeMs OKOHUAHHs IP0oO00TOOpA.

10. 3akpoiiTe 030HOBBII CKpyOOEep KOHLIEBBIMHU 3aryIIKaMH.
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7 — Bxonx;
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14 — Beixog.

OUTLET

[
(2]
ol
=
-

GASMETER

59



60

Puc. 3.8.3

PE-tube
(1,5m-2,0m OD 1/4", ID 4,1 mm)
—

Silicone-tube
(2cm, OD 10 mm, ID 4 mm)

Silicone-tube
(2 cm, OD 10 mm, ID 4 mm)

:Rubber

Ozone-

[Toncoenunenue kaptpumka ¢ DNPH-HocuTenem u 030HHOTO CKpyObOepa ¢

BXOJHBIM ITOJIMATUIICHOBBIM NAaTpyOKOM Hacoca.
1 — O30HOBHII CKpYyOOED; 3 — CuiiukoHOBasI TPyOKa;
2 — CunmukoHoBas TpyOKa; 4 — TlonusTUneHoOBas TpyOKa.
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Jns Toro, 4roObl M30€KaTh CMbIBA TUICHKH HOJAWAA KallMsl CO CTEHOK CKpyOOepa B CHIPYIO
MOTOJTy, Ha €r0 BXOZE JOJDKHA OBITh ITOCTaBJICHA 3aIlMTa OT BOJIHBIX Karenb (TedaoHoBas
BOPOHKA WJIM BEPXHsIsl 4aCTh TEPIOHOBON OYTBHUIKH).

3.8.7 IIpaBuia npo6ooTdopa

e Halop 3amacHBIX KapTpUKEH MOJDKEH XPAaHUTHCS B IJIOTHO 3aKPBITHIX MAaKETaxX MPHU
temnepatype 4°C.

e [locne okoHuaHus MPOOOOTOOPA FIKCTIOHUPOBAHHBIC KAPTPHIKU JTOJDKHBI OBITH KaK MOXKHO
CKOpee JEMOHTHPOBAHBI U 3alieyaTaHbl 3ariymkoi Jlyepa.

e KapTpumku noMemarTcs B CTEKISHHbIE KOHTEHHEPHI ¢ 3aBUHYMBAIOIIUMHUCS KPBIIIKAMU C
Te(PJIOHOBBIM YIIJIOTHCHHEM.

o [Ipomapxupyime cmeKisHHble KOHMEUHepbl, WCIONb3ysd HUISHTU(DHUKATOP TMPOOHI,
HaIMCAaHHBIM Ha caMmoKieromieiics 3TukeTke. CTEKISIHHbIE KOHTEUHEpHI MOMEIIAI0TCS B
TJIACTUKOBBIE KOHTEHHEPHI U HAIIPABIISIOTCS B JIA0OPATOPHIO.

e EciM 3KCIIOHUPOBAHHBIE KaPTPUIKU MPUXOJAUTCS XPAHUTh HA CTAHIIMU HECKOJBKO JTHEW,
OHM JOJDKHBI OBITH TOMENIEHBI B TeMHoe, npoxianHoe (4°C) mecro, Hampumep, B
xonoawibHUK. HuUkoOrga He XpaHuTe KAPTPHIKM TaM, I/Ae XPAHATCH KApOOHMJIbI
(aueToH u mpov.).

3.8.8 Ilpoueaypa nmoaroroBKM 0J1aHKOBOI MPOObI

1. Tlocne moaroToBku 000pya0BaHUs A MPoOOOTOOPA, OTKPOHTE MAKET C TEM e HOMEPOM
NapTUH, YTO U JUIs pealIbHbIX MPOO.

2. 3aHecuTe B pETUCTPAIIMOHHYIO (hOpMY MPOOHI CIEAYIONIYI0 HHPOPMAIIUIO: HOMEp MapTHH,
K KOTOPOI MPUHAAIEKUT OJTaHKOBBIA KapTPUK, BpEMsI BCKPHITHSA MTaKeTa, HANMEHOBAaHUE
npoOBl (B TakOM ke BHUIC, KaKk W peallbHble TPOOBI), BHYTPEHHSS TeMIIeparypa
MOMEIIEHUSI U TOJAMUCh. BMecTo mokasaHus ra3oBOro CYeTYMKa M BPEMEHU OKOHYAHUS
0oTOOpa B PErUCTPalMOHHON (hopMe TTPOOBI JOKHO ObITh HarmucaHo ciioBo «BJIAHKY.

3. TlomecTtute OGIAHKOBBIN KapTPUIK PAIOM C MPOOOOTOOPHBIM 00OPYAOBAaHHEM B TCUCHHE
npoboor6opa. He cHuMaiiTe KOHIIEBbIE KPBIIIKH U 3arTyIIKH.

4. Tlocne OKOHYaHHUS PeaTLHOI0 NPoO00TOOPa OJIAHKOBBIN KapTPHIK T0JIKEH MOABEPraThCs
TEM JK€ MpoIelypaM, YTO U peayibHasd npoda. [Ipomapkupyiite CTEKISHHBIA KOHTEHHED
uaeHtudukaropoM mpoos! u cioBom «bJIAHKY.

5. bnaHKOBBIM KapTpUIK NOJKEH ObITH OTIPABIEH B J1a0OPATOPUIO B OJAHOM KOHTEWHEpe
BMECT€ C pealbHbIMH Tpobamu. PeructpamuonHsle  (oOpMBI  MPOO  JTOIDKHBI
TPaHCHOPTUPOBATHLCSI BMECTE C CAMUMHU IIPoOaMu.

3.8.9 Ccplikn

Dye, C. and Oehme, M. (1992) Comments concerning the HPLC separation of acrolein from
other C; carbonylcompounds as 2.4-Dimitrophenylhydrazones: A proposal for
improvement. J. High Resolut. Chromatogr., 15, 5.



62

Millipore Corp. (1992) Waters Sep-Pak DNPH-Silica Cartridge; Care and Use Manual.
Milford, USA, Waters Chromatography Publications.

Slemr, J. (1991) Determination of volatile carbonylcompounds in clean air. Fresenius J. Anal.
Chem., 340, 672.

3.9 OmnpenesieHue 030Ha

3.9.1 BBenenue

B nocnennue 20 ner ayig u3MepeHUsi 030HA B OKPY>KAIOIIEM BO3AYyXE€ HCHOJIb30BAIUCH KaK
XEMUJTIOMUHECIICHTHBIN, TaKk U Y ®-a0copOrmonHbiid MeToabl. [locae MHOTHX JIET TUCKYCCHIA
W B3aWMHBIX CpPAaBHEHUH C pa3NIUYHBIMH METOJAMH MOKPOW XHMHH [UIsl KaduOpOBKHU
TE€HEPATOPOB 030HA, MCIOJB3YEMbIX ISl KaTMOPOBKM aBTOMAaTUYECKHMX MOHHUTOPOB O30HA, B
HACTOSIIEE BpeMs CTalI0 OOLICHPUHATHIM HCHOIB30BaTh Y D-(HOTOMETpHIO KaK OCHOBHOM
KanmuOpoBouHblii MeToa. [lockonmbky ObUTO MOKazaHo, uTo MeTon Y D-abcopOruu HaaeKeH
JUIS TIOJIEBBIX M3MEPEHUH, OH BHIOpaH Kak pekoMeHayeMsblid uist cucrembl EMEIL u onucan B
naHHoM PykoBoactee. Omnmcanue cieayeT NpUHOMNaM MeXTyHapoJaHOW OpraHu3aluu 1Mo
crangaptuzanuu (ISO) (ISO 13964:1998).

OO6ume TpeOGoBaHMS K PETMOHAIBHBIM CTAHLUSAM MPUMEHUMBI U K 030HY. Kpome Toro,
CIIEAYHT YYWUTBIBaTh, YTO O30H SBIAETCS PEAKIMOHHO-CIIOCOOHBIM Ta30M, KOTOPBIN
norjaomacTcsa paCTUTCIIbHOCTLIO. 9T0 03HA4acT, 4YTO U3MCPCHHUA O30HA JOJI’KHBI BBITIOJIHATHCS
Ha JOCTaTOYHOM YyJAaJIE€HHH OT pacTuTenpHOCTH. Hampumep, cetb MoHmTOpuHra Kanasms
PEKOMEHIyeT MpoOo0TOOp Ha BHICOTE 3—5 METPOB HajJ YPOBHEM 3€MIIM M HAa PacCTOSHHU
6onee 20 M OT JepeBbHEB.

JletanpHOE ommcaHue TMPOLEAyp OOCITy)XKMBaHUS MPHOOPOB UII MU3MEPEHHUS 030HA MOXKET
OBITh HAlIEHO B PYKOBOJACTBAX MO OSKCIUTyaTalldd Pa3IMYHBIX KOMMEPUYECKHU TOCTYITHBIX
MOHUTOPOB.

3.9.2 OobaacTp npuMeHeHUS

OnuceIBaeMBbIH METOA TIMPUMCHUM JUIA HCIPECPBIBHOI'O MOHUTOPHHIAa O30HaA (03) B

OKpY’KaoIIeM Bo3ayxe. MeTosl MOKET ObITh MCIOJIb30BaH B JAHAna3oHe KOHIEHTpAIui oT 2
MKr/M 710 2 mr/m’ (1-1000 ppb).

3.9.3 IIpuHUMIBI

[Ipoba BO3MyXxa HEMPEPHIBHO MPOKAYMBACTCS Y€pPe3 ONTHYECKYIO MOTJOTUTEIBHYIO SYCHKY.
Bnonps suyediku mpOXOAUT JIyd MOHOXPOMATHYECKOTO CBETa C UIMHOW BOJHBI 253,7 HM,
W3ITy4aeMOro CTaOMIM3WPOBAHHON PTYTHOW pPAa3pSIHOW JIAMIIOH HU3KOTO JaBJICHUS.
[TornomieHre MOTOKa cBeTa MPOOOW BO3MyXa SBISETCS MEpPOW KOHIEHTPAllMd O030Ha B
OKpyXkaroreM Bo3ayxe. UToObl n30ekaTh MOMEX OT JAPYTUX Ta30B, MOTJIOMIAIOIINX CBET Ha
TOM JK€ JUIMHE BOJNHBI W U3-32 HECTAOWJIBHOCTH MCTOYHHMKA CBETa, MPUMEHSETCS
KaTaJIUTUYECKUN KOHBEPTOP 030HA, KOTOPBIM CEJIIEKTUBHO YNAJISIET 030H U3 MOTOKA BO3IyXa
b0 depe3 ompeesieHHbIe HHTEPBAIbl BpeMEeHH (IIPH 3TOM uepe3 HU3MEPHUTENbHYI0 SYEHKY
MIPOITYCKAETCs BO3yX TO C 030HOM, TO 0€3), 1100 MOCTOSHHO C TIPOITYCKAHUEM BO3/yXa 4epe3
JIBE STYCHKHU — C 030HOM U Oe3.
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Jis  pacdera KOHIIGHTpAallMM O30HAa HcCHoib3yeTcss ypaBHeHue JlambGepra-bapa, B
COOTBETCTBUU C KOTOPHIM COOTHOCSITCSI MHTEHCUBHOCTH ITIOTOKOB CBETA:

I/l = exp (-acd)
rae

Iy - UIHTEHCUBHOCTH CBETa, M3MEPEHHAs MMPY HAJTUYUH 030HA B NMpoOe rasa;

Il - UHTEHCUBHOCTH CBETa, U3MEPEHHAs MPU OTCYTCTBHH 030HA B mpobe rasa;

a - ko3 HIHMEeHT NOTJIONICHHS 030Ha HA JUTMHE BOJIHEI 253,7 HM, paBHbIH 1,44 X 10°
M2/MKr;

C - MaccoBas KOHIICHTPAIUs 030Ha, MKT/M;

d - ITMHA ONTHYECKOro MYyTH, M.

Y®-poromeTpust TakKe PEKOMEHAyeTCs s HpoLeaypbl KaTUOpPOBKM OTHOCHUTEIBHO
NEPBUYHOTO cTaHaapTa. Vcrnonb30BaHue NepexoaHbIX (BTOPUYHBIX) CTAHJAPTOB, BKIIIOUYAs HE
Y® meronpl, B MPUHIMIIE BO3MOXKHO, €CJIM OHM B CBOIO O4epeab ObUIM NpeABapUTEIbHO
IPOKATMOPOBaHBl OTHOCUTENIBHO MEPBUYHOIO Y P-POTOMETPUUECKOTO METO/IA.

3.9.4 PeareHThHl H MATEPHUAJIBI

IIpoboomobopnan nunusn

[Tpo6ooTOopHast TUHHUSA NOJKHA OBITH BBHITIOJHEHA WX MAaTEPUAOB, KOTOPbIE MHEPTHHI IO
OTHOWICHUIO K O30HY (HampuMep, CTEKJIO WM (TOp-YIICPOAHBIE IOJUMEPHI), a TaKKe
JIOJKHA OBITH MPEIeIbHO KOPOTKOM, 4TOOBI CBECTH K MUHUMYMY BpeMsi TIpEObIBaHHS BO3IyXa
B TpyOkax. [Ipm Hanmumm B TpoOe OKPYXKAIOIIEro BO3AyXa OKCHIAa a30Ta OH OyJer
pearupoBaTb C O30HOM TMIPH MPOXOXKICHHH BO3/AyXa depe3 MpoOOOTOOPHYIO JIMHUIO.
[IpoGooTbopHast NUHUA WU CUCTEMa TPYOOK JOKHA OBITH YMCTOM M OOBIYHO JOJKHA
3aMEHATBCA 4epe3 roJi AKCIuTyaranuu. Ecnm mpennonaraercs ocenaHue B MpoOOOTOOPHOM
JMHUM OOJIBIIOTO KOJIMYECTBA MBUIH, OHA JOJDKHA OYHIIATHCS WM 3aMEHSATHCS 00Jiee 4acTo.

QDunvmp ynaenueanusa yacmuy

[lepen mocTymuieHHEM B ONTHUYECKYIO KIOBETY IMpo0a BO3[yXa JOJKHA OBbITh IMpPOIyIIEeHa
yepe3 ¢GuwibTp. OUIBTp U QUIBTPOAEPKATENb JOJKHBI ObITH BBIMOJHEHBl U3 MaTepHAJIOB,
MHEPTHBIX 10 OTHOILIEHHUIO K 030HY ((pTOp-yriaepoansiii nonumep). @uiIbTp J0KEH yAAIATH
BCE YaCTHUIIbl, CIIOCOOHBIC MOBIMATH Ha paboTy aHanuzatopa. OH JODKEH 3aMEHSTbCS Ha
PETYJISIPHOM OCHOBE, B 3aBUCMMOCTH OT KOHILIEHTpAIMM YacCTHUI] B OKPYXKarOIIeM BO3J1yX€ Ha
CTaHUMHU. DTO HEOOXOaUMasl oneparysi, MOCKOIbKY CJIO0H HAKOIUIEHHBIX Ha (PUIBTPE YaCTHIL
MOJKET BECTH K IOTJIOLICHUIO YaCTH O30HA M3 OTOMpaeMoi MpoOBl, a TakKe NMPHUBOIUTH K
MOBBIIIEHUIO A3POAMHAMUYECKOT0 CONPOTUBIIEHUS Ha (PUIIBbTpE.

OOGBIYHO UCTIONB3YIOTCST (GUIBTPHI C PA3MEPOM TIOP 5 MKM.

Kak npaBuso, HoBble PUIBTPHI TPEOYIOT HEKOTOPOrO BPEMEHH JJIsl CTAaOUIN3alluu TOKa3aHUN
npubopa. IlosTomy maHHbIe 32 mepBble 5-15 MUHYT mociie cMeHbl (WIBTPA JOJKHBI OBITH
YAAJIEHBI U3 3aIIUCH.

«Hyneeou» 6030yx

«HyneBoit» Bo3ayx HEOOXOaUM JJIsl MpOLEayphl KaauOpoBKM aHanu3zaropa. 13 «HyneBoro»
BO3/lyXa JOJKHBI OBITh IOJHOCTBIO YAAJNEHBI O30H, OKCHABI a30Ta U Jpyrue IMpHUMECH,
CO3JAIONIME IIOMEXH, HaJIM4Yhe KOTOPBIX MOXKET OBbITh NPUYMHON TMO3UTHUBHOTO WU
HEraTUBHOTO OTKJIOHEHUH B moka3aHusx Y @-horomerpa. «HyneBoit» Bo3ayx, Mo1aBaeMblid B
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dboToMeTp TpH H3MEpPEHUW BENWYUHBI ), JODKEH OBITh TakKUM e, KaK W TOT, 4YTO
HCITOJIB3YETCS TIPH MOJTYUYCHUH KAITMOPOBOYHBIX CMECEH ¢ 030HOM.

Ecnu ucnonb3yercss CHHTETHYECKHH BO3AYX, COAEP KaHUE KHCIOPOJa B HEM JOJKHO OBITh B
npenenax 2% OT HOpMaJIbHOW aTMOC(EPHON KOHIIEHTPALIUH.

JleTanpbHOE oOmHcaHWE CMOCO0a TPUTOTOBJICHHUS «HYJIEBOTO» BO3JyXa U3 OKPYKAOIIETO
BO31IyXxa nmpuBoauTcs B okymeHnte EPA (1979a).

3.9.5 Annaparypa

3.9.5.1 Y®-poromeTrpruyecKnili aHAJIM3ATOP 030HA B OKPY:KAIOIIEeM BO31yXe
KomnonenTsl TMNU4HO# cucteMbl Y D-poTOMETpHUUECKO CHCTEMBI Ui M3MEPEHHS O030Ha
noka3ansl Ha puc. 3.9.1. XapakTepuUCTUKH, KOTOPBIE TOJHKEH UMETH MOHUTOP, MPEACTABICHbI
HUXKeE:

Jnamazon : 0,002—-2 mr/m3
BrixonHoii curaain : 0-10V Ha Bcro mkany
Bpewms 3anepxku :20c

Bpewms oTkinka Ha nmoBelieHHe 15 ¢

Bpewms oTkinka Ha noHmwxkenue  : 15c¢

Bpewms nporpesa : 2 4aca

HecTaOunpHOCT «HYIIS»
HecTaOmibHOCTD MIKAJIBI pacxoza

: + 2 MKI/M3 3a HEJEIIO
: <0,5% 3a Henenro

BocnpounzBoagumMocTs : £ 2 MKr/™3
[Tepuon paboThl 6€3 KOHTPOJIS : 7 nuen
CKkopocThb TIoJIa4¥ MPOOKI : 1,5-2 n/mun
TemnepaTypHbINA pEXKUM : 045 °C

Hmeercss MHOTO KOMMEPUYECKHX NPEATIOKEHUH ITOCTaBKM HPHUOOPOB, COOTBETCTBYIOIINX
TpeOyeMbIM XapaKTePUCTUKAM.

OpHUM W3 BaXHEHIIMX KOMIIOHEHTOB NpHOOpa SBISIETCS O30H-CEIEKTUBHBIA CKpyOOep.
OOGBIYHO TPOU3BOIUTENN TPUOOPOB YKA3BIBAIOT CPEAHIOI MPOJIOJDKUTEILHOCTh PaOO0ThHI
TAaKOro CKpy0Oepa, OHAaKO peaqbHOE BpEeMs €ro >KU3HU OyleT 3aBHCETh OT KOHILIEHTpAIHii
JPYTUX 3arps3HSIONIMX BEHIECTB B BO3AyXE Ha CTAHIWM MOHHUTOpWHra. Beixom u3 cTpos
cKpy66epa Gy/IeT CHIKATD PEaKIHio IPHOOPa Ha 030H .

[Tockonpky Benu4yuHA KOI(PUIIMEHTa ONTUYECKOTO TMOTJIOMICHHS] O30HOM, MPHUBEACHHAS B
dopmyite paznmena 3.9.3, 3aBUCUT OT TEMIIEPATYpPHI U JABICHUS, BAXKHO, YTOOBI IPUOOP UMET
WHANKATOPBl TEeMIepaTypbl M JaBJICHUSA, CIIOCOOHBIE U3MEPSATh OTH MapaMeTpsl B
MOTJIOTUTENLHON suelike ¢ TouHocThio +0,1°C u £0,1 klla, cOOTBETCTBEHHO.

3.95.2 Annaparypa Aas KaJuOpoOBKH

VYnpoieHHast cxeMa IepBUYHOM CHCTEMBI KATMOPOBKH 030HA MOKa3aHa Ha puc. 3.9.2. Ona
COCTOHUT M3 reHepaTopa 030Ha U KanubpoBouHoro Y d-dortomerpa.

* v o
Vmeercs BBULy HE MTHOBEHHBIH TIOJIHBIN OTKa3 CKpy0Oepa, a MOCTeNeHHOe CHIKeHHE ero 3O ()eKTUBHOCTH
(npum. peo. pycckozo nepegooa)
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Air Inlet
’ Particle Filter ‘
4* Only for
UV Ambient
] ozone
By-pass ] Analyzer
Valve :
Ozone Catalytic
Converter
Optics
UV Detector UV Absorption Cell Q
UV Source
Lamp
Signal Flow
Processing Meter
Electronics
. Pump
ow
Meter (>Q
Puc. 3.9.1 Y®-¢poromerprueckas CUCTEMA U3MEPEHUS 030Ha
1 — Bxox Bo3ayxa; 8 — OnTuka;
2 — OunbTp YaCTUIL; 9 — Jlamma — uctounuk Y ®;
3 — Tonbko mist Y d-ananuzaropa O3 B Bo3ayxe; 10 — biiok 06paboTku curHana;
4 — baitnacHslii Ki1anaH; 11 — Kontponep nortoka;
5 — KaTtanutuueckuii KOHBEpPTOp 030HA; 12 — Pacxonomep;
6 — YO nerekTop; 13 — Hacoc.

7 — YO nornoTtuTenbpHas SICHKa;

Vent
Flow Flow Ozone .
< > » Controller > Meter > Generator | ™| Output Manifold E»b
Zero
Air

To Inlet of
Analyzer under
To Inlet of Calibration
UV Calibration
Photometer

Puc. 3.9.2 CxeMa nmepBUYHOM CUCTEMBbI KATHOPOBKH 030HA.

1 — «Hyneoi» Bo3nyX; 5 — Paznatounas rpebeHka;

2 — KoHTpoiuiep noTokxa; 6 — Beixoa HapyKy;

3 — Pacxonomep; 7 — Ha Bxon Y@ ¢oromerpa-kanubparopa;
4 — I'enepatop 030Ha; 8 — Ha Bxo1 KamuOpyeMoro 030HOMETpA.

IHepsuunwvtii Y O-gpomomempuueckuil kanuopamop
[TepBuunoit YO kanmuOparimoHHBIA (OTOMETp JOJKEH HCIIOIB30BATHCS TOJIBKO IS LieeH
KaTMOpPOBKM W JOJDKEH HAaXOOUTbCA B CTAaOWIBHBIX J1a0OpaTOPHBIX YCIOBUSAX IIOJ
THIATENBbHBIM MPUCMOTPOM. PaznuuHble yacTu KanuOpanuoHHOTO (OTOMETpa TaKHe XKe, Kak
nokaszaHo Ha puc. 3.9.1, Ho 0e3 KaTaJIMTHYECKOro 030HHOTO ckpy0OOepa. Kaxkaas yacth cxeMsl
OJKHA OBITH BBIIIOJIHEHA C OCO00H TIIATEIBHOCTBIO.
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Korga B 3TOM pasnene UCHONb3yeTCsl TEPMUH «IIEPBUYHBINY KaaMOpalMOHHBIA (OTOMETD,
MOJpa3yMeBaeTcs, MEPBUYHBIN KanuOpaTop IUIsl JaHHOW JIaOOpaTOpUH WIIM, HATIPUMED, JUIS
JaHHOM cTpansbl. JKenarenbHO, 4TOOBI TaKKe MEPBUYHbBIC KaTUOpaMOHHbIE (POTOMETPHI OBLIH
TECTUPOBaHbl OTHOCUTENbHO Y®D-poromerpa HanmoHalibHOrO HMHCTUTYTa CTaHIApTOB HU
texnosorun CIHA (NIST - National Institute of Standards and Technology). Oaun u3 myreit
noctxeHus 3toro — nokymnka y NIST cneunansHoro NIST-Y®-doromerpa, koTopslii Oyaer
nepuoanydecku nposepsTbes B NIST. [Ipyroii BappaHT COCTOUT B TOM, YTO HAI[MOHAJIbHBIN
(i  1abGOpaTOpHBIN) MEPBUYHBIN KaauMOpaTop TecTupyercs oTHOCUTEeNbHO NIST-YO-
dboTtomeTpa B Kakoi-HUOYIb Apyroi ctpane (Hampumep, pa3 B rox). Ilo ceemenusam KXI]
EMEIT Ttpu cambix HOBBIX NIST-Y®-doromerpa B EBpore HMEOTCS IO CIEAYIOUIHM
azpecam:

Institute of Applied Environmental Research at the University of Stockholm,
Air Pollution Laboratory, Stockholm, Sweden

Phone : +4686747000: Fax : +46 8612 08 49

Swiss Federal Laboratories for Materials Testing and Research (EMPA), Diibendorf,
Switzerland

Phone : +4118235511: Fax : +411 8216244

Czech Hydrometeorological Institute
Prague, Czech Republic
Phone : +4224016719: Fax : +42 2 401 0800

TI'enepamop o030ona

Jannaplii mpubop TreHepupyeT CTAOWIbHYIO KOHIICHTPAIMIO O30HA, KOTOpas H3MEpSeTCs
OMHMCAaHHBIM  BBIIIE  KaMOparuoHHBIM  (¢oTtomeTrpoM. OH JOMKEH obOecreunBaTh
NPOAYLIMPOBAHNE CTAOMIIBHBIX KOHIICHTPAIUKA 030HA B 3aJJaHHOM JHMaIa3oHe Mpu TpeOyeMoit
CKOpPOCTH TIPOKAYKH U B TEYCHUE BCETO MEPUO/IA BHITOTHEHUS KatuOpoBKU. Ecim HepocTyneH
TeHEepaTop O030Ha, MPOAYLHPYIOMUI pa3IuyHble KOHLEHTPAIMH, KaTuOpalMoHHas CUCTeMa
JOJDKHA BKJIFOYATh B ceOs cpencTBa pa30aBiieHHs] MPOIYLUPYEMOTO O30HA «HYJIECBBIM)
BO3JyXOM, IIpU 3TOM CMCCHUTCJIbHAA KaMCpa MOOJDKHA YCTAaHABJIMBATLCA OO razoBou
MarucTpaiy nmpuoopa.

Pazoamounas cpebenka

Paznarounas rpebeHka JODKHA OBITH BBINOJIHEHA U3 MAaTEPUAIOB, MHEPTHBIX K 030HY, TaKUX
KaK CTEKJIO WU (Top-yriiepoanbli momumep. OHa JT0JDKHA OBITH TOCTATOYHOTO JUAMETpa H
CBO60,Z[HO MMpoIycCKarh ra3, ¢ T¢M, LITOGI:I MHUHUMH3UPOBATH MICPCHIa] JaBJICHUA. Brixomnnoi
naTpyOOK JOKEH OBITh PACIONOKEH TaKuM 00pa3oM, YTOOBI MpeaoTBpaliaTh MomagaHue
OKPY>KaIOIIEeTO BO3AyXa BHYTPh IPEOCHKH.

IIpouedypa
[TpuHLIMIIBI TpOLIETYp U3MEPEHUS U KAIMOPOBKH MPEICTaBIICHBI B CIEAYIOMUX Maparpadax.

Paboma c ananuzamopom 030na é OKpyicaouiem 603oyxe

VYcranoBute mpubop B MOAXOAAIIEM MecTe. Temmeparypa B NOMEIICHUH, TJ€ HaXOAUTCS
aHAJIM3aToOpP, JOJDKHA KOHTpOJIMpoBaTbes. [Ipu mM3MepeHMsx o030Ha Ha (POHOBOM YpOBHE
cienyeT n3beraTh HAJIMYMA JIOKAIBHBIX MCTOYHUKOB OKCHJA a30Ta, MOCKOJIBKY OH aKTUBHO
pearupyer ¢ 030HOM. BxogHoe oTBepcTHEe BO3yXa JOJIKHO PacloyiaratbCsi KAK MUHUMYM Ha
BBICOTE 2 METPOB OT 3EMJIU.
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CHCIIYfITe YKa3aHUAM IIPOU3BOAUTCIIA [JIA OAHHOTO aHAJIM3aTopa OTHOCUTCIIBHO TOr'0, Kak
MNpaBUJIIBHO YCTAHOBHUTH PA3JIMYHBIC MAPAMCTPHBI, BKIIIOYass MHTCHCHUBHOCTD YO HCTOYHHKA,
CKOPOCTBh NPOKAYKH, AKTHUBALWUIO SJICKTPOHHOI'O KOMIICHCATOpA TCMIICPATYPhI U AaBJICHUA.

Bximrounte mogady Bo3ayxa B IpUOOP M PEerHCTPUPYHTE KOHIICHTPALMU 030HA MOCPEICTBOM
MOJXO/IAIIET0 3aMUChIBAIOLIETO YCTPOUCTBA.

[Tpu anuTensHON paboTe MpoBepsHTe HyJIeBOM ypoBeHb pHOOpa 1 3HAYCHUS ONepallMOHHbBIX
[apaMeTpoB IO MEHbIEH Mepe pa3 B Henxenro. Ecam B MOHUTOpE MMeeTcs BHYTPEHHUMN
MCTOYHUK 030HA, OH MOKET UCIOJIb30BAThCs JJIS MPOBEPKU pa3Maxa ILKajbl, HO 0ObIYHO OH
HE JO0CTAaTOYHO CTa0WJIEH JUIsl MPOBEACHHUS HAa €ro OCHOBE KaauOpoBKku. Pexomenmyercs
JienaTh KaTMOPOBKY IO HECKOJIBKUM TOUKaM KaxJble 3-4 Mecsia.

3.9.5.3 KanuOpoBka aHaAM3aTOPa 030HA B OKPY’KAIOLIEM BO3/1yXe

Ipunyun

KanuOpanmonnass cucrema rmokazaHa Ha puc. 3.9.2. T'eHepupyloTcsi pa3iUYHBIC
KOHIIGHTPAallMM O30Ha B BO3JAyXe M TINATEIBHO M3MEPSIOTCS C MOMOIIBIO IMEPBHYHOIO
kamuOpanmonHoro Y®-¢poromerpa. OIHOBpPEMEHHO BO3AYX C 3THMH KaTUOPOBOYHBIMU
KOHIIGHTPAaLUsIMH O030Ha yepe3 OOIlyH Ta30BYyI0 MarucTpajib IOJAeTCd B KaluOpyeMbli
aHanu3aTop 030Ha. CUTHAN, PETUCTPUPYEMBIH KaTHOpyeMbIM aHAIN3aTOPOM, OTKJIA/IBIBACTCS
Ha rpaduke Kak QyHKLUS KOHIIEHTPALUU 030HA, U3MEPEHHON NMEPBUYHBIM KaTHMOPaLMOHHBIM
Y®-horomeTpom.

[TogoOHBIM ke 00pa3oM MOMKET OBITh OTKATMOPOBAH TMEPEXOAHOW CTaHAAPTHBIN MPUOOP
OTHOCHUTENILHO MEPBUYHOTO O30HOBOTO CTaHAApTa, a 3aT€M IO HEMY MOTYT KaluOpOBaThCS
MoJieBbIe MPUOOPHI HAa CTaHIIMU. bolee neTanbHO mporenypa KaTuOpOBKH JaHA B JOKYMEHTE
(EPA, 1979a), a Takxe B pyKOBOJICTBE 110 00CTYKMBaHUIO MMPUOOPA.

Ilpouedypa kanuopoeéku nepexooHvIM CIMaAHOAPMOMm
HepeXOZ[HOﬁ CTaHAApPT AOJIKCH UHCIIOJIB30BATHCA B TCX ClIyYasaX, KOrJa Ha MECTC U3MCPCHUS
HEJIOCTYTICH MTePBUYHBIN KaTUOPOBOYHBIN (poTOMETD.

[lepexomnoit cTaHAapT [OJDKEH KaMMOpPOBATHCA OTHOCHTENIBHO TMEpBUYHOTO Y D-
(OTOMETPUYECKOTO CTaHAapTa MO MEHbBIIEH Mepe pa3 B roJd, W €ro TOYHOCTh JIOJDKHA
obecreunBaTh OTKJIOHEHUE MEXTy IByMs ONmKaliuMu kaauOpoBkamu B npenenax +5%.

Metona kanuOpanuy MepexoJHBIM CTaHAAPTOM IMPEAIoIaracT UCTIOIb30BaHUE MTEPEBO3UMOTO
BTOpHuHOro Y®-(hoTomMerpa cO BCTPOSHHBIMH I'€HEPATOPaMH «HYJIEBOT'0» BO3yXa U O30HA.
JpyrumMu npreMIIeMBIME METOJJaMH BTOPHUYHOW KaaHOpamuu MOTYT SIBIISATHCS ra3o-(hasHoe
TUTPOBaHUE M30BITKA OKCHZIA a30Ta 030HOM (MJIM HA00OPOT) WK JaOOpaTOPHBIM METOA Ha
OCHOBe wWomuaa-opomuaa kamuss ¢ HelTpambHbiM Oydepom (KIBR-meton). JlerambHbie
OTHCaHUs METOMIOB JaHbI B TokymeHTte (EPA, 1979b).

3.9.6 CorpyaandectBo ¢ 'CA BMO no usmMepeHnsiMm NPU3eMHOT0 030HA

BMO pa3zpaborana miaH mo o0ecreueHno KauecTBa JaHHBIX H3MEPEHUH MPU3EeMHOTO 030Ha,
BKJIIOYas npoueaypsl cranaaptueix aectsuit (WMO GAW No. 97). 'CA BMO u EMEII
CTapaloTcsd TapMOHHM3UpPOBaTh, a B HJealie M HCIOJb30BaTh OJHU M TE€ K€ MPOLEAYpPbI
CTaHJApTHHIX AecTBUil. KpoMme TOro, B MepcrneKkTUBe >KelaTeabHO COTPYIHUYECTBO B YaCTH
ayJuTa U MpoBeJIeHUs KaTluOpPOBOK.
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3.10 IIpo6ooTOOp TsKEJBIX METAJVIOB B 0CAAKAX

3.10.1 BBenenue

B pamkax KoHBeHLIMM O JalbHEM MEpeHOCe 3arpsi3HEHHs BO3AyXa Ha OOJbIINE PACCTOSHHA
(LRTAP) 24 urons 1998 roma B Aapyce, [danus Obur moamucad [IpoTOKOI MO TsHKEIBIM
metayuiaM. OH HaleJeH Ha TpH 0co00 OMacHBIX MeTalia: KaaMHid, CBUHEI U pTyTb. CTpaHbI-
y4acTHUIBI KOHBEHIIMHM B COOTBETCTBHUH C MPUHATHIMU 00s513aTEIBCTBAMU COKPATAT BHIOPOCHI
ATUX TPEX METAJIJIOB HA CBOUX TEPPUTOPUSAX HUXKE TEX YPOBHEH, KOTOpBIE OTHOCATCA K 1990
rofy (WM K aJbTEPHATUBHOMY TOY B TpoMexxyTke Mexay 1985 u 1995 ronamu). OcHOBHBIE
HUCTOYHUKHU aTMOC(EPHBIX BBIMACHUHN TSHKEIIBIX METAJUIOB CBS3aHbBI C TOOBIYEH U BHITUIABKOM,
a TaKXke C pa3IMYHbIMH BUAaMH 00paOOTKu MeTamioB. KpoMme TOro, HCTOUHUKOM SIBIISIETCS
CXKUTaHUE YTy U APYTUX UCKOMAEMbBIX TOIUIMB. MICTOpHUYECKH Ba)KHBIM SIBISIETCS UCTOYHHK
CBUHIIA, CBSI3aHHBIM C ero jJo0aBkaMu B O€H3MH, OJHAKO, MEXIyHApOJHbBIC COTJIAIICHUS
MPUBEJH K CYIIECTBEHHOMY CHUKEHHUIO OCTPOTHI JTaHHON TPOOIEeMBI.

Haunnas ¢ 1999 roga, HaOnroeHus 32 TSHKEIBIMA METAJUIAMU SIBIISTFOTCS YACThIO MPOTPAMMBI
EMEII. CooTBeTcTBeHHO, HEOO0XOAWMa TapMOHHM3allMsg | CTaHAAPTHU3AIUS TPOIEAYP
npobooTObOpa W aHalM3a Ha TsDKENble MeTauibl. lIpuBeneHHBIE HIDKE PEKOMEHIAIUU
OCHOBaHBI, TJIAaBHBIM 00pa3oM, Ha mpenamiecTByomux padborax B pamkax EMEIT (NILU and
IVL, 1993) u na BeiBogax cemurapoB EMEIT u 'CA BMO B Durham, Beekbergen, Mockse u
Aspends (EMEP,1993; EMEP, 1996b; EMEP, 1997a; EMEP, 1997b), a Takxe nByX HepBBIX
3aceaHuil LIeJIeBOM rpyIIbl 10 U3MeEpeHusIM u Mojenuposanuto (EMEP, 2000).

N3-3a cnenuduyeckux CBOWCTB PTYyTH HEOOXOAMMBI OTJIMYHBIE OT JPYTUX METAJJIOB
MeToAuKHU MpobooTdopa. Bompocam mpo6ooTOopa pTyTH MOCBSIIECH OTACIbHBIN pa3aen 3.12.

3.10.2 Kpwurtepumu Bi60pa MecTa Npo60oTdOpa

Kak 1 1711 OCHOBHBIX KOMIIOHEHTOB IIPOrpaMMBbI, MECTO OTOOpa MpoO TSHKENBIX METAJIJIOB HE
JIOJDKHO TOJIBEPraTbCs BIMSHUIO HHU JIOKAJIbHBIX HCTOYHHUKOB 3MHUCCHM, HH 3P (EKTOB
JOKAJbHOM LMPKYJSAIHMM, HHU JIOKAIBbHBIX 3aCTOMHBIX 30H, KOTOpble HE MOTYT OBITH
BOCIIPOU3BECHBI MOJIEJIIMU PETMOHAIBHOTO YpOBHA. MecTo mpo6ooTOopa 10MKHO OTBEYATh
KPUTEpHsIM, ONMMCAHHBIM B pasznene 2. Kpome Toro, MOMKHBI OBITH HPEANPUHITHI MEPHI
IIPEIOCTOPOKHOCTH, 3AIULIAOIIAE OT JEHUCTBUSA JIOKAIbHBIX HCTOYHUKOB, TaKHX Kak
MeTaJUIMYeCcKas MbUIb OT HACOCOB, METAJUIMYECKUE IIOBEPXHOCTH, CTPOUTEIIbHBIE MaTEPUAIIbI,
KpacKH U JIp.
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3.10.3 IIpoueaypa npodooTdopa

OT100p TsXKENbIX METAIJIOB BO MHOTOM CBSI3aH C TEMH K€ MPOLEAYPaMH, YTO U JUISl TJIaBHBIX
KOMIIOHEHTOB B ocajakax (cM. pazzgen 3.1), HO u3-3a YyBCTBUTEIBHOCTH K 3arps3HEHUIO
HE00XO0IMMBI 0COObIE MEPHI MPETOCTOPOKHOCTU. OOBIYHO KOHLIEHTPALIMH TSKEIIBIX METAJIJIOB
B OCaJKax JIeXaT Ha YPOBHE JMIIb HECKONBKHX HI/MiI. OTcioma cliefyer, 4To BaKHO
0e3yKOpPH3HEHHO COOMI0IaTh CTaHAAPTHBIE POy PHI.

3.10.3.1 OoopynoBanue

[Tpu oTdope mpob ocagKkoB peKOMEHIYeTCs Ucnonb3oBaTh WO aBTOMaTnueckuii ocagkocoopauk. [pu
BbIOOpe WO aBTOMATHYECKOr0 OCaaKOCOOPHHKA BaKHO, YTOOBI MOJENb HE coJepalia B CaMoOM
KOJUIGKTOpE HHUKAKMX METAUNIMYecKuX uyacteil. Bce wact mnpoO0OTOOpHHKA JIOMKHBI JIETKO
OTMBIBaThbCcsa. Bce oHU JOJI>KHbBI OBITh BBIIIOJHEHEI U3 MaTcepuajioB U3BCCTHOI'O COCTaBa. B kaugectBe
MaTepuanga KOJUIEKTOpa PEKOMEHIYETCsl WCIONb30BaTh MOJHMATHICH BBICOKOrO aaBieHus. Cpemu
XOPOIIIO 3aPEKOMEHIOBABINX Ce0s1 0CAIKOCOOPHUKOB MOKHO BBIIEINTH ABa: Thima ARS (Eigenbrodt,
Germany) u npousBojactBa MISU (Stockholm University, Sweden). MoxHO HCIIONB30BaTh U IPyTrue
npoOOOTOOPHHKH, €CITH J0KA3aHO, YTO OHH 00JIA/IAF0T TAKUMH K€ MJIH JIyYIIUMHU XapaKTePUCTUKAMHU.

PaznuuHble KOHCTPYKUUH MPOOOOTOOPHHKOB HMMEIOT Pa3iu4HyI0 3(PQPEeKTHBHOCTH OTOOpa,
YTO MOXET BECTH K Pa3HOUYTEHUIO B pe3ysibTaTax pacueTa MOKpbIX BhlnajaeHuil. Heo0xoamumo
BBHITIOJTHUTH MapaJUIeIbHBIE U3MEPEHHSI KOJIUYECTBA OCAJKOB, YTOOBI OOHAPYKUTh HATHIUE
paznuuuil. HacTtosiTenbHO peKOMEHIyeTcs HCIOb30BaTh B Mapajuielb ¢ MPoOOOTOOPHBIM
000pyZI0BaHWEM CTaHAAPTHBIA METEOPOJOTHYECKHU Mokaemep. PasHuila B KonmuecTBe
OCaJIKOB, OTOOpaHHBIX JByMsa mpuOopamu, He nomkHa mnpeBbimate 10%. Ecmu
OOHApYy’KUBAIOTCSI CHCTEMAaTUYECKHE OIINMOKH, CJeIyeT MepecMOTPETh KOHCTPYKIHUIO
npobootrboprrka. B KXII momkHbl HampaBiATbcst 00a 3HAYCHHUS KOJUYECTBA OCAIKOB,
M3MEPEHHBIX KaK MPOOOOTOOPHUKOM, TaK ¥ CTAHJAPTHBIM JI0KIEMEPOM.

ITOCTOSIHHO OTKPBITBIA KOJIJIEKTOP MOKHO HCIIOJIB30BaTh B TOM CiIydae, €CIU JO0Ka3aHo, 4TO
KOJIMYECTBEHHO OH JSKBHUBAJICHTEH pPEKOMEHAyeMoMmy Mpuoopy. IloCTOSIHHO OTKpBITHIN
KOJUIEKTOP UMEET TEHICHIHUIO 1aBaTh CIUIIKOM BBICOKME KOHLEHTpALUU U3-3a BKIAJa CyXHUX
BbIMa/ICHUH, HO B HEKOTOPBIX pallOHaX pa3sHUIBI MEXIY ABYMsI TUIIAMHU NPOOOOTOOPHUKOB
NPaKTUYeCKH He OOHapy)KuBaeTcs, Hampumep, B cTpaHax CkanauHaBuu. Ecnm ectb
BO3MOYKHOCTh MCIIOJIB30BATh MMOCTOSTHHO OTKPBITHIN MPOOOOTOOPHUK, pEKOMEHYETCsI, YTOOBI
OH UMeJl OTAETbHYI0 BOPOHKY M COOPHBINM cocyn ans obierdyeHus ux ouyuctku. Kpome toro,
BOpOHKa JIOJ’KHA MMETh BBICOKHUN BEpTHUKAJIbHBIM OOpTHK. HekoTopble M3 TpaguLIMOHHBIX
IIOCTOSIHHO OTKPBITBIX MPOOOOTOOPHMKOB HMMEIOT Ha BEpXy MeETalIM4ecKoe Kojblo. Ero
ClIelyeT YAaIuTh, €CIU MPEANOoJaraercs HCIOJIb30BaTh MPOOOOTOOPHUK JJsl TSKEIBIX
MeTauioB. Eciim Hy)XeH chenuagbHbI KOJbLIEBOM HacecT JUIsl NTHL, OH JOJDKEH OBITh
BBIIIOJIHEH U3 MOJUATHIICHA.

B crienanbHOM MOJICBOM SKCIIEPUMEHTE 10 CPABHEHHIO PE3YJIBTATOB ONPEIEICHUS TSHKEIBIX
metauioB B ocankax (Deuselbach, Germany, 1995) mpunsano ydactue OOJbIIOE YHCIIO
Pa3NUYHBIX TOCTOSHHO OTKPHITHIX TpobooTdopHuKoB (Winkler and Roider, 1997). Bruio
00OHapyKeHO, YTO MCIIOJIh30BaHHE TOHKUX CETOYEK B HOXKKE BOPOHKH BBI3BIBAET MPOOIIEMBI C
noTepel BJard, WHOTJA TPENSATCTBYEeT NPOTEKAHHIO BOJABI B COOpHBIA COCYyH, Hapymiaer
TePMETHYHOCTh COCIMHEHUS BOPOHKM M TIpHEMHOW OyThulkH. Mcxoms w3 3Toro,
pEKOMEHIyeTCs U30eraTh CETOYEeK MEXy BOPOHKON M MPUEMHBIM cocyaoM. OmHaKo, YTOObI
NpEeOTBPATUTh MOMAaHHe B MPOOY HACEKOMBIX, JIUCTHEB M JP., MOXKHO HCIIOJIB30BAaTh CUTO
13 ToJiMkapOoHaTa ¢ OOJIBIINM pa3MepoM siueek. Takoe CUTO JOHKHO JIeKaTh CBOOOIHO U HE
JIOJDKHO OBITh YTOIUIGHHBIM B HOKKY BOPOHKH. TakuM CHUTOM, HampuMep, MOXKET CITyXKUTb
CeTKa, mojyiep kuBaroniast GribTp B puiibTpoaepxkaTese 6J10ka GUIBTPOB.
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Jlnst Tex MecT, T/ie OCaJKy B 3UMHEE BpeMsi MOTYT NEpUOJANYECKU BBINAAaTh B BUJE CHETa, B
ATOT TEPHOJI PEKOMEHIYETCS HCIOIb30BaTh OCAJAKOCOOPHUK I JOXKISA, IOCKOIBKY
mpoOOOTOOPHUK NJIsl CHera (UMIMHAPUYECKOE BEApPO) TPYAHO TIHIATETHLHO OTMBITh. TeM He
MEHee, TaMm, TJIe XapakTepHbl OOWUJBHBIE CHETOMaJbl M CHUJIBHBIA BETEp, BCE K€ JIyulle
MCIIONIF30BaTh B 3UMHEE BpeMsi MPOOOOTOOPHUK AJIsi CHETA.

3.10.3.2 Owumncrka

KoHueHTpaun TSOKEIbIX METAUIOB B NIpo0ax OCaJKOB U SKCTPAKTOB M3  (UIBTPOB
ype3BplYaiiHO HM3KM — B jauana3zone 0,01-10 Hr/mim. DTo o3HA4aeT HWCKIIOYUTENHHYIO
BaXHOCTb TOr0, 4YTOOBI Bce 000OpyAOBaHHE OBUIO OYMILEHO Ui HPEJOTBPALICHUS
3arpsisHeHUsT TIpo0. ByThutku st oTOOpa M MEePechUIKM MPOO JOJKHBI OBITh TIIATEIEHO
OTMBITBI [1OCJIE OYEPEAHOT0 UCIIOIb30BaHus. VX ciieqyer 3aMOYuTh MUHUMYM Ha CyTKH B 2%
a30THOM KHUCJIOTE, a 3aTEM MHOTOKPATHO (MUHMMYM — TPH) CIOJIOCHYTh JAE€UOHU3UPOBAHHOMN
BOJIOM, BBICYIINTh, TEPMETUYHO 3aMIAKOBATh B JIBA YMCTHIX IUIACTHUKOBBIX MEIIKa M B TaKOM
BUJIE XPAaHUTh J0 OTIPAaBKM Ha CTAHLIMIO MOHUTOpPUHIa. Bcsi MHOrokpaTtHo ucCHoOIb3yemas
nabopaTopHas TIOCyAa JIOJDKHAa TIOJABEpraTbcst Takod ke oOpaborke. Boponku
pOOOOTOOPHUKOB JOJIKHBI IPOMBIBATHCS B TIOJIEBBIX YCJIOBUSAX MO OKOHYAHUHM KaXKJIOTO
po600TOOPa U Kax /bl MECSI] TOJKHBI MOCHLIATHCS B 1a00paTopuio /Ui 6osee TIIaTeIbHON
OUHUCTKH.

3.10.3.3 IIpoueaypa cTaHAaPTHBIX AeHCTBHI

Crmenyer co Bcel TIIATEIBHOCTHIO oOpamarbes ¢ OyTBUIKAMH IS MPoO0, ¢ H3MEPHUTEIHLHBIM
o0opyoBaHUEM U T.J. JAJIs MPEAOTBPALICHHS WX 3arps3HeHus. Kaxpiii pa3 npu orbope mpoosl, mpu
HEOOXOAMMOCTH JOTPAaruBaThCs 10 BHYTPEHHEW IMOBEPXHOCTH BOPOHKH WIIM CIUBHOTO KOHYHKA,
JTOJDKHBI UCTIONB30BATHCS TUIACTUKOBBIE MepuaTki. Bee OyThUIKM ¢ TipoOaMu JOKHBI HAXOTUTHCS B
)Z[BOI>'IHI)IX IJIAaCTUKOBBIX MCEIIKAaX BO BpPEMA XPAaHCHUA U TICPCCBUIKU. H36HIOZ[3TCHL Ha CTaHIIUH
JIOJDKCH OBITh B YHCTOM XajaTre M caM HE JOJDKeH OBITh MCTOYHMKOM MBUIM WM JIPYroro poja
3arpA3HEHUM.

Jiis mpeoTBpaIeHus 3arpsi3HeHHS B JIAOOPATOPHUIO TOJKHBI IMMOCHUIATHCSI HEMOCPEICTBECHHO
Te OYTBUIKH, B KOTOpPBIE COOMPAIOTCS MPOOBI, T.€. HE JOIyCKAeTCs MEperB 4acTH MpPOOHI B
MaJICHbKYI0 TPAaHCIOPTHYIO OYTBUIKY, YTO OOBIYHO JeJIaeTCsi Mpu oTOOpe MpoOd OCaaKoB Ha
riaBHbIC MOHBL. HememieHHo mocie OTCOeAMHEHHs] OT BOPOHKU OYThUIKa C MPOOOH J0IDKHA
OBITh 3aKphITa 3aBHHYMBAIONIEHCS MPOOKOH, a 3aTeM mociiaHa B Jlaboparopuio. KomudyecTro
O0TOOpaHHBIX OCAJIKOB OMpEIeNseTcs MO Becy, T.e. OyTbUIKa AJsl MpoObI BMECTE C MPOOKOH
JIOJDKHBI OBITH B3BEIIEHBI 70 MPo000TOOpa, a 3aTeM yxkKe BMecTe MpoOOH O0CaaKkoB TOCIE
npobooTdopa.

B npo6sl ocankoB JoKeH OBITH A00aBlIEH KOHCEPBAHT B BUIE a30THOW KHCIOTHI JIMOO 10
otbopa, mu6o mocie (cM. myHKT 3.10.4). s npeaoTBpaiieHus pa3BUTHs MHUKPOBOIOPOCTEH
Jdydmie 100aBIATh KHUCIOTY Tmepes oTOopoM ocaakoB. Ilepen oTmpaBkoil OyThUIOK Ha
CTaHIMIO, B HHUX CJIEAYET BJIUTh 2 MJI KOHLEHTPHUPOBAHHOM a30THOM KHUCIOTHL. OaHAKO,
BBIOMpAsi cTpaTeruio npodbooTdopa, ciaeryeT y4ecTb, He MOBIUAET I BO3MOXKHOE UCIIApEHHE
a30THOI KHUCIIOTHI Ha pe3yJIbTaThl IPYyTUX U3MEPEHUI Ha CTAaHIIUH.

Hexortopeie TpaccepHble MeTalTbl MOTYT COpPOMpPOBAThCS Ha IMOBEPXHOCTH BOPOHKH. ITO
O3HA4YacT, 4YTO MOBCPXHOCTb BOPOHKHU JOJIZKHA GBITB OMbBITa TOYHO OIPCACIICHHBIM
koruecTBoM (200 mut) moakuciaeHHon Boasl (1% a30THON KUCIOTHI), KOTOpasi coOupaercs B
OTIENBHYIO0 OyTBUIKY. DTa )KUIKOCTh aHAIM3UPYETCS IS BBISIBIICHUS BIUSHUS cCOpOLUU. DTO
0COOCHHO B&)XHO CcJeNlaTh B CaMOM Hadyaje BBIMOJHEHUS MPOrpaMMbl MOHHTOPWHTA Ha
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CTaHLIMU, W, €CIH OOHAPYKMBACTCS CYIICCTBEHHOE BIHMSHHE COPOIMH, OIMOJACKUBAHHE
ClIelyeT BKJIIOYHTH B IOCTOSIHHYIO TPOLERypYy MpoOooTOopa (CM. HMXKE TEKCT, HaOpaHHBIN
KypCHBOM).

[Tponerypa craHAapTHEIX AEHCTBHIA BKIIOYAET B CE0s CIeayoIIee:

e BoszpMuTe mycTyro 4ucTyI0 OyTBUIKY 7151 cOOpa OCaIkoB M OTKPYTHTE 3aBUHUMBAIOLIYIOCS
poOKYy.

e JlomKHBI UCTIONB30BATHCS OJHOPA30BbIE MJIACTUKOBBIE MepyaTku. [lepuaTku Heo6X0aUMO
CMEHUTb, €CIIM HYKHO JOTPOHYTHCS 10 BHYTPEHHEN IOBEPXHOCTH BOPOHKH.

e OrcoeaMHUTE NPEIIECTBYIOUTYIO COOPHYIO OYTBUIKY M 3aKPONTE €€ KPBIILIKOM.

e [JlpoBepbTe MOBEPXHOCTH BOPOHKH Ha HAJIM4YUE BHJIMMOIO 3arpsi3HEHUs, HaIlpHUMeEp,
HACEKOMBIX, JIUCTHEB WJIM WUIOJIOK PacTEeHUl, opraHmdyeckux octarkoB. Eciau momgoGHoe
00Hapy’KeHO, YJaIuTe Ty TPs3b.

e Ononocnume nogepxuocmsv 6oponxu 200 ma 1% azomnou kuciomsi. [atime eti cmeuv 6
npuemnyto oymoinky. Omcoeounume OYmMulIKy u 3aKpymume npooKy.

e Korga npuemHas OyTbUIKa CHSITA, CIOJOCHUTE BOPOHKY IBAXKIbl JAEHMOHU3WPOBAHHOMN
Boz0M (okos10 100 M) 1 naiTe e cTeb.

e [Ipukpytrte K MpoOOOTOOPHUKY HOBYIO YHUCTYIO OYTBUIKY JIJisi COOpa OCaIKOB.

e Dbyrtbuika ¢ ocaakamu (mak owce xaxk u oymoiika ¢ 200 mn 1% azomuoti xuciomsi om
CnonacKueanus) ToMemaercs (nomewaromcs) B OTHEIbHBIC JBOWHBIC IIACTHKOBBIC
MEIIKU ¥ HAMPaBJISIFOTCS B JIA0OPATOPHIO AJIs aHAJIN3A.

e 3a Te mepuoAbI, KOraa He ObLIO OCAAKOB, NMYCTbie OYTBUIKM TaKKe JOJKHBI
OTHPABJSITHCS B J1a00PATOPHUIO 1JIs1 OUUCTKH.

e byrtbuika ¢ 0TOOpaHHON NPOOOH M 3aKpbITask KPHIIKOW B3BELIMBACTCS 7Sl ONpEAEIeHUS
KOJIMYECTBA OTOOPAHHBIX OCAKOB.

e Boponka qoiKHA PETYISIPHO MOCHUIATHCS B JTAOOPATOPHUIO IJIsl OUUCTKH. Pexomenayemas
4acToTa TaKOW omepanuu — pa3 B Mecsl. B mabopatopun BopoHKa mpombiBaetcsa 2%
a30THOM KHCIIOTOM.

Bo u3bexaHue 3arps3HEHUs Bce OOOPYIOBaHHE HA CTAaHIMH JIOJDKHO BCETJa XPaHUTHCS B
IINIaCTUKOBBIX ITAKECTaX M HaXOJAUTHCA B CaMOM 4YHCTOM, 3alllUMIIICHHOM OT IIbIJIM MCECTC.
Oco0eHHO clleyeT CIeIuTh 3a TeM, 4TOObl He OBUIO KOHTaKTa O0OpyaoBaHUsS (M Jaxe
6HI/I3KOFO HaXO)KIICHI/HI) C HOBCpXHOCTﬂMH TakKuX MCTaJJIOB KaK MCb, IIMHK, aJHOMI/IHI/Iﬁ nu
JIp., IOCKOJIBKY OHH JIETKO 00pa3yoT METAITNYECKYIO MbLIb.

OnvcaHHble BBIIC MPOIEAYphl MpobooTOOpa momoOHBI KkKak ansi WO  aBTOMaTHYECKOro
poOOOTOOPHUKA, TaK M ISl TIOCTOSTHHO OTKPHITOTO MPo00o0oTOOpHUKA. OMHAKO IMPH HCITOIH30BAaHUU
MOCTOSIHHO OTKPBITOTO MPOOOOTOOPHUKA Ui OTOOpa CHera BOPOHKA YacTO TEPETONHSASTCS eIe J0
KOHI[a MPOOOOTOOPHOTO Teprosia. DTO 03HAYACT, YTO HAONIONATENb JOJDKEH CHATh OCAJKOCOOPHHK
(kak BOpPOHKY, TaK W OCaAKOCOOPHYIO OYTBUIKY), BHECTH BHYTPH IOMEIICHUS W 3aKPBITh BOPOHKY
MOJIMATUIICHOBOU KPBIIKOW. KphIlika 1omKkHa OBITH peABapUTENbHO ouniieHa. OHa MOKHA OBITH Ha
BOPOHKE JI0 TIOJHOTO TasHWUS CHera. BMeCTO CHSTOro TyT e JOJDKEH OBITh YCTaHOBICH IPYToit
KOJIUIGKTOp, M KOTrja MpoOOOTOOPHBIA MEpHOJ| 3aKaHUYUBAeTCs, 00¢ YacTh MPOObI JOKHBI OBITh
0o0beMHEHBI IyTeM CIHMBAaHUS MEPBOI YacTH TaloW BOJBI BO BTOpyr. [lepen cimBaHueM mpoba
JIOJDKHA OBITH TIIATENLHO B300OJITaHA, YTOOBI HE OCTANOCH Ha JHE TBEPJOro ocaaka. Eciu xommuecTBo
BOJIBI CJIUIIIKOM 0OJIbIIIOE, 00€ OYTHUIOUKH MOCBUIAIOTCS B JTAOOPATOPHIO.

OCHOBHBIM HEJIOCTaTKOM IIOCTOSIHHO OTKPBITOTO MPOOOOTOOpHUKA SBISETCA BBICOKAs BEPOSITHOCTD
NOMaIaHusl B BOPOHKY Pa3MUYHBIX 3arps3HEHHH, TaKMX KaK HAceKOMbIe, NTHYUM MOMET M Ipyrue
1noJ00HbIe MPEeAMETH. DTO CTAHOBHUTCS CEPhE3HOI MpobiaeMoil mpu anurensHoM npobooTOope. Puck
3arpsA3HEHHUS MOXKET OBITh CHIDKEH ITyTeM UCIONb30BaHUSA JBYX WIM TpeX MapajuleIbHbBIX
npo000TOOPHHUKOB. B 3TOM ciyyae onpenenstoTcs sBHO 3arpsi3HEHHbIE TPOOBI, 1 OHU BBUIMBAIOTCS.
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3.104 KoHcepBanus 1 puiabTpoBaHue Npod 0caIKOB
3.104.1 XpaneHue npood

ITpoObl 0CafKOB JOJKHBI XPAaHUTHCS B TEMHOM XOJIOJHOM MecTe (B XOJOIWIbHHKE). Bo3aMoxHO
XpaHEHUC BIUIOTH 4O MIECTU MECALCB, CCIIN CTaOMIILHOCTH HpO6I)I IIPOBEPSACTCA. DTO OTHOCHUTCS U K
0JIaHKOBBIM TpO0aM, COXpaHIEMBIM JIUTeNbHOEe Bpems. OJHAKO, JJIs TOro, YTOOBI BHISIBUTH
npoOJeMbl C 3arpsA3HEHUEM Ha PaHHEH CTaIuH, PEKOMEHIYETCS aHATU3UPOBATh MPOOBI KAK MOXHO
cKopee mocie mpobooTdopa.

[Tocne B3BemmBaHWS OTOOpAaHHOW MPOOBI UIA OIpeneseHus o0beMa HYXKHO JT00aBHTH
a30THYIO KHUCIOTY (3TO MOXKeT ObITh clielaHo U 10 ordopa). B mpoby nobaBisieTcst oauH
MUWUTWINTP KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI (4ha) B pacyere Ha kaxzaple 100 mi
0TOOpaHHOM MpPOObI. DTO NPUBOAUT K MPENOTBPAILEHHIO COPOLMM METaNIOB Ha CTEHKaX
OyTeuiku. OOOpyAOBaHKE, HCIIOJIB3YEMOE B ATOW MPOLEAYpPE, AOIKHO OBITh TIIATEIHHO
npombITo 1% pacTBopoM a30THOM kucnoTel. Ilpomenypa moskHa BBINOJHATBCS B
TUTACTUKOBBIX TiepuaTkax. [loAKMCIeHHbIE TPOObI JODKHBI XPAaHUTHCS B OCAJKOCOOPHOM
OyTbUIKe, 1O MeHblIel Mmepe, 24 yaca 10 HEpeHECeHUs MpoObI B IMPOMBIThIE KHCIOTOH
OyTBUIKH ISt XpaHeHus. [0 aHanm3a mpoOBl JODKHBI XPAaHUTHCS MPH HU3KOW TEMIIepatype

(4°C).

Kak mnpaBuno, ¢unbTpoBaHusi mpoO UIs NPEAOTBPAILIECHHS BO3MOXHOTO 3arps3HEHHs CledyeT
u3berath, OJHAKO, OHO MOXET OBITh HEOOXOJMMBIM il TPOO, COMSPKAIIMX CIHIIKOM MHOTO
HEpPacCTBOPEHHOTO MaTepHayia, 4To 4acTo Habmromaercs B mpobax ocaakoB HOkHo# m I{eHTpanmsHOi
EBpomnsr. [ponenypsr punbTparuu onucansl B pazzaene 3.10.4.2.

3.104.2 ®uabTpoBaHHe 0CATKOB

[IpoBenuTe mMoOAKHUCICHHWE TMPOOBI B OCAIKOCOOpHOW OyTBUIKE KaK 3TO ONHCAHO B
npenbiaymeM  pasgene.  CreayeT  HMCNONb30BaThb — O0OpYJOBaHUE s BaKyyMHOIO
¢unbTpoBanus. Bee oGopyaoBaHue, ucnosib3yeMoe 1Jsi GUIbTPOBAHMA, NOJKHO ObITH
TIIATEJBHO MNPOMBITO 2% PpacTBOPOM a30THOM KHCIA0TbI. Cleayer HCHoab30BaTh
LEJUTI0JI030-alleTaTHBIN (uibTp ¢ pasmepamu nop 0,45 mxm (Hampumep, Sartorius, No. 1106-
50-N). Ecau oToOpaHo 10cTaTOYHOE KOJUYECTBO OCAAKOB, MpoduiabTpyite 20-50 Mt ipoObI
JUIs cMauuBaHuA GUIbTpa U 0TOpochkTe ¢GmibTpar. 3areM oTdmisTpyiite 100 M nmpoOsl u
IIEPEHECUTE B OUHUIICHHYIO KUCJIOTON OYyTBUIKY JUIsl MOCJIEAyoulero ananusa. Ecinu otobpaHo
menee 120 mu ocankoB, ordunbTpyiite 20-50 mMa 1% pacTBopa a30THOW KHCIOTHI IS
cMauuBaHus GUIbTpa U OTOpOChTe (uUibTpaT. 3areM OTPUIBTPYHTE TPOOy W MEepEeHECUTE
KHUJIKOCTh B OUHMIIEHHYIO KHUCIOTOM OyTBUIKY Ul MOCIEAYIOMIEro aHanu3a. Mexy npodamu
cMeHuTe GUWIBTP M CHOJOCHUTE (PUIBTPOBaJIbHYIO BOPOHKY 1% pacTBOpoM a30THOM
KUACIOTH. JloibKHA OBITh NPUTOTOBIICHAa OJaHKoBas mpoba ¢uibTpara Uit oOecTeYeHUs
KOHTPOJISl HaJl BO3MOXKHBIM 3arpsi3HEHUEM B ITpoliecce (GUIbTPOBAHMSL.

3.10.5 IloseBbie O0J1aHKOBBIE MPOOBI

Ha craHuuio mochUTalOTCS JBE MOMOTHUTENbHBIE OYTHUIKH uis TpoOd — oxHa co 100 mu
pa3basnenHoil (pH = 3+4) a30THON KUCIOTHI (WK COJSTHOW IpU 0TOOpE Ha PTYTh) U BTOpas
nycrag. [locie TOro, Kak BBINONHEHBl CTaHJAPTHBIE NPOLEAYPHl CHATUS MPOOBI U
CIIOJIACKMBAHMSI BOPOHKH, YCTaHABIMBAETCsA MycTas OyTbUIKa, a KHCIOTOM U3 BTOPOM
OyTBUIKM OIOJIACKMBAETCS BHYTPEHHSSI TIOBEPXHOCTh BOPOHKH. ByThIIKa 3ameuaThiBaeTCs U
HAIPABIIICTCS B JTAOOpaTOpHIo Ui aHanm3a. [Iporemypa MONyYeHHS TTOJIEBBIX OJIAHKOBBIX
npo0 JOMKHA BBHIMOIHITHCS PETYNSApPHO, MO MEHbIIEH Mepe, 4eThipe pa3a B roa. Ecmu
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OnmankoBoe 3HaueHue mnpesbiliaeT 20% oT 0OBIYHO M3MEpPSIEMBIX KOHLEHTpPAlUi Ha JaHHOUN
CTaHLMH, CJEeNyeT MPEANPUHATh MEpbl A CHWXKEHHS COJEpXKaHWs MeTajlla B OJIaHKOBOM
npobe (Hampumep, CMEHUTh WM OYUCTUTH IPOoO0OTOOpHOE ycTpoicTBO). CpelHeroaoBbie
3HAYEHUs1 OJAHKOBBIX BEJIMYMH HCHOJIB3YIOTCA AJIS ONpEeNeNieHHs Tpenena oOHapy>KeHHs.
Onu nomxkHel npenoctabndaTbes B KX,

3.10.6 H3mepeHue BJIAMSIHUS CYXHX BbINAIeHUH

[Tocne onpeneneHHOTO TIepUOJa, HAmpuUMeEp, ONIHY HEAENmo ©0e3 JJO0XId BOpPOHKA
onoackuBaeTcss 100 mi pazodaBnenHoi (pH = 3+4) a30THOUM KHUCIOTHI (WJIM COJITHOM MpwH
oTOOpe Ha PTYTh), U CMBIB COOHMpaeTcs B MYCTYIO MpoO0OoTOOpHYIO OyThUIKY. ByTbuika
CHMMAaeTCsl ¥ HampaBisgeTcs Ha aHaiuu3 B Jabopatopuio. CoiepikaHHe METaIOB B CMBIBE
OyzeT ompenenars BaXHOCTb BKJIAZa CyXUX BbIMaJeHHHA. TakoW THI MOJIEBBIX OJaHKOBBIX
npo0 OIDKEH M3MepAThes peryssipHo. OH 0COOCHHO BakKeH INPH 3aIlyCKe HOBOM CTaHINH,
3aTeM 3TO JIOJDKHO JENaThCsl €XKeroaHo. Takoro poaa SKCHEPUMEHT OCOOEHHO Ba)KeH MpHU
pPACCMOTPEHHH BONpPOCa O BO3MOXKHOCTH  HCIIOJB30BAHUS  MTOCTOSHHO  OTKPBITOTO
po6oOTEOpHIKA .

3.10.7 OoOecneuyeHue KayecTBa

Huzkue KOHIICHTpAUU TPACCCPHBIX 3JICMCHTOB B OKPYKAIOIIECM BO34YXC JICTKO MOTYT CTAaThb
OPUYMHOM  OMMOOYHBIX  HM3MEpPEHWH, ecau He MNpeANpUHUMATh CTPOTUX  Mep
MPEIOCTOPOKHOCTH OT 3arpsA3HEHUsT W JAPYTUX HUCTOYHUKOB OIMMOOK. Takum oOpazom,
mabopaTOpuH, BBITIONHSOIINE aHAJIU3bl TPACCEPHBIX 3JIeMeHTOB B pamkax EMEIL, momxHbI
BBINOJIHATH MPOLEAYPbl 00ECTIeYeHHs KauecTBa, KOTOPbIe pa3padaThIBalOTCS AJS Omeparui
mo mpo0ooTOOpy W aHanMM3y, Kak B camMou j1abopatopuu, Tak W Ha cTaHmuu. [Ipouemypsl
obecrieyeHns KauecTBa JOKHBI, CPEIM MTPOYETO, BKITIOYATh B Ce0s CIeAYIOIIee.

e [loseBbie W aHATUTHYECKHE OJAHKOBBIe MPOOBI. YacToe UCMONB30BaHUE TMOJIEBBIX U
71a00paTOpHBIX OJAHKOBBIX MPOO Ba)KHO JJIS BBISBJICHUS CIAObIX MecT B MpoOooTdope, B
nporeaype oOpaboTke mpoO, B aHATUTHUYECKUX H3MEPEHHsX. Pe3ynpTarhl OIaHKOBBIX
npod mnpu HEOOXOJMMOCTH JOJDKHBI Tak)Ke MCIONb30BaThCS ISl KOPPEKTUPOBKU
n3Mepenuit. [Ipenens oOHapy)KEHUSI METOJIOB, KOTOPBIE JOJKHBI OBITh KOJIMYECTBEHHO
OXapaKTEpU30BaHbl, OMPEICIAIOTCS KaK YTPOEHHOE CTaHAAPTHOE OTKJIOHEHHE IS
0JIAaHKOBBIX TIPOO.

e XumMHnueckue OJaAaHKOBBIE l'lpOﬁbI. Te XUMHUKATBI, KOTOPBIC HCIIOJB3YIOTCA B aHAJIM3C,
camu 1o cebe MOTYT OBITh MCTOYHUKAMU 3arpA3HCHUA OJId HCKOTOPLIX 3JICMCHTOB WU,
CJIICAOBATCIIbHO, AOJXKHBI HpOfITPI IMPOBEPKY.

e Ouncrka. CrekisiHHas MOCyJa U JpyrHe MaTepuabl, UCIOJIb3yEMbIEC ISl XPaHEHUS
npod, MOryT OBITb OJHOBPEMEHHO WCTOYHHKAMH W TIOTJIOTUTENSIMH HEKOTOPBIX
NEPEXOAHbIX U TSHKEIbIX MeTanaoB. COOTBETCTBEHHO, OCOOYI0 BaXKHOCTh MPUOOpETaeT
MHOTOKpaTHAasl OYUCTKA CTEKJIIHHOTO M MOJIMATUIEHOBOIO J1JAOOPaTOPHOro 000py10BaHUs
C HCHOJb30BaHHWEM pa30aBIEHHBIX PACTBOPOB Aa30THOM KHCIOTHI M C MOCIEAYIOIIUM
CIIOJIACKUBAHHUEM JICHOHU3UPOBAHHON BOJOM.

e TIlepuarku. [lnacTHKOBBIE NEpYaTKH BCET/a JOJDKHBI HCIOIB30BaThCS HpU padboTe ¢
npo6amu 1 MpoOOOTOOPHBIM 000PYAOBAHUEM.

* o
JlaHHast poLie/iypa HY [IPU KaKUX OOCTOSITENBCTBAX HE MOXKET MCIOJIb30BATHCS ISl KOJMYECTBEHHOMN OILIGHKU
WHTCHCHUBHOCTH CyXUX BBINAZICHUH (npum. ped. pycckozo nepegooaq).
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e B3auMHble CpaBHeHHMsI AHAJMTHYECKHX METOJ0B M KAJIMOPOBOYHbLIE MaTepHAJbI.
Mex-1abopaTopHbIe CpaBHEHUS JODKHBI ObITh YacThI0 M3MEPHUTEIHLHOW MPOTPaMMBI IS
TOro, 4TOOBI 00ECHEYNUTh ¢ MAaKCHMAaJIbHOM HAaJE€KHOCTBIO COIOCTABHMMOCTHL JAaHHBIX. B
HACTOSIIEe BPeMsI IOCTYITHBI CepTHPHUIIMPOBAHHBIC CpaBHUTEIbHBIC MaTepuaisl (Certified
Reference Material - CRM) kak B BHJle¢ UCKyCCTBEHHBIX OCAJKOB, TaK U TBEPJBIX MPOO.
Nx moryt nocraBnsate Takue opranuzanuu kak BCR, NIST u IAEA. Kpome Toro, KXI]
pacnpocTpaHsieT MpoObl KaK HCKYCCTBEHHBIX OCAQJKOB, TaK M OKCIIOHHUPOBAHHBIX
¢unpTpoB. Ecim monydyeHBI CepTUGUIIMPOBAHHBIC CpPABHHUTEIBHBIC MATEPHAIBI IS
AJIEMEHTHOTO COCTaBa a’pO30JILHOTO BellecTBa Ha (UIbTpax, UM CIEAyeT OTIaTh
MPEITOYTEHUE.

e [IloneBble B3anMHble cpaBHeHHs. [lojeBpie cpaBHEHHS OCOOEHHO Ba)KHBI Ha IMEPBBIX
JTamax BBIMOJHEHUS H3MEPHUTEIBHOW MPOrpaMMBbl, YTOOBI MPEAOTBPATUTH MOITY4YEHHE
OLIMOOYHBIX JTAHHBIX 3a JUIMTENbHBIM nepuoi. Hampumep, oHM BakHbI NPU pELICHUU
Bompoca o BbIOOpe Mexay WO aBTOMaTH4eCKHMM MPOOOOTOOPHUKOM M TOCTOSHHO
OTKPBITBIM TIPOOOOTOOpPHHKOM. bBBUTO TOKa3aHo, 4TO s ycioBui CKaHIWHABUU
pasznuuue MeXIy HUMH Majo, HO B JIpyrux paioHax EBpombl cuTyanus MOXET ObITh
COBEPIIECHHO UHOM.
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3.11 IIpo60ooT0dOp TsKEJBIX METAJLUIOB B 23P030JIbHbBIX
YacTUIAX

3.11.1 Bsegenmne

Pexomenayemass vactora mpoO0ooTOOpa TSKENBIX METAUIOB B a’pO30JIbHBIX YacTHULAX
COCTABISIET OJMH pPa3 B HENENIO, NPU 3TOM PEKOMEHAYeTCs OTOMpaTh (PpaKimuio HacTHIL
PM;o . C TouKm 3peHMs] MUHUMM3AIMU 3aTpaT BO3MOKHO 3(h(heKTUBHBIM OyJeT 0ObeANHEHE
usmepernii PMjg, KOTOpbIE TOXE ABJISIIOTCS YacTbIO MU3MEpUTENbHOU mporpammsl EMEIL, ¢
0TOOpPOM MpPOO TSKENBIX METAUIOB B  a’pO30JbHBIX dacTHIax. OJHAKO, IMOCKOJIbKY
u3MepeHust PMjo IOJDKHBI BBIIOJHATBCSA C CyTOYHOM YaCTOTOW, IIPU aHAIU3€ HA TSKEIIbIC
METaJUIbI 3KCTPAKTHI IPOO TOJKHBI OOBEJUHATHCSA B CYMMAapHYIO HEJENbHYIO po0y. AHanu3
CYTOUHBIX TPOO JOJDKEH BBINOMHATHCA TPH TNPOBEACHUM CIHEIMAJIbHBIX KaMITAaHHUH.
CnenoBarenbHO, Ba)KHO MMETh BBUAY, YTO MPU OTOOPE a’3pO30JIbHBIX MPOO Ul aHANIM3a Ha
TSDKEJIbIe MEeTaJUIbl HeOOXOIUMBI 0COOBIE MEphl MPEIOCTOPOKHOCTH IS MPEIOTBPAILCHHS
3arpsi3HEHUs.

MOXHO HCIOJIB30BaTh KaK BBICOKOOOBEMHBIC, TaK M HH3KOOOBEMHBIC MPOOOOTOOPHHKHU.
Bb100p 3aBHCHUT OT MPOJOIHKUTEIBHOCTH OTOOpa. sl KOPOTKHX MEpHOI0oB 0TOOpa (CyTKH)
00BIYHO HEOOXOAMM BBICOKOOOBEMHBIM MPOO0OTOOPHUK. TakuM MPoOOOTOOPHUKOM MOYKHO
32 CyTKH o0TOOpaTh mpoOy obbemoM 1600 M. Jlnsi CpaBHEHHS HH3KOOOHEMHBIC
POGOOTOOPHUKH JAI0T CKOPOCTh MPOKAYKH B juamasoHe 1+3 wm/muH. Merox 6moka
(GUIBTPOB, UCTIOIB3YEMBIH UIi OCHOBHBIX COCTABIISIOIIMX aTMOC(EPHOTO a’po30iisi, MOXKET
UCTIONIB30BAaThCSl M B CIIydae TSDKENBIX METAUIOB TPH TPOJODKUTENLHOM (HArpuMep,
HeZlelnbHOM) IpobooToope. CrenyeT NOsICHUTh, YTO MPOOOOTOOPHUKHM [T YACTHUL], KOTOpBIE B
HACTOSIIEE  BpeMs  HA3bIBAIOTCA  HHU3KOOOBEMHBIMH,  KIAacCCHQUIUPYIOTCS  Kak
CpenHe00bEeMHbIE, TIOCKOIbKY CKOPOCTh MPOKAYKM B 3TOM Cllydae CYLIECTBEHHO BBIIIE, YeM
npu ipoO00TOOpE My TEM MPOITYyCKAHUS BO3/IyXa Yepe3 MOTIOTUTEIbHBIE PACTBOPHI.

Eme onHOI BakHOW TEMOM SIBJISETCS TO, YACTUIBI KAKUX Pa3MEPOB OJHKHBI OBITh OTOOPAHBI
— menkue yactuipl (PMys), cymma menkux u kpynHbix (PMjg) unm Bce uactuisl 0e3
OTpaHUYEHUs pa3Mepa. BONBIIMHCTBO M3 BBICOKO- WIIM HU3KO-OOBEMHBIX MPOOOOTOOPHHUKOB
JMAIOT BO3MOXKHOCTh YJaBJIMBATh BEHIECTBO JHMOO BCEX a’pO30JIbHBIX YacTHUI, JUOO
OTAENbHYI0 (PaKIUI0O C ONpeNeJeHHOW TpaHulel orcedeHus. Kakoit w3 BapuaHTOB
MPEIMOYTUTENbHEE — 3aBUCUT OT LIeTTH u3MepeHuil. J[ns momydeHnus Oojiee TOYHBIX OLIEHOK
BBIMAJICHUN TSDKEJBIX METAJIOB XKeJNAaTebHO MMETh HH()OPMAIUIO O paclpeAeTICHUN YacTHII
no pasmepy. OpaHako, HEOAHOKPATHBIE MCCIENOBAHMS IIOKA3bIBAIOT, 4YTO MAacCOBOE
pacmpezielieHue Mo pa3MepaM pPasIMyHO IS pa3inyHbIX MeTasioB. Kpome Toro, ytoOsl
MONyYnTh UHGOPMAIIMIO O PACHpPENEICHUH MO pa3MepaM HEeoOXOAUMO OTOMpATh OTIEIBHO
7+8 ¢pakuuii. ITO CONPSHKEHO C BHICOKUMH 3aTpaTaMH, IO3TOMY JUIs LieJed MOHMTOpPUHTA
CUUTAETCSl JIOCTATOYHBIM OTOOpaTh OAHY (pakiuio. YacTuiel ¢ pazmepom Menee 10 MM
COJIEpKAT OCHOBHYIO JIOJIIO TSDKENIBIX METAJUIOB, MEPEHOCHMBIX Ha JajdbHUE PACCTOSIHUS,
MMO3TOMY MMEHHO 3Ta (ppakmus peKOMEHIyeTcs i MpobooTOopa. Pactpenenenue yacTuil mo
pazMepaM JIOJKHO ONPEESITHCS JIUIIb Ha HECKOJIbKUX cTaHlMsIX B EBpore.

[Ipu oTOope yacTHIl IJIs aHANK3a HA TSHKENbIE METaIbl HEOOXOIWMO COONIONATh MeEphI
MIPEAOCTOPOKHOCTH VISl IPEIOTBPAIICHHsI 3arpss3HeHus1. Bece mpobooTbopHOe 00opyaoBaHue
JOJKHO OBITH TIIATENLHO OYHINEHO, a BCS paboTa ¢ (UIbTpamMH JOJDKHA BHITIOTHSTHCS B
nepyaTkax.

*
Bce gacTumb! ¢ aspoauHaMudeckuM auameTpoM Meree 10 MkM (npum. ped. pycckozo nepegooa)
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3.11.2 IIpob6ooTd0opHOE 0OOpPYyIOBAHME
3.11.2.1 IIpobGooTOopHMK BO3ayXa

MoeT OBITh HCITOJIb30BaH MPOOOOTOOPHHUK, MpenHa3HAaYeHHBIH it PM)o U onmucaHHBIA B
paznene 3.15.

MoskeT, KpoMe TOTO, HCIIOJIb30BATHCSI HU3KOOOBEMHBIH MPOOOOTOOPHHK Ha OCHOBE OJIOKa
MOCJIeI0BaTeNbHBIX (QuiubTpoB. OOmmiee omucaHue 3TOr0 MPOOOOTOOPHOTO 000pYyIOBAHUS
JIaHO B pazzene 3.2 mpu OMMcaHuH 0TOOpa MPOO HAa OCHOBHBIE KOMITOHEHTHI.

3.11.2.2 ®uabTpsl

Obmee onucanue npaHo B paszgene 3.15.3. Ilpu otOope npoO TSHKEIBIX METAIIOB
HACTOSTETIbHO PEKOMEHIYETCS HCIOoIb30BaTh 100 TedaoHoBBIe, MO0 (UIBTPHI U3
KBapleBOro BoyIoKkHa. CrenyeTr, OJHAKO, MOMHHUTb, UYTO Te(IOHOBBIE (MIBTPHI MOKHO
UCIOJIb30BaTh JIMIIb B HHU3KOOOBEMHBIX CHUCTEMAaxX M HeENb3s B BBICOKOOOBEMHBIX IpPHU
3aJJaHHOM CKOpOCTH MOTOKa. CTEKIIOBOJIOKOHHBIE (DMIIBTPBI 3a4acTyl0 JArOT JUIsl HEKOTOPBIX
DJIEMEHTOB BBICOKHE OJAaHKOBbIE 3HauYeHMsA. B kauecTBe MaTepuasa (UIBTPOAEpIKATEIs
pekoMeHayeTcs Te(IoH, MOCKOJbKY OH JIETKO OTMBIBaeTCs M JaeT OObIYHO HM3KHUE
OnmaHkoBble 3HadyeHMs. KBapueBble QUIBTPHl HMMEIOT TO MPEUMYLIECTBO, YTO MEpen
ynoTpeOieHueM MOTYT ObiThb  TIpoKaneHsl mpu  Temmeparype 500°C.  Bo3MoxHO
MCIIOJIb30BaHUE 1IEJUTIOJIO3HBIX (PUIIBTPOB, HO CHAayala HY>KHO YOEIUThCS B TOM, UTO MPHU UX
IPUMEHEHUU MOXHO J100UTHCS 3alaHHON CKOPOCTH MPOKAYKH.

Bce neiictBus ¢ punbTpamMu J0JKHBI BBIIOJIHATHCS B YCIOBHUAX YMCTOTO BO3AyXa («4HCTas»
KOMHaTa WIH, 10 KpaiiHell mepe, 4ucThiii O0kc). HeoOXonuMbl MiIacTUKOBBIE MEPUYATKH U
OpoMbITast KHUCIOTOM mocyaa. Bce oOopynoBanue [OMKHO XpaHUTBCS B JIBOMHBIX
TUTACTHKOBBIX MMAaKeTaX B MECTaxX, 3alIMIICHHBIX OT MbUIH. Bce, 9T0 MOXKeT OBITh B KOHTAKTE C
¢buIbTpaMu emle 10 UX UCIOIb30BaHUs, TOJIKHO, IO BO3MOXKHOCTH, ObITh IPOMBITO a30THOM
KHCJIOTOM, 110CJI€ AKCIO3UIUH JTOJIKHBI XPaHUTHCS B MECTE, OUUIIIEHHOM KHCJIOTOM.

3.11.3 IIpoueaypa npod6ooTdopa

B nomonnenue k o0muM TpeOOBaHUSAM K MECTy OTOOpa Mpo0, OMHCAHHBIM B TJlaBe 2, BAXKHO
yKa3aTh, YTOOBI BXOJIHOE OTBEPCTHE JJIs BO3/AyXa OBLJIO PACIIONIOKEHO NAIEKO OT JIFOOBIX
MPEMSITCTBU, KOTOPbIe MOTYT TMOBJHATH Ha BETPOBOM MEPEHOC, TaKUe KAaK CTEHBbI 3AaHUI,
nepeBbs U T.J. HekoTopbie U3 MpUMEHSIEMBIX HACOCOB SIBJISIIOTCS UCTOYHUKAMH TTOCTYILICHUS
B BO3/IyX YacCTHUL, COJAEPKAIIUX MEb. ITO 03HAYAET, YTO BO3AYyX OT TAKUX HACOCOB JOJIKEH
M0 CHEIUaTbHOM TpyOe OTBOIUTHCS Ha paccTosiHue He MeHee 10 M OT TOYKH BCachIBaHUS B
(GUIBTPOBAIBHYIO CUCTEMY .

[Tponierypsl mpo600TOOpPa MOTYT HECKOJIBKO OTIMYAThCA Ul Pa3iIMYHbIX MPOOOOTOOPHBIX
cucreM. [Iponemypbl CTaHIAPTHBIX JNEHCTBUN NPH MPOOOOTOOpE MOIKHBI, MPEXKIE BCETO,
OCHOBBIBAaThCSl HA ONMHMCAHUU pabOThI KOHKPETHOro Mpo6ooTOopHOro ycrpoiictsa. [lopsaok
JEHCTBUIN TaKXKe 3aBUCHUT OT TOTO, TpeOyeTcs JIM B3BEIIMBaHHE (PHIbTpPA JUISA OMpPEICIICHHS
PM,o wiu Her.

VCKTIOUNTENBHO Ba)kKHO, YTOOBI (MIBTPHI XPAaHWIUCHh 3alle4aTaHHBIMM B IJIACTUKOBBIE
MEIIKM MpU TPAaHCHOPTHUPOBKE MEXIy Jabopatopuel u cranuueid. [lpu oOpamenuun c
GWIbTpaMu HY)KHO TakXe MCIOJIb30BaTh HEMETAUIMYECKHH MHMHLET WM HOKPBITHINA
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tedoHoM. Hukorma He cnemyer mpukacatbess K GUIbTpy nanbuamu. Ilocie skcrno3unuu B
BBICOKOOOBEMHOM TMPOOOOTOOPHUKE (PHUIBTP TpeOyeTcsl CIOKHUTH BIBOE pabodeil cTOpOHOM
BOBHYTpb, TIOMECTHTD B IUIACTUKOBBIN MMAKET U HAIPABUTh B JIA0OPATOpUIO Uit aHanu3a. [Ipu
0TOOpe HU3KOOOBEMHBIM MMPOOOOTOOPHUKOM B TAOOPATOPHIO OTIPABISETCS HE pa3oOpaHHbBIN
buIBETpOACpIKATEIND, TAC OH JEMOHTHPYETCSI.

[ToneBast peructparonHasi popma BCera J0JDKHA MEPEChUIAThCS B OTIEIBHOM IJIACTUKOBOM
MaKeTe Ha ciaydyall MPOTEYKH MPoO OCaIKOB, KOTOpPbIE OOBIYHO YIMAKOBHIBAIOTCS B OJIMH
KOHTEHED.

3.11.4 baankoBbie QUIbLTPHI

[ToneBbie OmaHKOBBIE MPOOBI NOJDKHBI OTOMPATHCS PETYJSIPHO, MO KpaiHed Mmepe, pa3 B
kBapTajd. C HUMH BBINOJHSIOTCS BCE ONEpalNH, KaK M C OOBIYHBIMH (QHIBTPAMHU TaHHOM
NapTHH, BKIIOYass XAMUYIECKYI0 00paboTKy 1 aHanu3. Ecim GraHKOBOE 3HaYE€HHUE MPEBHIIIACT
20% OT 0OBIYHO M3MEPSEMBIX Ha 3TOW CTAHIIMW KOHIICHTPALUH, TOJKHBI OBITh MPEATPHHSATHI
Mephl IS CHW)KEHHS OJIaHKOBOTO CHTrHaja (HampuMep, CMEHHTh WM OYHCTHTh
mpo0ooTOOpHOE  yCTpoiCTBO).  CpemHEroJoBble  3HAYEHUsT  OJIAHKOBBIX  BEITUYUH
UCTIONB3YIOTCS JUIsl ONpenieieHus npenena oOHapyskeHus. OHU JOJDKHBI MIPEOCTaBIATLCS B
KXII.

3.11.5 Oxkcrpakuus u3 GuiabTPOB

@unbTppl  BBICOKOOOBEMHBIX MPOOOOTOOPHUKOB JIOJKHBI OBITh IEpell 3KCTpakIHuen
pa3pe3aHbl Ha 00JIee MEJIKHE KyCKH. DTO MOXKET OBITh C/IeJIaHO MTyTeM CKIIAJbIBaHUS B 4 WU 8
pa3 M pa3pe3aHuss HEMETaUIMYeCKUM HHCTpYMEHTOM. Jlpyras BO3MOXHOCTb COCTOUT B
MCTIONIB30BaHUM (DOPMBI Il BBIPE3aHMS JOJH CTPOTO OIPENEIIEHHOTO pa3Mepa, Harpumep,
10% nnomaau ¢punstpa. Honsd punbTpa n3MenbuaeTcs Ha MEJIKUE YacTH U 3aIuBaeTcs 6-7 Mil
KOHIICHTPUPOBAaHHON a30THOH KHCJIOTHI B OKCTPAKIHMOHHOW TeduioHoBo Oombe. Ilpu
HKCTPAKLUH YaCTULl ¢ GUIBTPAa HU3KOOOBEMHOTO MPOOOOTOOPHUKA BECh (PUIIBTP IOMEIAeTCs
B DKCTPAKIIMOHHYIO O0MOY U tobasisiercs 1,5 MII KOHIIEHTPUPOBAHHON a30THOW KUCIIOTHI.

Bom0a BeIepxkuBacTcs 6-8 wacoB npu Temmeparype 150-170°C. Bomba oxmaxaaercs 10
KOMHAaTHOW TEMIIEpaTypbl, U pacTBOp mnepeHocutrcs B 50 mu MepHyro kroBeTy. Eciin aHanus
JOJKEH BBIMONHATHCS MeTogoM ICP-MS, B pactBop noGaBisieTcs BHYTPEHHUM CTaHIapT, U
00BbEM JTOBOJUTCA 10 METKM IUCTHUIMpPOBaHHOM Bojoil. Ilocie 3Toro pactBop IOJKEH
coaepxathb 10% a30THOM KUCIOTHI.

3.11.6 IIpouenypa ucnoJib30BaHHs 0JAHKOBBIX PUIBTPOB

Pexomennyercst, utoObl 5% ciydaifHbIM 00pa3oM BBIOpaHHBIX (DUIBTPOB M3 KAXKJI0W HOBOU
NapTUH aHAJTU3UPOBAIMCH KaK JIadopaTopHBIA OnaHKOBBIA (uiabTp. HasHaueHme Takmx
OJaHKOBBIX (MIIBTPOB COCTOUT CKOpEe B KOHTpOJE KauecTBa (DPUIBTPOB, a HE B OLIEHKE
nmabopaTOpHOTrO Tpenesia oOHapyKeHus. B HOpManmbHBIX YCIOBUAX OJAHKOBBIE 3HAYCHUS
JIOJDKHBI OBITH JIOCTaTOYHO HU3KHUMHM, YTOOBI MX MOXHO OBLIO MpourHopupoBatTh. Ecmu
00Hapy>KUBAIOTCS BBICOKHE OJAHKOBBIE 3HAUEHHUS, HYKHO BBIIBUTH NPUYUHBI M PELIUTh
npobieMy, HallpuMep, MyTeM HCIOJIb30BaHMUsl (PUIBTPOB MM XMMMKATOB M3 JPYrod MapTHU
WM ITyTEM NPOBEPKH BCEX OOBIUHBIX OINEpalfil B 1TaOOpaTOpHH.
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3.11.7 Pacuer pe3yJabTaToB

Jlis HEeKOTOpBIX MPOOOOTOOPHUKOB OOBEMHAs CKOPOCTh NMPOKAYKU JAaeTcs B KyOMYECKHX
¢dyTax B MUHYTY. 3HAUEHUS TOJDKHBI OBITH TIEPEBE/ICHBI B KyOUYECKHE METPHI B YacC:

1 dyr/mum = 0,02832 M° * 60 Mun/gac = 1,698 m*/uac.

[Tpu pacueTe nmpokadaHHOTO 00BeMa OepeTcsi cpelHee MOKa3aHHe CKOPOCTH MEXIy HA4aIoM
1 KOHIIOM oTOopa. OOt 00beM BHIYHCISETCS KaK:

O61Hit 06beM (M) = CPEIHsIsl CKOPOCTh MPOKAUYKHU (M*/4ac) * Bpems oTOopa (uac)

3
KoHIleHTpaIisi TaHHOTO 3JIeMEHTa B Mpo0e BO3AyXa B Pa3MEPHOCTH HI/M~ PacCUUTHIBACTCS
o popmyre:

C = AV oxtr _Fb
vair
C - KOHI[GHTPALWS MeTaluta (Hr/M’);
a - KOHIICHTpAIIKsl MEeTaJlla B SKCTPAKIIMOHHOM pacTBOpe (HI/Mi);
Vexsr - 00bEM SKCTPAKIIMOHHOTO pacTBOpa (Mi1);
Vi - 00beM mpokayaHHoro Boznayxa npu 20°C ¢ KoppeKIMed Ha BBICOTY CTaHIMHM HaJ
ypoBHeM Mops (M3);
Fy - cpeiHee KOJIMYECTBO METaJlIa B MOJIEBOM OJIaHKOBOM MpoOe (HT).

3.11.8 OoecneuyeHue KayecTBa

CwM. myHkT 3.10.7.

3.12  IIpo6ooTOdOp PTYTH B 0CaAKAX U B BO3IAyXe

3.12.1 BBenenue

B nocnenHee necsTuieTHe MOSBUIOCH AOCTATOYHOE KOJIMYECTBO METOJOB JUISl HAJEKHOTO
npo6ooTbopa M aHalu3a PTYTU B BO3AyXe U B ocajkax. B HacTosIiee BpeMss MOHUTOPUHT
PTYTH B 3THX CpeJax Ha MOCTOSIHHOW OCHOBE IPOBOJAST MHOTHE opranusainuu B EBpome u B
Cesepnoit Amepuke. C 1999 ronma HabmofeHHs 3a PTYThIO CTAIM YacThIO IMPOrPaMMbI
EMETII, HO K HacToOs1IeMy BPEMEHH JIMIIb HECKOIBbKO cTaHuui EMEIT npoBoasT MOHUTOpHUHT
PTYyTH B aTMOC(epe U B OCaIKaxX.

OCHOBHBIMH AHTPOIIOTCHHBIMHU HCTOYHUKAMHU PTYTH ABJMIOTCA CXKXHUIaHUC HCKOIIACMBbIX
TOIUIUB, MMPCATIPUATHUA 110 CKUT'AHUIO OTXOOO0B U KPEMATOPHHU.

[Tpo6ooTOOP a’pO30JIBHON PTYTH SBISETCS OJHMM W3 HauOoiee TPYIHBIX IIaroB B
U3MEpEeHUsIX aTMocepHO PTYTU. DTO CBSA3aHO, TMPEXIE BCEro, ¢ OIMUOKaMHU, KOTOPHIE
MOTYT BO3HHKAaTh KaK TpH MPoOOOTOOpe, Tak M MPHU aHalu3e. B OKpyXkKaromeM BO3TyXe
a’po30JibHAsL JIOJII PTYTH COCTaBIseT OObIUHO MeHee 5%, a OCTalbHOE MPEICTaBICHO
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razoo0pa3Hoi Gopmoll pTyTH. DTO YBEJIWYMBAET PUCK IEpPEPACHpe/ieICHUs] PTYTH MEXIY
ra3oM W YacTUIIaMH B Iporecce nmpoboordopa. [lo 1ol nmpuynHe 0TOOp M aHANM3 PTYTH Ha
YacTHIAX CJeIyeT pacCMaTpuBaTh KaK HECKOJIBKO YCIOBHYIO mporuenypy. [Ipucyrcrue
a’pO30JIbHOI PTYTH B BO3AyXE B 3HAUHMTEILHOH CTENEHH BIHMSAET HA CyMMapHBIC BBITIACHUS
pPTyTH u3 aTtMocdepsl, CIeI0BATENBHO, Pa3pabOTKa METONO0B MOHHMTOPHHIA a3pO30JbHON
COCTABISIIOIICH PTYTH SBISETCS WCKIIOYHTENBHO aKTyalbHOW 3amaueil. [lpexnme, dem
PEKOMEHI0BaTh T€ WM MHBIE MPOLIETypbl, HEOOXOIUMO PEIIUTh ITY 3a/ady.

Ms1 Bechbma nipusHatenbHbl mporpamme OSPARCOM u John Munthe u3 opranmzanuu IVL,
NPEJOCTaBUBIIUM HaM BO3MOXKHOCTb MCIOJIb30BaTh OMUCAHUE MX METOJIUKU MpoOooTOOpa U
ananmm3a pryta. C HEOONBIIMMI U3MEHEHUSIMH TEKCT ObLT B3ST U3 ux otyera (Munthe, 1996;
OSPAR, 1997).

3.12.2 Metoas! npodooTdOpa AJIsl PTYTH B 0CAAKAX
3.12.2.1 KoHcTpykuusi npo600TOOPHMKA U MAaTePHAJIbI

[TpoOBsl HAa PTYTh OTOMPAIOTCS B OTICIBHBIN, CHEIHAIBLHO IS JTOTO TpeTHA3HAYCHHBIN
ocaJKkocOOpHUK. B kadecTBe MaTepuasia BOPOHOK M OCAJKOCOOPHBIX OYTBUIOK MOTYT OBITh
UCIIOJIb30BaHbl OOpOCHJIMKAaTHOE cTekio M TeduoH (kak Bapuant — PFA). Yacro
IPEANOYUTaOT OOpOCHIIMKATHOE CTEKJIO Kak Oosiee JAELIeBbI M JOCTYNHBIA Marepual.
KBapieBoe CTEKIIO TOKE€ MOKHO HMCIOJb30BaTh, HO 3TO JEJIAETCS PEAKO M3-3a €ro BBICOKOH
CTOUMOCTH.

Ocanku MOTyT OBITH OTOOpaHbI JINOO C TOMOILBIO HIMPOKOTOPIIbIX OyThUIEH, JINOO NCTIONB3YS
BOPOHKH C MpUEMHBIMH OyThUIKaMu. [IpoGOOTOOPHUK MOXKET OBITh IMOCTOSHHO OTKPBITBIM
win WO aBTOMaTHMYECKHM, KOTOPBII OTKpbIBaeTCs TOJBKO Ha BpeMs ocaakoB. s menei
MOHHUTOPHHTA BIIOJHE MTPUEMIIEMBIMUA MOTYT OBITh TIOCTOSIHHO OTKPBITHIE 0CaIKOCOOPHHUKH Ha
OCHOBE BOpPOHOK M mpueMHbIXx OyThuToK (Iverfeldt, 1991a,b; Jensen and Iverfeldt, 1994). WO
aBTOMATHYECKHE  NMPOOOOTOOPHUKM  HCIONB3YIOTCS ~ HanmumoHampHOW — mporpammon
MoHuTopuHra I'epmanuun, HanuonaneHOW mnporpammoii atmocdepnsix Bbimaaenuit CIIA
(Vermette et al., 1995), a Taxxe vcciaenoBaTenbCKUMHU TpyNIaMH, pabOTalONIMMK B pailoHe
Benukux o3ep (Landis and Keeler, 1996). WO aBromarndeckue npoOG0OTOOPHUKH UMEIOT TO
MPEUMYIIECTBO, YTO OHH IIO3BOJIIIOT M30EKaTh BIMSHUS CYXHX BBINAJCHUNA YacTHUI], XOTS
BKJIa/1 ra3000pa3HbIX U a3p030JbHBIX (POPM PTYTH B MOTOK MOKPBIX BBINAJCHUN BHE FOPOJIOB
¥ MH]IyCTpHAJIBbHBIX LHEHTPOB ckopee Bcero He Benmuk (Iverfeldt and Sjoberg, 1992; Iverfeldt
and Munthe, 1993).

[Tpu npoIOIKUTENBHBIX NEPUOAaX MP0oO00TOOPa HEOOXOIUMO MPEAOTBPATUTh AUPPYy3HI0 B
oTOupaemyto mpoOy OCagKOB, MOCKOJIBKY OHA MOXET JaTh BKJIAJ B COAEp)KaHHE PTYTH B
npobe 3a CYeT OKHUCIIEHHs B BOJO-PacTBOpPHMBIE (OPMBI. DTO JIETKO CHAENaTh, UCHOIb3YS
KalIWUISIPHYI0 TpYOKYy MeX1y BOPOHKOM M ocajgkocOopHoi OyTthuikoi. Heobxonnmo Takxke
3aIIUTHTh OCAAKOCOOpPHYIO OYyTBUIKY OT CBeTa BO H30€kaHWE (OTOMHIYIUPOBAHHOTO
BOCCTAHOBJICHUS PTYTH B OTOMpaeMoii mpoOe 0CaiKoB.

[TpobooTOOpHUKHM AOKHBI OOecrednBaTh padOTy BO BCE CE30HBI ToJa W BO BCeX
KJIMMaTHYECKUX YCIOBHAX. Tak, HampuMep, JOIDKEH OBITh MPEAyCMOTPEH HArpeBaTenb IS
pacTaruiiBaHUsl CHETa WM JJIs MpeloTBpalieHuss o0pa3oBaHus jb/la B BOPOHKE U OYTBHUIKE B
3UMHEe BpeMsa. B 3aBHCHMOCTH OT KJIMMAaTHYECKUX YCIOBHH MOXET OBITH ITOJIE3HBIM
OXJIAX/IaTh OTOMpaeMyio MpoOy B paliOHAaX ¢ BBICOKMMHM TemIleparypamu jeroMm. Ilmomanp
BOPOHKHU U 00BbeM OYTBIIKH JOJKHBI MEHSATHCS OT CE30HA K CE30HY, YTOOBI COOTBETCTBOBATH
UCIIONIb3yEMOMY HEPHOAY POOOOTOOpA.
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KOHCTpyKIMS TMOCTOSHHO OTKPBITOTO TMPOOOOTOOPHHKA, HCHOJIB3YEMOTO ISl PTYTH
HanmonanbsHoii nporpamMMoii Monutopunra llIsennn, nokaszana Ha puc. 3.12.1.
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Puc. 3.12.1 Cxema OCTOSIHHO OTKPBITOTO OCaAKOCOOpHUKA JUIsl aHaJIN3a OCAaJKOB Ha PTYTh
(IVL, I'erebopr, LIBenus). Pasmeps! nansl B MusunMerpax. Macmrab 1 : 10.

Ha cetn craHumii MOHMTOpHHTA 3arpsi3HeHUs Bo3ayxa DenepansHoro Arenrcra ['epmaHun
no okpyxawmei cpexe (Umweltbundesamt) miiss pTyTH HCHIONB3YIOTCS KOMMEPYCCKU
noctynaele WO aBromatudeckue ocagkocoopHuku tuna ARS 721 (Bieber, 1995). Boponka
ATOro MpoOOOTOOpHHKA clelaHa W3 OOPOCHIMKATHOTO CTEKJa, TOT/a Kak BOJOCOOpHAS
Oytbutka — u3 drop-momumepa PFA. TIpo6ooTOOpHUK MMEeT HarpeBaTeNbHYIO CHCTEMY C
TEPMOCTATHPOBAHHUEM.

3.12.2.2 IIpoueaypa 0OYMCTKH 000PYAOBAHUS U3 CTEKJIA

Bce crexnsHHOE 000pyaOBaHME, HCHOJIB30BAaHHOE JUIsl MPo0OOOTOOpa M XPAaHEHHUS BOAbBI
JOJDKHO THIATEJIbHO OTMBIBaThCS MEPEN IMOCIEAYIOIUM HCIOJIb30BaHUEM. CTEKIIsIHHas
nocyja JA0JKHA ObITh BBIMBITa B COOTBETCTBUU €O cienyromiei nporneaypoi. Ha Bcex atamax
paloThI JOKHBI MCIIOJIB30BaThCs TIACTUKOBBIE NepyaTku. [locyaa momkHa XpaHUTECS 100
3aMOYEHHOM B OOJIBIIION €MKOCTH, JIN0O B IBOMHBIX IIJIACTUKOBBIX MEIIKAX.

1. 3amounTte mocyay B LIEJIOYHOM JeTepreHTre Ha 24 yaca. TmaTenbHO HPOMOJIOIINTE
JIEHOHU3UPOBAHHOU BOJIOM.

2. 3amouute nocyay B pactsope HNOs (una) B nemonusupoBanHHoi Bozae (1:3) Ha 7 nHe.
OTO NOMKHO OBITh CAENAHO B MOJMATHIIEHOBOH €MKOCTH MOJ Kpblmkoil. TmiarenasHo
MPOMOJIOLIUATE MOCYly AEMOHU3UPOBAHHOM BOJIOM.

3. 3amouute nocyny B 0,1 M pactBope HNO3 (una) BeicokouncToii Boae (Hanpumep, Milli-
Q) na 7 aueit. TwaTenbHO CTIIOJOCHUTE IEMOHU3UPOBAHHOMN BOJOM.

* v
KauecTBO BO/ibI OOBIYHO OMPEACIISETCS €€ DISKTPOIPOBOIHOCTHIO; CBEKEIIPUTOTOBIICHHAS BOJIA C BBICOKOM
CTETIEHBIO OYHMCTKH JOJDKHA UMETh MIPOBOIUMOCTH He Ooiee 0,5 MxS/cM (npum. peo. pycckoeo nepesoda)
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4. HanomauTe OyTHUIKK BOJIOHN BBICOKOH uncTOTHL. Jlo6aBbTe pacTBop BrCl u3 pacyera 5 mu
Ha yiutp. OcTaBbTe MUHUMYM Ha 24 4Jaca.

5. Jo6asete 12% pactBop NH,OHHCI u3 pacuera 5 mi Ha sutp. OctaBbTe Ha 1 yac.

6. Creiite pacTBOp. CrionocHUTE OONBIINM KOJIMYECTBOM HGHOHH3Hp0BaHHOﬁ BOJBI, a
3aTeM OOJIBIITUM KOJIMYECTBOM BBEICOKOUYHCTOM BOJbI.

7. Hobasbre 2,5 ma 30% HCI (una) B ocagkoc6opHyto OyThUIKy mpobooroopHuka (0,5 1 u3
OOpOCHIIMKATHOTO CTeKsia). Bece npyrue OyTBUIKH M COCYIBI JIOJDKHA OBITH J10OaBIIeHA
30% HCI (una) u3 pacdyera 5 M Ha auTp. Best apyras cTekisiHHas Mocya JOKHA ObITh
BBICYIIICHA HA BO3/1yX€E B YHCTOM 30HE.

Ecnu BO3HWKIIO MOAO3pEHHE B 3arpsS3HEHUH, OYTBUIKH MPOKAJIMBAIOTCS B TEYCHHUE 5 4acoB
npu Temmneparype 500°C, a 3areM NPOMBIBAIOTCS B COOTBETCTBHM C OIMCAHHOW BBIIIE
IPOLEe Ty PO, HO 3a UCKIIFOYEHHUEM TIEPBOrO 1Iara.

OnucanHas mpoleaypa, Kak MPaBHIIO, JOCTAaTOYHA JUIS EMKOCTEH, HCIIOJIb3YEeMbIX JIIs
npo0o0TOOPa U aHaIM3a OCAJIKOB Ha PTYTh. Jlaxke JJIsi OYCHb MallbIX KOHIICHTpAIMii ObIBACT
JIOCTaTOYHO 00paboTKH eMKocTel ¢ ucrosb3oBanneM BrCl (maru 4-6).

3.12.2.3 IIpouexypa npodoordopa

Ob6pamenne co BceM MpoOOOTOOPHBIM OOOPYZOBaHHEM M CO CMEHHBIMU OyTBUIKAMH IS
npo0 TpedyeT 0co00i OCTOPONKHOCTH, YTOOBI HE JOMYCTHUTH WX 3arps3HEHHs B Ipolecce
NEPCChIJIKU W XPaHCHUS. Bce nmpoucaypbl OOJDKHBI BBITIOJHATHCA TOJBKO B INNIACTHKOBBIX
nepyaTkax. Bo Bpemsl MepechUIKM M XpaHEHUs OYTBUIKH JIOJDKHBI OBITh B JBOHHBIX
IIJTaCTUKOBBIX MEHIKAX.

[lepen orchuTKOM OyTBUIOK HA CTAaHIMIO B HHUX JIOJDKHO OBITH J00aBICHO 5 M
koHuentpupoanHoil HCI B pacuere Ha mutp oObeMa. ITO 03HAYAET HEOOXOAUMOCTh OCOOBIX
Mep OCTOPOKHOCTH MPH 0OpaIIeHHH C TAKUMHU OyTBHUIKaMHU.

Pexomenayercst ciemyiomas Mpoueaypa Ul TOCTOSHHO OTKPBITBIX MPOOOOTOOPHHUKOB
KOHCTPYKIIMH, TTOKa3aHHOW Ha puc. 3.13.1. DTa ke mporeaypa MOXKeT ObITh MPUMEHEHA U IS
JOPyTUX MTPOOOOTOOPHBIX YCTPOHCTB.

1. Tlpunecute Kk MPoOOOTOOPHHUKY HOBYIO OCAIKOCOOPHYIO OYTBIIKY, IUIACTHKOBBIE MEIIKH U
OTIOJIACKUBATEh «OPBI3TAJIKY», HAINOJHEHHBIM BOJOW BBICOKOW OuyuCTKH. Bce wacru,
HEOOXOIUMBIE i CMEHbl OYyTBUIOK, TOJDKHBI OBITh pPa3MELICHbl Ha IUIACTUKOBOM
MOJICTUIIKE (Ha 3eMJIE WM APYTOi MOAXOASIIEH TOBEPXHOCTH).

2. Ypjanute BHEIIHIOIO IUIACTHKOBYIO TPYOYy.

3. OtkpoiiTe ABOMHOW MENIOK C HOBOM 0CaaKocOOpHOW OyTHUIKOW (HO JEPKHUTE €€ TOKa B
MEIIIKE).

4. AKKypaTHO pa30epuTe COCAMHEHHE U3 TMPUTEPTOrO CTEKJIa MEXKIy OYTBUIKOH u
KanmwusipoM. Mcnone3yiite 00e pyku, OJHOW pazbeluHss CTEKISHHBIA pazbeM, APYron
MIPUIEPKUBAsi BOPOHKY.

5. VYpanute npoOKy U3 HOBOW 0CaTKOCOOpHOW OYTBHUIKM U 3aKpOHTE OYTBUIKY, COACPIKALIYIO
oToOpanHyr0 mpoOy ocaakoB. I[lomecture 3arem OyTBUIKY ¢ TIpoOOH B JBOWHOMN
IJIJACTUKOBBIM MEIIOK.

6. Jlo ycTaHOBKM HOBOW OYTBIJIKM CITOJIOCHUTE BOPOHKY W KalMWJUIIPHYIO TPYyOKYy BOJIOM
BBICOKOM OYMCTKH. Ecnu BH3yanbHO OOHapy)KMBAIOTCS MOCTOPOHHHE MPEIMETHI (IbLIb,
HAaCeKOMbIE M TIPOY.), OTCOEAUHUTE BOPOHKY OT Kamwuisipa M CIHOJOCHHUTE IO
oTnenbHOCTH. Eciu npuioch npukacatbes K MOCYA€ WIM K BHYTPEHHEH MOBEPXHOCTU
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BOPOHKH, HEOOXOAMMO CMEHHTh IUIACTUKOBBIC TMepyaTku. Eciam  BU3yaabHO
oOHapy’KHUBaeTCs Ips3b Ha BOPOHKE WM B KalWLIApE AaKe MOCiE CHOJAaCKUBAHUS, OHU
JIOJIKHBI OBITh 3aMEHEHBI HA CBEKEBBIMBITHIE.

7. BbIHBTE HOBYIO 0CaIKOCOOpHYIO OYTBUIKY M3 IUIACTMKOBBIX MEIIKOB W IHOMECTHTE B
IUTACTUKOBBIN Kopiyc ocaakocOopHuKa. COeAMHHUTE CTEKJISHHBIM pa3beM M NHpPOBEPHTE
Ha/IeKHOCTh COEAMHEHHUs. YOeauTech B TOM, YTO BCE COEIAMHEHHsS TE€PMETHUYHBI B
OTHOIIEHUH BO3MOXKHBIX ITPOTEUEK U MOMNAJaHMsI 3arpsi3HEHUs B IPOOY.

8. VYcraHOBHTE BHELIHIOIO MJIACTUKOBYIO TPYOY.

[TpoObI NOMKHBI XPAHUTHCS B XOJIOJTHOM TEMHOM MecTe. Bpemst xpaHeHus: MOkeT ObITh 710 6
MECSLEB MPU YCIOBUHU, YTO NPOBEPEHA JOJTOBpEMEHHasi CTAaOMIBLHOCTh. DTO BKJIKOYAET B
ce0s mpoBepKy OJaHKOBBIX MPO0, XPAHALIMXCS B TEYEHHUE COOTBETCTBYIOLIETO MEPUOJIA.

ITpu olLeHKE MOKpPBIX BBIMAJCHUN PTYTH KPUTHYHOM SIBISETCA JOCTYHMHOCTb KOPPEKTHBIX
JAHHBIX O KOJIMYECTBE BBINMABIIMX OCAAKOB. PaszimuuHbBIe KOHCTPYKUIHH MPOOOOTOOPHUKOB
o0nagaroT  pa3NMYHOM  A(PQPEKTHUBHOCTHIO CcOOpa OCaJKOB, 4YTO MOXET BECTH K
HECOMOCTAaBUMOCTH DPE3YJITaTOB TPU pacueTe MOKPBIX BBIMAJICHUNA PTYTH, JaKe €CIH
aHaJIUTHYecKass vacThb coryacoBaHa. [Ipum Bcex moaxonax HEOOXOAMMBI MapaliesibHbIe
M3MEPEHUs] KOJIMYECTBAa OCAJKOB, YTOOBI BBIIBUTH HECTHIKOBKH. [lapamnmensHo ¢ oTOopom
npo® Ha PTYyTh JOJDKEH HCHOJNb30BaThCS CTaHJIAPTHBIA OCaJKOMEp, COOTBETCTBYIOLIMH
pexomernanusm BMO. Ecnu o0HapyXHBArOTCS CHCTEMAaTHYCCKUE OIIMOKH, KOHCTPYKIIUS
poOOOTOOPHHKA T0JKHA OBITH IEPECMOTPEHA.

3.12.2.4 KoHTpoJb KayecTBa - o0ecnevyeHHe KauyecTBa

Jlns mpenoTBpalieHus 3arps3HeHus Mpo0 MepcoHal CTAHIWHU JOJDKEH MMETh MUCHMEHHBIC
MHCTpYKIMU. Bcee pyTuHHBIE omepammu ¢ npobamMu U MpoOOOTOOPHBIM 000pYAOBaHHEM
JIOJDKHBI BBITTOJHSATHCS IO OIPEICTICHHBIM IPOIEaypaM. 3alacHbIX YacTed JOJKHO OBITH
JIOCTAaTOYHOE KOJIMYECTBO, YTOOBI 3aMEHATh TMOCYJy M 4YacTH OOOpylOBaHUS TIpHU
BO3HMKHOBEHHUH MOJJO3PEHUH B UX 3aTrPSI3HEHHOCTH.

Puck 3arps3HeHHs] MpPH HUCIHOJIB30BAHUU IOCTOSHHO OTKPBITHIX OCAJIKOCOOPHHKOB U TpHU
JUINTENIBHBIX  Nlepuosax Mpo0ooTOOpa [OMKEH HAaXOAUTHCA TIOJA KOHTPOJEM IIyTeM
NapajuleIbHOTO  MCMOJb30BaHUS ABYX WM Tpex MpobooTOopHUKOB. Bmocnenctsuu
3arps3HEHHBIE MPOOBl OyAyT TMpU aHamu3e MIACHTU(UIMPOBAHBI W YHUYTOXEHBI, a
COOTBETCTBYIOIIUE JAHHBIC YAAICHBI U3 3alUCEH.

3.12.2.5 IloJaeBble 0J1aHKOBbIE TPOOBI
[ToneBbie 61aHKOBBIE TPOOBI JOIKHBI OBITH MOTYYEHBI TI0 MEHBILICH Mepe YeThIpe pas3a B TOI.

Ha crannuio noykHbI ObITh HalpaBJeHbI JIBE€ JONOJIHHUTENbHbIE OYTBUIKM IJis1 NpoO, ogHA
conepxamas pazoasiennyto HCl (pH ot 3 o 4), a npyras mycras. [locie cHsTHst OyThUIKH ©
odepeTHON Mpo0oii T0KHA OBITH yCTaHOBJICHA MycTast OyThuika. Paz6aBnennoit HCl qomxkna
ObITh OMBITA TPUEMHAs YacTb OCAaAKOCOOpHHKA. JKHIKOCTH JOJKHA CT€Yb B HPUEMHYIO
OyThUIKY. ByThUIKa MOKHA OBITH 3aKyIOpEHA, MTOMEICHA B IBOWHOMN TUTACTUKOBBIA MAKET H
oTIpaBieHa B JabopaTtopuio ais aHanuza. Coxepikanue prytu B pazbasienHoir HCl gomkHO
OBITh CPaBHEHO C COJEPKAHHEM B TPOoOaxX, KOTOPHIE XPAHATCS B YHUCTHIX JAOOPATOPHBIX
ycnoBusix. Ecnu  OnankoBble 3HaueHHs npeBbmaioT 20% OT O0OBIYHO HM3MeEpsSeMBbIX
KOHIIEHTpaluil Ha JaHHOW CTaHLMHU, JOJKHBI OBITh MPEINPUHATHl MEPbl MO CHUKEHUIO
ONaHKOBBIX 3HAYCHUH, HANpUMeEp, IyTeM 3aMEHbl WJIM OYUCTKH MPOOOOTOOPHOTrO
000pyIoBaHuUs.
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CpennerooBbie OJaHKOBBIE 3HAYCHHSI UCIIONB3YIOTCA AJIsl OLIEHKH TpeJena JeTeKTHPOBaHUS
U J0JKHBI coodmarbes B KXII.

3.12.2.6 Chnennduyeckne npodiemMbl

B camom Hawanme pabor mo orbopy mpod UIsi aHamW3a Ha PTYTh MOXKET BO3HUKHYTHh
MHOXECTBO TpOOJEM, CBS3aHHBIX, TJaBHBIM 00Opa3oM, C BBICOKUMH OJaHKOBBIMHU
3Ha4YeHUsAMHU. JI7s Havanma JOJDKEH IMPOBOAUTHECS €XKEHEICNbHBIH OTOOp MpoO0, Jake eciH
3aTeM IUIAHUPYETCS MECSYHBbIH OTOOp. TakuM myTeM MOXHO OyJeT COKpPATHTh YHCIIO
0e3pe3yIbTaTHRIX POOOOTOOPHBIX MTEPHOIOB.

Hawnbonee yacteiMu MpUIruHaMM 3arpsa3HCHUA Hp06 ABJIIIOTCA HACEKOMBIC, NTAYUN TIOMET U
Jpyrue MaTtepuainbl B IpoOOOTOOPHOM cocyle. DTO OCHOBHOM HEAOCTATOK MOCTOSIHHO
OTKPBITOTO TP0oO00TOOpHUKA. B paifoHax ¢ OOJBIIMM YHCIOM MTHII B OKPYre BO3MOXKHA
HEOOXOAMMOCTh YCTAaHOBKM CpEACTB, HE JAIOMIMX INTUI[AM BO3MOXXHOCTH CAJWThCS Ha
pOOOOTOOPHHUK.

Hcnonb3oBanue B mapajienb IBYX WK TPeX MPOOOOTOOPHUKOB MO3BOJISIET KOHTPOJIUPOBAThH
PHUCK 3arpsi3HEHUs MPH MPOJOKUTETBHON IKCIO3UIUU (OJHOBPEMEHHOE 3arps3HEHHE JIBYX
POOOOTOOPHUKOB MAJIOBEPOSTHO). 3arps3HEHHbIE MPOObI HACHTH(DHUIUPYIOTCS 3aTeM B
naboparopuu. OTtOpachiBaHHe OMIMOOYHBIX  PE3yJbTaTOB MHHHUMH3UPYIOT  MOTEPIO
UHPOPMALIUH.

[Ipy BBICOKMX TeMIepaTypax MOXKET CTaThb HEOOXOJMMBIM OXJIaXIEHUE O0CaJKOCOOpHOMN
OyTBUIKH, 4YTOOBI IPEIOTBPATUTH YJIETyUYUBAaHUE PTYTH U3 MPOOBI.

3.12.2.7 O0o0maromme 3amMe4aHns
Pexomenpauust IIpuemiiemas ajJbTepHATHBA
Marepuan bopocunukatHoe CTEKI0 T"asoren-yriiepoiHble MOJIUMEDSI,
KBapI|
Koncrpyxius ITocTostaHO OTKPHITHIHN i WO OT60p TIPOO6 KaXKAOTO JOKIS C
IpO6OOTOOpHIKA ABTOMAaTHUYECKHA TPOOOOTOOPHUK C WCTIOJIH30BAaHHEM BOPOHOK C
3aIIUTOHN OT BIUSHUS Ta3000pa3HOM PTYTH | IPUEMHBIME Oy THIIIKAMU JTHOO0
C 3aIIUTOM OT cBeTa; Harpepanue w/wim 0aHoK.
OXJKACHHUE 0CaTKOCOOPHOM OYTHUTKA
3aBHCHT OT KIMMATHIECKIX yCIOBHA.
[Tepuon Ot 1 Henenu no 1 mecsua.
Koncepsarus [Ipu MecsIHOM 3KCTIO3ULIMH T00aBIeHHE 5 Ho6asnenune 10 mu/n HCI mocne
Ipo6 mir/n HCI (uaa) no npo6oordopa. po600TOOpa, €CITH FKCIO3UIIHS
MeHee 2 Hellenb, a TPOOkI MpH
HEOOXOAMMOCTH OXJTaKAAIOTCA.
KonTtpons u [ToneBbie 6mankoBBIEe TPOOHI. [IMCEMeHHBIS
obecrieueHue WHCTPYKIUH IS TIEpCOHala CTaHIIUH.
KauyecTBa
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3.12.3 Metoabl npo600TOOPA 1JIs1 CYMMAPHOM ra3000pa3Hoil pTyTH B
BO3/1yXe

3.12.3.1 KoHcTpykuusi npo000TOOpPHUKA U MPOLEeIYPAa OYUCTKH

Ot16op cymmapnoii razoobpaznori prytd (TGM) u3 Bo3ayxa OOBIYHO TPOUZBOAMTCS C
UCTIOJIb30BAaHUEM JIOBYIIKM M3 30JI0Ta M Ta30BOTO CYETYMKA (WIM pacxoiomepa) Uis
omnpeneieHus: o0beMa BO3AyXa. B TedeHWe TMOCIeAHUX HECKOJBKHX JIET TIOSBUIHCH
aBTOMATHYECKHE TPUOOpHI st OoTOOpa W aHamu3a pPTYTH. ABTOMATHYCCKHA METO.
UCTIONIB3YET TOT K€ 0a30BBIN MPHUHIUI, YTO U py4yHOH MeTon. O0a MeTona MaroT CpaBHUMBIC
pesyabTathl (Schroeder et al., 1995; Ebinghaus et al., 1999).

JloBymika u3 30710Ta mpenctaBiser coboit 10-12 cm TpyOKy U3 KBaplEeBOTO CTEKIa,
HATIOJTHEHHYIO 30JIOTBIM aJICOPOCHTOM. 30JIOTBIM aJCOPOCHTOM MOTYT OBITh JIMOO KOPOTKHE
o0pe3ku (1-2 MM) 30510TOM MPOBOJOKH AUAMETPOM | MM B CMeCH C KBapI€BOI KPOIIKON Kak
HOCHUTENeM, JHOO CTEKISTHHOW (KBapIeBOH) KPOIIKOW, MOKPBITOW TOHKHM CJIOEM 30JI0Ta.
[Tocneanuii BapuaHT aeT, Kak MpaBuiIo, Oojiee HU3KKUE OIaHKOBbIE 3HAUCHUSI.

["a3000pa3Has pTyTh, OTOOpaHHAas ¢ MOMOLIbIO 30JI0TON JIOBYIIKH HA CTAHIMH, IIEPEHOCUTCS
B KaJIMOPOBaHHYIO 30JI0TYIO JIOBYIIKY IpPHU MPOIYCKAaHUU Ta3a-HOCUTENS CO CKOPOCThbiO 30
MJI/MUH. TakuM ra3oM CIy»HUT CBOOOJHBIH OT PTYTH YUCTBIH aproH (uucrora >99.998%).
MeTox U3BECTEH Kak TEXHHKA JBOWHOW amaibramanun. J{ias mpo6ooTOOpHOI 1 mepexoaHon
JUHUN UCTIONB3YIOTCS TpYOKU U3 TediaoHa. CoeMHEHUs! CTEKISHHBIX TPYOOK (T.e. MeXIy
poOOOTOOPHON M aHATUTHYECKON JIOBYIIKAMM) JIENAIOTCSl CHJIIMKOHOBBIMM TpyOkamu. Ha
BXOJIE UCHOJIb3YeTCsl (PUIbTP, MPEICTaBISAIOUINI co00M KBapleBylo TpyOouky (aiuHa - 75
MM, BHYTPEHHUH TuaMeTp - 4 MM, BHEIIHUNA — 6 MM) ¢ IpOOKOM M3 KBapLEeBOW BaThl JTIMHON
15 mm.

KpaTkas xapakrepucTuka 000py10BaHUs U MPOLIEYypa OUUCTKU 00OOIIEHBI HIKE:

e Marepuai: CTEKJIO, KBapll, Te(IoH;

e HarpeBaTeNbHBIA 3neMeHT: Hampumep, Perkin Elmer Part No. 102961 ¢ mepemeHHBIM
TpanchopmMaTopom;

e TpoleAypa OYUCTKH A MpoO0OTOOPHOI JIOBYIIKH: TepMudeckas aecopOuus mpu 500°C B
Te4eHHe 3 MUHYT C MPOAYBKOH CBOOOIHBIM OT PTYTH YHUCTBHIM aproOHOM IIPU pacxojie rasa
30 ma/MuH (TIOCIIEIOBATEIBHO TPHU pas3a);

e [poLeaypa OYMCTKHU Ul aHATUTUYECKO JIOBYLIKU: TepMudeckas necopouus npu 800°C B
Te4YeHUe 25 CeKyHJ C MPOIYBKOH CBOOOAHBIM OT PTYTH YHCTBIM aproOHOM IIPH pacxoje
ra3a 30 mu/MuH (TTOCJIEIOBATEILHO JIBa pasa);

e qpolLeaypa OYMCTKH JUIsl BXOJHOTrOo (uibTpa: Tepmuueckas aecopbuus npu 1200°C B
TedeHue 1,5 MUHYT ¢ TipoayBKoi Bo3ayxoM (30 Mur/MHH) (TIOCIEIOBATEIILHO TPH pasa);

e apros: > 99.998 06. % (mpousBoauTenb: Harpumep, Messer Griesheim)

® HacoC: aBTOMAaTHYECKHH Il Ta30BeIX nerektopoB (Driager “Quantimeter 1000”). OmgunH
xon nopuHa = 100 + 5 oMe.
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3.12.3.2 IIpoueaypa nmpo6oordopa

ITpoGooTOOp BO3AyXa HA CyMMapHYIO ra3000pa3HyI0 PTYTh NMPEACTABIAET COO0M JOCTATOUHO
IpOCTyI0 Ipouenypy. Mecro npoBefeHHs HAOMIOACHUN JOJIKHO OBITH BBIOpAHO € 0CO00i
THIATEIBHOCTBIO, YTOObl M30€KaTh 3arpsi3HEHUS W IOJIyYEHUS HEPENpPe3eHTAaTUBHBIX
pe3yabTaToB. 3a00p BO3/1yXa JOKEH BBINOJIHATHCS Ha BelcoTe Oonee 1,5 M Hax 3emieil U Ha
TAKOM JK€ PAaCCTOSHUM OT JPYTHX TOBEPXHOCTEH (Hampumep, CTEH), YTOOBI H30eKaTh
BJIMSIHUSL JIOKQJIBHBIX 3aBUXpeHUil Bo3myxa. IIpoOooTOopHas cuctema COCTOUT M3 OJHOTO
3alUTHOTO (DPUIIBTPA U3 KBApLIEBOM BaThl U IBYX IOCJIEIOBATENbHBIX 30JI0THIX JIOBYILIEK.

Merox otbopa u wu3MepeHus Tmpod CyMMapHOW ra3000pa3HOW pTyTH (BKJIIOYAs
AIIEMEHTAPHYI0, OPTaHMYECKYI0 U HEOPraHWYEeCKYI0) OCHOBaH Ha 0Opa3oBaHUH aMabI'aMbl
pTyTu c 3o010ToM. CyMMmapHas razoo0pa3Hasi pTyTh 3aXBaTbIBA€TCsl MOBEPXHOCTBIO 30JI0TA.
[Ipu oTOope 1IBe IOBYIIKH COEAMHAIOTCS TMocienoBarenbHo. Ilpu Takoit komOuHanuu
OTMEYAETCs 3HAUUTEIbHBIN IPOCKOK PTYTH Yepe3 MEPBYIO JIOBYIIKY U 3aXBaT CYyILIECTBEHHOTO
KOJINYECTBA BTOPOM JIOBYILIKOM.

Bpewmst nmpo6oor6opa 1 00beM BO3yXa IOJKHBI ObITh JOCTATOUHBIMU AJIi OTOOPA HY>KHOTO
JUIsL aHaiu3a KOJMYECTBAa PTYTH, HO HE 4YpPE3MEpPHO OOJBIIMMU BO H30€XKaHHE IMPOCKOKA.
OO0buHO ObIBaeT noctaToyHbIM MpokadaTh 100-1000 AUTPOB mpH CKOPOCTH NPOKAYKU B
muarnasone ot 0,1 no 0,5 i1/mMuH.

[TapameTpsl TIPOOOOTOOPHON CHCTEMBI IS CyMMapHOW Ta3000pa3HON PTYTH B BO3IyXe
3aJJal0TCS CIETYIOIINM:

e Opun puneTp (MpoOKa) U3 KBAPIIEBOW BaThI U JABE MOCIEI0BATEILHBIC MTOJIEBBIC JTOBYIIIKH.
e Ckopoctb noTtoka Bozayxa: 0,1-0,5 ma/mMuH.

e TIpoGootGopHsIii mepro: 12-24 uaca (u1st KOHIEHTparuii B 06macti 1-10 Hr/M).

3.12.3.3 XpaHeHue npoobl

IloneBple JIOBYIIKM JOJDKHBI CMEHATHCS B COOTBETCTBUU C YCTAaHOBJIICHHOW NPOLEAYPOHN U C
INPUHATHEM BCEX MEp MPEJOCTOPOKHOCTH OT 3arpsi3HeHusd. J{o u mociae npobooTdopa KOHIBI
JIOBYIIIEK 3aKPBIBAIOTCS TUIACTHMKOBBIMH MPOoOKaMu. JIOBYIIKM XpaHATCS B IJIOTHO 3aKPBITHIX
CTEKJIAHHBIX OyThulAX. [l mpemoTBpallleHust 3arpsi3HEHHsT B IEPUOJ XPAaHEHUS B
CTCKJIIHHYIO 0aHKYy TMOMEIIAeTCsl PBIXJIBIH MOTOK TOHKOH cepeOpsiHOi MpoBOJIOKH BecoM |
rpamM JUIs CBSA3bIBaHUSA Ia3000pa3HOM pTyTH, TG GYHIUPYOMEH B COCYA Ul XpaHEHUS.

3.12.3.4  Cranpaprusanusi o0bemMa BO31yXa

UtoOBbl TIpUBECTH M3MEPEHHBIN 00BEM BO3ayxa MpoObl K cTaHmapTHeIM ycioBusMm (0°C u
latm wim 273,16°K u 1013.25 mOap) ero HeoOXOAMMO YMHOXUTh Ha TIONPAaBOYHBIC
KO3 PUITUEHTHI:

V (crann.) =V (u3mep.) *273,16 K/T (na Bxoxe) u V (crann.) = V (u3mep.) * P (Ha Bxoze) /
1013.25 mbap.
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3.12.3.5 KoHTpouab KayecTBa - 00ecnevyeHne Ka4ecTBa

HeoOxomumble neicTBHS 1O KOHTPOJIO KadecTBa CBS3aHBI, TJIABHBIM 00pa3oM, ¢
HA/IeKHOCThIO O0TOOpa Mpo0 30JI0TOM JIOBYIIKOM M aHamuTHyeckoro mnpubopa. Yepes
PEryJisipabl€ HWHTCPBAJIbl BPEMCHHU BCC 30JIOTHIC JIOBYIIKHM JOJIPKHBI KaJ'II/I6pOBaTI)C$I
uHAuBUAYyanbHo. Haubosnee mpaBWIIbHO 3TO JAenaTh, UCHOJIb3Ys MCTOYHUK Tra3000pa3zHOM
PTYTH, T.€. TEPMOCTATUPOBAHHBIN COCY, COAEPkKAIIUNA JKUIKYIO PTYTh, U3 KOTOPOro mpoda
ra3oo0pasHoil pryTH oTOMpaercs wmmpuiieM. He TODKHBI HMCIOJIB30BaThCsl T€ 30JI0ThIE
JIOBYULIKHU, KOTOPbIE 00J1a/1al0T HU3KOH BOCCTAHOBUTENIBHOMN CIIOCOOHOCTHIO.

B menom MOXHO cKa3arh, 4TO aJbTepHATHBHBIE METOIBI MPOOOOTOOpA PTYTH OTCYTCTBYIOT.
OpHako Oblla YCHEIIHO HCHbITAHAa KOMMEpPYECKHM JOCTyIHas JIOBYIIKa Ha OCHOBE
HMOJIMPOBAHHOTO yTJIEPOa MPHU MPOJOJKUTEIBHBIX (JIHH) Ieprogax otoopa mpoosl (Bloom et
al., 1995).
3.12.3.6 Chneunduueckue npodieMbl

[Ipn ompeneneHHBIX YCIOBUSX MOXET MMETh MECTO NPOCKOK PTYTH, Jaxe eciu 00beM
MIPOKAYaHHOTO BO3/yXa CYIIECTBEHHO HIKE PEKOMEHIOBAHHBIX BBIIIE BETUYUH. DTO OOBIYHO
NPOUCXOMUT W3-32 TMPHUCYTCTBHS B BO3JYyXE TPACCEPHBIX COCTABISIOIINX, KOTOPBIC
OJOKHPYIOT TOBEPXHOCTH 30J10Ta. BO3MOKHBIMH areHTaMH MOTYT SIBJISITHCS CEPyCOAEpIKaIIne
OpraHMYeCKHe COCTMHEHUS U JIETy4He HEOPraHNIECKHE BEIIEeCTBA, CIIOCOOHBIE 00pa30BHIBATH
Ha TOBEPXHOCTH 30JI0TAa TBEPIAYIO IUIGHKY COJIEH B pe3yibTaTe aTMOC(HEpPHBIX peaKIHi
(manmpumep, NH4)2SO4). B Takux citydasix Hy»KHO OTOMpPATh CYIIECTBEHHO MEHbIINE 00BEMBI
(menee 100 nmuTpoB).

[Ipr mcHoONb30BaHUM ABTOMATHU3MPOBAHHOW CUCTEMBI TpeOyeTcsi dacTas NepeKaquOpoBKa.
YacTtoTa BapbUpyeT B COOTBETCTBUM C BPEMEHHBIM pa3pelieHreM npoooordopa. ExenneBHast
nepeKkatnopoBKa SBISIETCS MUHUMYMOM.

3.12.3.7 Oo0o0mammue 3aMedaHus

Pexomennanus IIpuemnemas antbTepHATHBA
Marepuan JloBy1ika Ha TBEpJOM 30JI0TE JloBymika Ha 3010TOM HOKPBITHH
YcerpolicTBo 1 3amuTHBIN QUIBTP U3 KBAPIEBOU TedmoHOBEIH QubTp WK GUITBTP
po000TOOpHHUKA BaThl U JIBE [10CIIC0BATEIbHbIC 13 KBapLIEBOIO BOJIOKHA U JIBE

30JI0THIE JIOBYLIKU

IIOCJICA0BATCIIBHBIC 30JI0THIC

JIOBYIIKH.

CKOpPOCTh IPOKAYKU Ot 200 o 500 mu/mMuH.

O06BeM IpoObI Ot 100 mo 800 auTpOB.

KonTtpons u
o0ecIieueHre KauecTBa

2 IMOCJIEA0OBATCIIbHBIC 30JI0THIC JIOBYII-
KU UId IPOBEPKHU ITPOCKOKA PTYTH.

3.124 HHTepkaauOpoBKH

Jns mo0o0i ceTM MOHUTOpPHMHTA, I/I€ JAaHHBIE NOJYYalOTCs pPa3HBIMH OpPraHMU3aALUSAMHU,
TPEOYIOTCS PETyJsipHbIC B3aWMHBIC KaTUOPOBKH. Takoro poja KaduOpOBKH JOJKHBI
BKIIIOYaTh B ce0s BCE JTambl U3MEPHUTEIHHOW MPOIEAYyphl. XOPOIIUM MPUMEPOM MOKET
CIIY’>KUTh Y€TKO OpraHW30BaHHAS B3aWMHasl KaIMOpPOBKa 0TOOpa Mpod M aHaJIM3a Ha TSHKEITbIE
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METaJUIbl, NPOBEICHHAass ATIEHTCTBOM II0 OKpyXKaromen cpene I'epMaHnM COBMECTHO C
KXII/EMEII, XEJIKOM, I[TAPKOM u AMAII u naBmas oOHaaeXHUBAIOIIUE pPe3yIbTaThl
(Winkler and Roider, 1997).

Jns BbImazneHud pTyTH NmoJ00HOE B3aMMHOE CpaBHEHHE ObUIO BbINOJHEHO B 1991 romy Ha
cranimu Rorvik B [IBenmm (Iverfeldt and Sjoberg, 1992). OcHoBHOH BBIBOA U3 3TOTO
WCCIICIOBAaHUST COCTOSUT B TOM, YTO HM3MEpPEHHBIC BEJIMYMHBI TIOTOKOB BapbUPOBAIH B
npenenax 2-4 pas. Takoil pa3Opoc naHHBIX OOBICHAJCS CUCTEMAaTHUYECKUMH OIIMOKaMHU
METOJOB, HCIIOJIb30BaHHBIX pPSAJAOM YYaCTHHUKOB. boiee mpuemiemble pe3yibTaThl ObUIH
MOJTy4eHBI PU B3aUMHBIX cpaBHeHMsIX B 1995 roay Ha cranimu Mace Head (Ebinghaus et al,,
1999), rne ObBUIO TOIYYEHO OTHOCHUTEIBHO XOPOIIEE COIJIAaCUE MEXAy 3HAYCHUSIMU
KOHIIEHTPALUil pTYTH B BO3JJyX€ U B 0CaIKaX, U3MEPEHHBIMH Pa3HBIMU METOJIAMH.

3.12.5 Bo03MOXKHOCTH 3aKyNIKH 000pY/A0BaAHHSA

Hwxe npencraBiieH nepedeHb 000pya0BaHMs, MPOJEMOHCTPHPOBABILETO XOPOIIYIO padoTy.
3aMeTHM, YTO Ha pBIHKE OOOPYIOBaHUS MOTYT OBITh WM JIpyrHE TPHUMEPHI IMPEKPACHO
pa0oTarox NpuOOpoB, OIHAKO, MPEXIE YeM HX HCIHOJIb30BaTh, HY)KHO yOeOUTCs B HX
HAJ/IC’KHOCTH U CONIOCTABUMOCTH PE3YJIbTATOB.

[Ipo6ooTbopHuk | Ha3panme IIpousBoauresnn Marepuaibl
MDN 1 oT6opHK JBoitnas cuctema: (1)
MOAUUITIPO-BaHHEII BOPOHKa U3 CTCIKIa,
Aerochem Mmetric CTCKJISSHHBIH KaIuJUIsAp U
WO aBromatu- | oTOOpHUK, UCTIONB3Y- 0CAIKOCOOPHAA OYTHLIKY, (2)
yeckuit ercss US-NADP BOpOHKa U OyThuIKa U3 PE
unu TedaoHa
Eigenbrodt Boponka 60poCcHITNKaTHOTO
ARS 721 http://www.eigenbrodt.de/ | crekna, OyThuika u3 PFA,
OJI0TpeEB
Eigenbrodt Boponka kBapiieBoro crexina,
NSA 181 KD http://www.eigenbrodt.de/ Ted0n0Bas TPyOKa 1
OYTBIIKH, IOAOTPEB U
OXJIAXKJICHHE
IVL, P.O.Box 47086
IVL Boponka 60pocuiankaTHOro
IMocTosiHHO S-402 58 Gothenburg
OTKDBITLL u WDNR- Sweden CTEKJIa, CTCKIISTHHBIC (QUITBTD,
P MOAU(DUITUPOBAHHBIN httn://swww ivl.se/ Kanuuisap v OyThUIKA,
IVL p: o IIOAOIPEB U OXJIAXKACHUE
International bureau of TeduioHOBast BOpOHKa,
GKSS GKSS, Germany OyTBUIKa KOPUYHEBOTO
http://www.gkss.de/ CTeKJIa
Brooks Rand, US
Hg-ra3
3omoTast TOBYIIKA www.brooksrand.com/
OTOOpPHUK
Hg-monuto Tekran Inc, Toronto, ABTOMaTHYECKUN
Jlg}l Hg-ra3 P Tekran 2537A Canada a3pelIeHue 5 MI/I’H T
8 & http:/www.terkan.com/ pasp Y
P.S. Analytical P.S. AnalytlcaL Kent, UK,
www.psanalytical.com
ABTOMarHuec- Perkin Elmer http://1nst.r1ments.perk1nel
Kas cucTeMa mer.com/index.asp
aHaJIn3a BOJbI Tekran Inc, Toronto,
Tekran 2600 Canada
http://www.terkan.com
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P.S. Analytical P.S. Analytical, Kent, UK, [ oy spg
www.psanalytical.com
JleTexTopbl Tekran Inc, Toronto,
Tekran 2500 Canada CV-AFS
http://www.terkan.com
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3.13 O100p npod CTONKUX OPraHUYeCKUX 3arpPA3HAOIIMNX
BelecTs, nectunuaoB u I1Xb

3.13.1 IIpuHOMNBI

Hpe,Z[CTaBJ'IeHHHﬁ METO OTHOCHUTCH K CICAYIOIIUM I'pyHIIaM 3arpsA3HAOMINX BEIICCTB!:

Xn0opopraHuyeCcKre MECTHIIHIBI:
® Q-, B-, ¥ y-TeKCaxJOpreKcan
reKcaxJiopOeH301
XJIOpJaHbI (BKIIOYask KUCIOTO-Ta0UIbHbIe KOMIIOHEHTHI)
JAT u MmeTa®oauThI
I'pynma gennpuna
TpuQIIypamTuH
o-3HA0CYIb(aH

[TonuxnopupoBaHHbie OU(EHUITBI,
e [IXb

Bce 3T KOMITOHEHTHI MOTYT OBITH OOHaApy)XKeHbI B Tpobax Bo3myxa. IIpoOwr oTOuparorcs
(GUIBTPOM a3p030JIbHBIX YACTHIL U MOCJIEAYIOUIMM 32 HUM MOIJIOTUTENEM U3 MOJINYPETaHOBOH
nensl (PUF). Asposonbsbnii unsTp u nornotutens PUF skcTparupyrorces 1mo OTAeIbHOCTH
CMEChIO FeKCaHa U IUATUIIOBOrO 3(upa B COOTHOIIEHHH 9:1 B cokciere.

DKCTpaKThl KOHIICHTPUPYIOTCS W OYMINAIOTCS aJcopOIMOHHON XpomaTtorpaduel Ha
cuukarene. Ilocie KOHIIGHTPUPOBAaHUS 10 HYKHOro oObemMa M J10OABJIEHHUS CTaHAAPTa
M3BICUCHHS ~ KOMIIOHGHTBHI  pasieisiOTCS W ONPEACISIOTCS — KOIMYCCTBEHHO — Ha
XpOMaTOMacCIEKTPOMETpE (CM. XUMUYECKUI aHanu3 B paszaene 4.19).

3.13.2 ObopynoBanue a5 0TOOpa BO3ayXa

Kpome mepeuncieHHOro HMXKE, MOXHO HCIIONB30BaTh MaTepuaabl W 00OpyAOBaHUE
MOOOHBIX WM JyYIINX XapaKTEPUCTUK OT IPYTUX MIPOU3BOIUTENIEH.

e AmoMuHueBas Goybra
CrexnoBosnokoHHbIH GribTp THNAa A/E 142 MM quamerpom, Gelman no. 61635
OnHOpa30BbIE EPYATKU U3 MOJTUITUIICHA
IIunner
[I;macTUKOBBIE MEIIKH € 3aCTEKKOU
[Tornoturenu n3 nonunyperanosoit nens! (PUF), 11 cm B auameTpe u 5 cM BBICOTOH, C
IIIOTHOCTEIO 25 Kr/M°, pomsBoacTaa Ekornes industries
e Bosnyxozabopauk ¢ ucnonszoBanuem PUF.

[Tpo6ooToopank ¢ PUF koHcTpykimun HOpBEKCKOTO MHCTHTYTa HCCIICIOBAHUN BO3IyXa
(NILU) cocrout u3 CTEKISIHHOTO HMIAMHIpa (BHYT. AuameTp 10 cm) ¢ dunbrponepxarenem
Ha OJHOM KoHLE. J[pyroil KoHel uYepe3 MEepexXOJHUK U TPyOKYy COEAMHEH C BaKyyMHbBIM

* o
CranjapT u3BJIeUYeHHs 100aBISETCs 1JIsl ONPEeICHUsI TOro, Kakas 10J1si PpOoObI B JEHCTBUTEILHOCTH U3MEpeHa
(cm. tnaBy 4) (IIpum. peo. pycckoeo nepesooa).
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Hacocom Siemens ELMO 2BHS. Cxema ot6opa mpo0 Bo3ayxa c¢ nomotnbio PUF mokaszana Ha
puc. 3.13.1.

Air intake

—[]

-

>

—-’ o

TLF“*B nuts

C , ) «—— Flange
| i
o = < Polyethylene washer
11 | =
i | i : > Filter
|| = i . Backing (aluminium)

- < || Silicon washer

f PUF plug # 1

PUF plug # 2

Puc. 3.13.1. IIpo6Gootbopuuk ¢ mormorurensmu PUF.

1 — BBOJ BO3/YyXa; 6 — mpoxanka (aTFOMUHUIN)
2 — Tpu raiiku; 7 — cUTMKOHOBasI 11ali0a;

3 — ¢maners; 8 — mormorurens PUF Ne 1;
4 — monuaTUNIEHOBAA TIpoKIaaka; 9 - mornotutens PUF Ne 2;

5 — ¢unbTp;

3.13.3 IIpouexypa npodoordopa

VYcTaHOBKa HEIKCIIOHUPOBAHHOTO a’po3osbHOro ¢unbrpa u PUF-nornoruteneil B Hauane
npobooTbdopa:

e HazneHbTe OTHOPA30BBIC IEPYATKH.

e Bcrassre PUF-nornoturens Ne 2.

e Bcrasere PUF-mornoturens Ne 1. Y6eaurech, uto PUF-nornoturenn He MCKpHUBIEHBI U
MMEIOT paBHOMEPHBII KOHTAKT CO CTEKJITHHON CTEHKON PoO0OTOOpHHUKA.

YcTaHOBHUTE CUIIMKOHOBYIO LIAl0Yy.

YcTaHOBHTE NPOKIIAAKY, UCIIOIB3YS IUHIIET.

YcTaHoBHUTE a3pO30JIbHBIN (PUIBTP, UCTIOIB3YSI MUHIIET.

YcTaHOBUTE NONUAITUICHOBYIO IIPOKIAAKY .

CmMmoHTHpYyiiTe (h1aHel u 3aTSHUTE TPU TalKH.
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Bxtounte Hacoc.

[TonGepure 3amaHHOE 3HAUEHHE CKOPOCTH pacxoja BO3AyXa C IOMOIIbIO OTBOJHOTO
BO3JYIIHOTO BEHTWJIA. YUYTHTE, YTO PACXOJl BO3/yXa 3HAUUTEIbHO CHUYKAETCS B TEUCHHE
nepBblx 30 MUHYT (IIPUMEPHO) MOKAa HE YCTAHOBHUTCS TEMIEPATYypPHBIM PEXHMM Hacoca U
cucreMa He crabunmusupyercs. [locrme crabwmu3anuu CKOPOCTh TIOTOKA JOJDKHA OBITh
MOJKOPPEKTUPOBAHA JI0 HY>KHOTO 3HAUEHUSI.

3anummTe 1aTy, BpeMsi, CKOPOCTh MPOKAYKH | TIepenas JaBlIeHHs B pabouuii )KypHall.

OcraHoBKka po0600TOOpa, CHATHE IKCIIOHUpOoBaHHBIX nornoTuTenei PUF u dunbsTpa:

3anumure 1aTy, BpeMs, CKOPOCTh MPOKAYKHU U Nepenas AaBieHus B pabouuil )KypHail.
OcranoBuTe Hacoc.

OTKpyTHTE TpU raiiku U yianure QIiaHell.

VY nanure NoIu3TUIEHOBYIO MTPOKIIAJKY, UCIIOJIb3YS IUHLIET.

W3Bnekute QUIBTP; CIOXKUTE HKCIOHUPOBAHHBIM (QUIBTP BIBOE SKCIOHUPOBAHHOMN
(JIMIIEBOI) CTOPOHOM BOBHYTPb; 3aBEpHUTE (DUIIBTP B AITFOMUHUEBYIO (DOJIBTY.

VY panure NpoKnanKy, UCIONb3Ysl TUHLET.

VY nanure CUIIMKOHOBYIO LIAH0Yy.

Hanenbre onHOpa3oBble nepyatku, uspiaekure norotureas PUF Ne 1 u 3aBepHuTre ero B
ATFOMHHHEBYIO (DosTbTy; moMeThTe Ha (hombre «Ne 1.

N3Bnexkure norinorurens PUF Ne 2 u 3aBepHuTE €ro B alfoMUHUEBYIO (DOJIBTY; TOMETHTE HA
domabre «Ne 2y.

OunbTp 1 nornoruresnd PUF nomecTuTe B INIACTUKOBBIE ITAKETHI € 3aCTEKKOM.

Io:xaayiicra, umeiite BBHAY: J0Oble omepanuu ¢ mnorgoruregem PUF  10/kHBI

BBINIOJIHATBCH B OJHOPa30BbIX mepuyaTrkax. Kak Toabko mnpo06ooTdOp 3aKOHYEH,
IKCIIOHMPOBAHHBbIE MOIVIOTUTEIN U (PUIBTPHI A0LKHBI ObITH MOMelleHbl B MOPO3HJIbHYIO

KaMepy X0J10IWJILHUKA.
3.13.4 B3pemuBanue GUIBTPOB

Ecnmu tpeOyercst onpenenuTs BEC 4YacTUIl, OTOOpAaHHBIX HA (GUIBTP, QUIBTP JODKEH OBITH
B3BEILEH JI0 U nociie npodooTdopa. B aToM ciyuae GpuiabTp m0JKeH ObITh BBLAEP)KAH Mepes
B3BeIIMBaHMEM 24 dYaca B KOMHAre, TIJle TEeMIeparypa M BIAXHOCTb COXPAHSIOTCS
MOCTOSIHHBIMU. AJIOMHMHUEBast (oJbra, I7ie XpaHuTcs (QUIbTP, AOJDKHA OBITh pa3BEpHYTA.
@onbra MOXET CIYKUTh TOJIOKKOH (MIbTpa TpH B3BemMBaHHWU. [locie B3BEMIMBaHUS
GWIbTp BHOBb JOJDKEH OBITh 3aBEpHYT B Ty ke (osbry. Ecam u3mepstoTcst neTydue
BeulectBa, Takue kak ['XII' w IIXb, ¢unbTp nomkeH B3BELIMBATHCS IOCIE CTPOTO
onpeneneHHoro mnepuoaa (Hanpumep, 30 MUH WIM 4ac) BBIAEP)KUBAHUS B KOMHATe C
KOHTPOJIMPYEMBIMH yCIOBHUSMHU.

3.13.5 OJxkcrparupoBaHue npood

[Tocre 3KCITIOHMPOBAHUS CTEKIOBOJIOKOHHBIN (PHUIBTP, COAEPIKAIIUI ad3pO30JIbHYI0 (HPAKIUIO
poOBI, TIOMEIAETCS B AKCTPAKTOP-coKcineT oobeMoM 100mi. B HInKHIOIO KOOy HamuBaeTcs
250-300 ma cmecu nudTHioBoro 3¢dupa (10%) m rekcana (90%). Tyma ke BHOCHUTCS
BHYTpPEHHUH cTanaapt. @uibTp 3KcTparupyercs 6-8 yacos.

[Tornmotutenn PUF momemaroTcsi B 3KCTPaKTOP-COKCIeT oObemMoMm 250 Mi. DKCTpakTop
CMOHTHPOBaH Ha KoJj0e, colepXkaimeil 3KCTpakT dactull ¢wibTpa. JlonmomHUTeNbHAS
AKCTPAKIHS MPOJ0IKaeTCs 6-8 yacos.
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OuIbTp U MOTJIOTUTENTU MOTYT TAK)KE SKCTPArMpOBATHCSA HE3aBUCUMO C TEM, YTOOBI OLIEHUTH
pacnpeziesieHue MEXIy Ta30BOM U a’po30JbHON (pakuusMu. B Takom ciyuyae BHYTpEeHHUUI
CTaHJapT 100aBisieTcs B 00a 3KCTPAKTOpA.

UroObl ynanuth BOAYy mepes AaibHeimel oOpaboTkoil mpoObl, B IKCTPAKT a00aBiseTcCs
Na;SO4. Ecnm  mpenmonaraercs, 49To TNpoObl  «BJIAXHBIE», OHU CHayaja JIOJKHBI
OKCTPArupOBaThCS 3 Yaca alleTOHOM, a 3aTe€M IMPOBOIAMTHCS IKCTPAKIIUS CMECHIO JTUITUIOBOTO
spupa M rekcaHa. DTH SKCTPAKThl JOJKHBI ObITh OOBEAMHEHBI, BBICYLIEHBI C MOMOILBIO
NaySO4, u 00beM gomkeH ObiTh goBeaeH g0 0,5 mn. KommuectBo poOasisieMoro
BHYTPEHHETO CTaHAapTa 3aBUCUT OT 0’KUJAEMbIX KOHIIEHTPAIM B Ipooe.

B skcrpakt nepen BeimapuBanueM 10 0,5 mur HykHO n00aBuTh 20 MK HOHaHa (B KayecTBe
yAEP’KUBAIOIIET0 PACTBOPUTENS). BpinmapuBanue npou3BOIUTCS HAa POTALIMOHHOM HCIapUTENe
TurboVap 500 npu ncrosnb30BaHUN PEeXUMOB cKopocTd “A” wiu “B” u npu Temmnepartype
Bozel 35°C. Temneps mpoba roToBa kK o9ucTKe (CM. MyHKT 4.19.7).

3.13.6 Oumncrka o0opyaoBaHUs
3.13.6.1 Owumncrka npo60OTOOPHUKA

[Tpo6ooTOOpHHUK pa3dHMpaeTcs, CTCKISTHHBIE U METAJUIMYECKUE YaCTH, TMPOKIAJKH MOIOTCS C
nomolipio 1abopatopHoro aereprenra (RBS 25), pazbaBinennoro B Temnoit Boge. Bee wactu
KpOMe TMPOKJIAJ0K THIATEIHHO CIHOJACKUBAIOTCS TEIUJIOW BOJOW, 3aTEM IUCTUUITMPOBAHHOMN
BOJOM M, HAKOHEIl, aleTOHOM. [IpoKmajgku TIIATeTbHO CIONTACKUBAIOTCS TEIJIOW BOIOM U
JTUCTUJUTMPOBAHHOM BOJIOM, HO HE AllETOHOM.

3.13.6.2 OumcTKa MOJUYPETAHOBBIX NMOIJIOTHTEIEH

8 HOBBIX MOTJIOTUTENIEH MOMEMIAIOTCS B AKCTpakTOp-cokcaeT Ha 2000 M U 3KCTparupyroTcs
TOJYOJIOM 24 yaca, alleTOHOM 8 4acOB M BHOBb TOJIyOJioM 8 yacoB. [lormoturenu, KoTopsie
paHee y)Xe SKCTparupoBalUCh Mocjie MpoO00TOOpa, OUMINAIOTCS B COKCIIETE SKCTPaKIMEH
aretoHoM (8 dacoB) m TomyosoM (8 wacoB). Ilocie »3KkcTpakuuu OCHOBHAas 4YacTh
pacTBOPUTENS yIaIseTCsl U3 MOTJIOTUTENEH OT)KUMaHUEM pyKaMHU B IepyaTKaxX, yCTONYMBBIX
K pactBopuTento. [lornmoTurenu nmoMemarorcss B 9KCUKATOP, YCTAHOBJICHHBIM B CYIIMIBHOM
mkade, u BoicymmBatores npu 60°C nog Bakyymom (100-200 mm Hg cr.). Ilocne cymiku
MOTJIOTHTENN 3aBOPAYMBAIOTCS WHANBHIYAJIHHO B ATIOMUHUEBYIO (pobry. KomrmekT u3 aByx
HOMJIOTUTENEH M CTEKJIOBOJIOKOHHOTO (uibTpa (0 (QUIBTpE CM. HWXKE) XpaHATCS B
IUTACTUKOBOM IMAKETe C 3aCTeKKOW. BpeMs XpaHeHHs HE JOJDKHO NPEBHINIATh 6 MECAIEB.
JlaTa OKOHYaHHUs CPOKa XpaHEHHUs 3aMUCBHIBACTCS HAa STHUKETKE IJIACTUKOBOTO MAKeTa, a HOMep
MapTUH 3aIMCBIBACTCS B JIAOOPATOPHBIA paboumii >KypHasl. B KaIblii TUIACTHKOBBIA MaKeT
KIIaJieTcs perucTpainnoHHas ¢gopma npodboordopa.

I[J'IH O9KOHOMHHU PACXOAHBIX MATCPUAIOB TOJIYOII, HCITOJB30BaHHLIM Ha TPETbEM DJTallC
OYUCTKH HOBBIX HOFJ’IOTI/ITGHGI\/’I, MOXCT B z[anLHeﬁmeM OBITh HMCITOJIE30BaH Ha IMEPBOM ITalIC
OYMCTKH.

CrexnoBosokoHHbIE (PuiabTpel HarpeBatoTcs 10 450°C U BBLAEP)KMBAIOTCS B MeUd § 4acoB.
[Tocne ocTBHIBaHUMS KaXKIbI OTIENBHO 3aBOPAYMBACTCS B AIIOMHUHHUEBYIO (oibry. Bpems
XpaHEeHHUs1 He JOJDKHO MPEBbIIIATh 6 MecsILEB.
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3.13.6.3 O4HCTKA CTEKJISTHHOr0 000py10BaHUS

Bce crexnmsiHHOE 000pYIOBaHUE, UCTIOIB3yeMoe I MpoO0ooTOopa /Wi aHamu3a BO3AyXa,
BOJBI, aTMOC(EPHBIX BBIMAJACHUNA, CEAMMEHTOB, OWOIOTUYECKUX TMPOoO, MOKHO OBITh
IIOME€YCHO NIBETOBBIM KOJIOM, yTOOBl OTJIIMYUTL OT 06OPYI[OBaHI/I$I, HCIIOJIB3YEMOI'0  IJIA
BBICOKOKOHIIEHTPUPOBAaHHBIX Tp00. [locne wucmonb3oBaHUs CTEKISTHHOE 00O0pYyI0BaHHE
nomeniaercs B 2,5% BoaHBIN pacTBOp J1abopatopHoro nerepreHra RBS na 16 gacos. [locne
3TOro obopyaoBaHue mponojackuBaercss 10 pa3 Temnoil BOAOMPOBOAHOW BOION U ABAXKIIbI
JEeMOHM3NpoBaHHONW Bojgo. Ha mociaenneM »srtanme 000pyJoOBaHHME BBICYIIMBAETCA W
npokanuBaerca B neun 6 uvacoB npu 450°C. Ilepen HCmoib30BaHUEM BCE CTEKIISIHHOE
000pyIOBaHUE CIIOJIACKUBACTCS H-TEKCAHOM.

3.13.6.4 Oumncrka npo4ero 000pya0BaHMS

[TuHLETHI, MCTIONB30BaHHbIE NTPH padoTte ¢ punbTpamu 1 PUF-nornotutensmu, TimaTeasHO
IIPOMBIBAIOTCST H-TEKCAHOM.

3.14 IIpo6ooToop ITAY B BO31YyXE

3.14.1  IIpuHUMIBI

Ot6op mpo0d TPOM3BOIUTCA C HCIOIB30BAaHHEM BBICOKOOOBEMHOTO TMPOOOOTOOPHUKA.
[Tommuuknuyeckue apomarudeckue yrieBonoponsl (ITAY), cBs3aHHble ¢ a’pO30JbHBIMU
YacTUI[AMU, OTOMPAIOTCS Ha CTEKJIOBOJIOKOHHBIE puibTphl. bonee neryune [TIAY orbuparorcs
norsoTuTesiMu u3 nosmypetaHoBoid nensl (PUF), pasmemiennbiMu 3a pumbtpom. Tlocne
npo60oTO6Opa GUIBTP U MOTIOTUTENN IHKCTPATUPYIOTCS B COKCJeTe LUKIorekcanom. Ilepen
W3MEPEHHEM Ha Ta30BOM xpomarorpade B coueraHun ¢ Macc-criekrpomerpom (GC/MS)
NpeBapUTEIbHO  CKOHLIEHTPUPOBAHHBIE 3KCTPAKTHl OYMIIAIOTCS C  HCIOJIb30BaHHEM
AKCTPAKINHU «KHIKOCTh-KHIKOCTH» M JKUAKOCTHOW XpoMaTorpaduu BHICOKOTO pa3peIieHHs
(HPLO).

3.14.2 IIpob6ooTOopHOE 000pYyA0BAHNE 1 HHCTPYMEHTHI

ITpo6oor6opuuk: NILU’s PUF-High-volume sampler (see 3.13.2)

Hacoc: Siemens ELMO-vacuum pump 2BHS5

CrexnoBonokoHHble GuibTpel: Type A/E, 142 mm, Gelman no. 61635 (cleaned)
[Mornoruremm PUF: 11 x 5 cm (diam. x h), density 25 kg/m3, white type (cleaned)
PUF moxet ObITh 3aMeHeH Ha XAD-2.

AmomuHueBas ¢osbra

[InacTrkoBbBIC IEpUATKU

ITuHeTH

[TonucTrpeHoBbIi AMBUHUIOCH30IT co-Tioiumep XAD-2, pasmep rpanyn 0,3-0,85 mm

MOXHO HCHONB30BaTh W3JCHHS JPYTUX MPOM3BOAMTENCH € MOJOOHBIM WIH JTyYIIHM
KadgecTBOM. {115t mpo600TOOpa MOKHO TaKKe MCIOJIb30BaTh Sierra, Anderson win nogoOHbIe
BBICOKOOOBEMHBIE (DUITBTPHI.
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3.14.3 QOuucrka 000pya0BaHUA
3.14.3.1 OuHCTKA CTEKJISAHHOr0 000pPy/10BaHUS

[Tepen ucmonp30BaHUEM BCE CTEKISIHHOE 00OPYAOBaHUE TOJDKHO OBITH ouniieHo. [lomecture
obopynoBanue B 2,5% Boaubiil pactBop RBS Ha 16 uwacos. IIpomoiite nox ctpyeit ropsiueit
BOJIONIPOBOAHOM BOJIBI, @ 3aTe€M JACHOHM3MPOBAHHOW BOAOM. OCTaBbTE CYIIMTHCS Ha YHCTOM
MIOBEPXHOCTH.

3.14.3.2  O4ncrTKa CTEKJI0BOJOKOHHBIX (pHILTPOB

[Tonoxwure mpumepHo 50 GpunpTpoB (Gelman-Type A/E, 142 mm) Ha amOMUHHEBYIO (QOIBTY
u npokaiure B TedeHue & wyacoB npu 450°C. Ilocne oxnaxaeHuss A0 KOMHATHOM
TEMIIEPATYPHI 3aBEPHUTE KK (GUIHTP B ATFOMUHHUEBYIO (DOIBTY.

3.14.3.3 IKCTPAKIUs MPOHUIAEMBIX KIOBET

[TposkcTparupyiiTe mnpoHUIlaeMble KiOBeThl B TeueHHMe &8 wyacoB (1 paboumii JieHb)
mukinorekcanoM B 600-mi  cokcnere. Ilpocymmre B 3KcHKaTrope, NOAKIIOUYEHHOM K
BaKyyMHOMY Hacocy (mpousBoauTenbHocTh 2,4 M3/dac, u 80 kIla) mpu 100°C. Coenunure
BBIXOJHON MaTpyOOK Hacoca C OXJIAAMTENEM JUIl KOHACHCALMM pacTBOPUTENA. 3aBEpHHUTE
CYXYIO KIOBETY B aJJIOMHUHUEBYIO (DOJIBTY.

3.14.3.4 Ouuctka npod00TOOPHHKA

Paszbepure mpobooTOopHuK. [IpoMoiiTe MpOKIAIKK, CTEKISIHHBIE W METAUTMYECKHE YacTh
pacTBopoM Teruioro naereprenta B Bojae (2.5% RBS 25). Bce uwactu (kpome MpoOKIIagoK)
MPOMOMTE TEIUIOW BOJOIPOBOAHOM BOJOM, 3aTeM JUCTWUIMPOBAHHOW BOJOW, a 3aTeM
aneroHoM. [IpomoiiTe npokiIaaKy TEMI0M BOJAONPOBOJHON BOAOM, 3aTEM AUCTUIUTMPOBAHHON
BOJOI, HO He alleTOHOM.

3.14.3.5 Ouuncrka PUF-norioruresei

Toayon

[IpoBeaute ounctky HOoBOoro PUF—mormorurens Tomyosmom (Merck no. 8389) B 2000-mn1
cokciere. B 3KcTpakTop MOXKHO IOMECTUTH OJHOBPEMEHHO [0 &8 MOIJIOTUTENEH.
Hcnonp3yiiTe kpyriogonayto Kooy Ha 3000 M1 1 3aTIOJTHSIMTE SKCTPAKTOP TOIYOJIOM 0 TE€X
1op, MOKa He HayHeTCs MEepeuB B HIDKHIOW KoiOy. /lo6aBbre mpumepro 500 mi Tomyona,
YCTaHOBUTE MPOHUIIAEMYIO KPBIIIKY M XOJIOAWJIbHUK. BKIIouuTe HarpeBaTeiab M IyCTHUTE
OXJIAKJAIOUTYI0 BOAY. DKCTparupymure NorjaoTUTENN B TeUeHHE 24 4acoB.

Auemon, yuknozekcan

OTOXMHTE TONYOJN M3 TOIJIOTUTENeH (PyKHM B IepYaTKax, YCTOHMYMBBIX K pPacTBOpHTENO!) H
MepeHecUTe MOTJIOTUTENH B ApYyroi cokcier oobemoM 2000 M. AneToH Ao0aBisercs 1Mo Mpoueaype
JUISL TOJTyOs1a (CM. BBIIIE), U TIOTJIIOTHTENN SKCTPArupyIOTCsl § 4acoB.

Hakoner, nposkcTparupyire HUKIOT€KCAaHOM B HOBOM 3KCTPAKTOPE B TEUEHUE 8 UACOB.

Buumanmue! Vcnonp30BaHHBIC MTOTJIOTUTETHN (KOTOPBIE paHee MPOILIX Yepe3 BCIO MPOLETypy
OUYHMCTKH, BKIFOYAsI TOTYOJI) MOKHO YUCTHUThH CICAYIOLUIUM 00pa3oM:

" [IpoHHIaeMble SKCTPAaKIMOHHbBIe KIoBeTHI (thimbles) MOTYT OBITh 3aKyIUICHBI, HarpuMep, B pupme Whatman
Schleicher & Schuell (http://www.schleicher-schuell.com).
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1) OkcTpakiys B COKCIIETE alleTOHOM (8§ 4acoB);
2) DKCTpakuus B COKCIETE UKIOTeKCaHoM (8 4acoB).

Cywka

[Tocne okOHYATENHHOM SKCTPAKIIUU OTOXKMUTE ITUKIOTEKCaH M3 morjotuteneid. [Tomecture
MOTJIOTUTENIM B 3KCUKATOp. Pasmecture skcukarop B cymuiabHOM Imkady mpu 60°C u
MOJICOEIMHUTE €r0 K BaKyyMHOMY Hacocy. [Ipocymiure morimorurenu B TedeHue 16 4acos,
MOCJIe Yero KaskKJblid OTJENIbHO 3aBEPHUTE B AIIOMUHHUEBYIO (oNIbry. XpaHUTe KOMIUIEKTHI U3
napbl MOTJIOTUTENEH U PUIbTpa B MJIACTHKOBBIX IMAKETAaX C 3aCTEIKKOM.

3.14.3.6 Ouncrka XAD-2

3anonHUTE NPOHULAEMYIO KIOBETy mnorjorureneM XAD-2 u noMmecTure €€ B COKCIET.
OKCTparupyiuTte mo 8 4YacoB CIEAYIOIIMMH PACTBOPUTEIISIMU: METAHOJ, AlECTOHUTPWI U
JUATUWIOBBIA 3¢up. BrnaxHblii MNOTJIOTUTENh NMOMECTHTE HA ANTIOMHUHUEBOW (ombre moj
BBITSKHOM KOJINIAK 10 BhICYIIMBaHus. [Ipocymmre ero JONOIHUTENBHO B CYIIMIBHOM HIKady
npu 35°C B TEUEHHE HOYM.

3.14.4 IIpobooTdop

BricokooO0beMHBIi Tpo600TOOpHUK KOHCTPYKIMH NILU cOCTOUT M3 CTEKISIHHOTO IMIIMHAPA
muamerpoM 10 cMm ¢ ¢unbTpoaepkareneM Ha OJHOM W3 KOHIOB. J[pyroil koHerl nuiaHrom
CBSI3aH C BaKyyMHBbIM HacocoM ¢(upmbel Siemens. Ilepen nHagamom mpo0OooTOOpa BaskHO
yOequTbcss B TOM, YTOOBI IMOIJIOTUTENW IUIOTHO MpHJEraad K CTeKIy O0e3 oOpa3oBaHUs
CKBO3HBIX KaHaJIOB.

Omnucanne camoil mpoueAypbl mpodooTOopa ¢ wucnonbzoBanuem PUF-mpoGoorOopHmKa
koHcTpykuuu NILU nano B paznene 3.13.3.

Bce moarortoBieHHble K 0TOOPY M MPO3KCIOHUPOBAHHBIE NMPOOBI IO 3KCTPAKIMU JOJDKHBI
XPaHUTBCS B MOPO3WIBHOU Kamepe.

Jns cambix neryunx [TAY, oco6eHHO 111 OUMIUKIMYECKUX COSTUHEHUN, MOXKET UMETh MECTO
oOpaTHBIi BBIHOC B Ta30BYH (a3y MHpH BBICOKHX TeMmIepaTypax BO3AyXa W/HIW TpU
JUTATETFHOM TIpoOooTOope. s Ourukinmdeckux [TAY mpu mponomkuTensHOCTH 0TOOpa
6omnee 6 yacoB u Temriepatype Boimie 20°C oOpaTHBINM BEIHOC Oy/IE€T CYIIECTBEHHBIM, M TAaKHE
JIAHHBIE HE JIOJKHBI pacCMaTPUBATHCS KaK HAJCKHbIC.

s mpo6oot6opa BMecto PUF MoxHO ncnosnbp3oBate XAD-2.
3.14.5 BspemmBaHue pUILTPOB
Ecnm ecth HEOOXOIMMOCTE OMPEIEIUTh MacCy OTOOpPaHHBIX YaCTHIl B MPooOe, PHIIBTP JOIKEH

OBITH B3BEIIEH N0 U Tocie mnpoboordopa. Ilepen B3BemmBaHueM QUIBTP HEOOXOAMMO B
TEYEHHUE CYTOK BBIJIEPKATH MTPHU MOCTOSTHHOW TEMIIEPAType U BIAYKHOCTH.

3.14.6 Jxcrpakuus

Cruoxure (1)I/IJ'H>Tp BABOC H OTPCKBTC BHCIITHUN OGOIIOK HOXHHIIaMH, BBIMBITBIMU B
nukiorekcane. I[lomecture GunbTp B mpoHmmaemyro koBeTy (28 x 80 mm), a KioBeTy - B
COKCIeT-9KCTpakTop oobemMoM 60 mi. Ilpsmo Ha unabTp HaHecuTe BHYTPEHHHM CTaHIapT,
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WCTIONIB3Yysl Mmpuilbl Wi Mukponunetkn Ha 10, 20, 50 wmum 100 mxin. s sKcTpakimuu
¢bunbTpa ucnons3yire 100 M1 UKIOreKCcaHa B KPYTIIOAOHHOM Kombe Ha 250 M.

[Tomecture aBa PUF-nornorurens B sxctpaktop Ha 500 My, 1o6aBbTe BHYyTPEHHUN CTaHIApT,
sKcTparupyiTe nukiorekcanom (500 Mi1) ¥ ucnosb3yiTe KpyrionoHHy0 kosily Ha 1000 mu.
[TpoomKUTENBHOCTD SKCTPAKIKMU (GUIBTPa U NorjaoTutesnei 8 yacos (1 pabounii neHb).

Ecnu HeoOxoauMo omnpeaenuTh Todbko oOmiee coaepskanue I[IAY, momHoe KOJUYECTBO
BHYTPEHHEro CTaHAapTa BHOCUTCA Ha QuibTp. i skcTpakuuu ucnoibdyiite 500 i
LIUKJIOTeKcaHa U KpyriaoJoHHyo Kooy Ha 1000 mu. Ilocne skcTpakuuu ¢GuibTpa yaaauTe
skcTpakTop Ha 60 wmi, 3ameHuB apyruM Ha 500 Mmi, colepikKaliuM HOTJIOTUTEINH.
[Tponomxaiite s3kcTpakiuio 0e3 106aBIeHHUs BHYyTPEHHETO CTaHapTa.

[Tocne sKCTpakLuy NepeHecuTe pacTBOPUTEIb U3 SKCTPAKTOPA B KOJIOY.

Ecnu ¢unbTp ¥ mormotureny HEOOXOJUMO aHAIU3UPOBATH PA3AEIbHO, SKCTPAKTHI JOKHBI
OUMINIATHCS pa3nenbHo. [lepen 0uncTKOM SKCTPAKT MPEIBAPUTEITHLHO KOHIIECHTPUPYETCSI.

Oxctpakuusg XAD-2 nmpoBoauTcs ¢ UCHOIb30BAaHUEM LIMKJIOI€KCaHA B COKCIIETE B T€UEHUE 8
gacoB. [Tornorurens XAD-2 nepeHOCUTCS B IPOHULIAEMYIO KIOBETY MOAXOMSILErO pasMmepa,
U TIepe]] 3KCTpakluel 100aBisieTcss BHYTPEHHUN CTaHAapT.

3.14.7 IlpeaBapuTe/ibHOE KOHIICHTPUPOBaHUE

OObIYHO  mpenBapUTEIbHOE  KOHLEHTPUPOBAHME  IPOBOAUTCS C  HCIOJIb30BAaHHEM
potanmonHoro wucnaputens TurboVap. Cucrema mnpexycmarpuBaeT aBTOMATHUECKYIO
OCTAaHOBKY IIpoliecca npu AocTwkeHuH obOwvema 0,5 mu. B ciydae pydHOro KOHTpOJIs
[Ipe/IBApUTENIbHOE KOHIIEHTPUPOBAHHUE MPEKPAIIAETCs IPU JOCTUKEHUH 00beMa B 4 MII.

3.15 N3mepenne a3po3oiabHbIX yacTu PM

3.15.1 BBenenue

Cemunap EMEITI B Hnurtepmakene B 1999 romy (EMEP, 2000) chopmymupoBan psia
PEKOMEHJalui 110 U3MEPEHMAM BELIECTBA YACTHUIL, a IIepBOe 3acenanue LlenesBoii rpymnmsl mno
Monutopunry u Moaenuposanuto (TFMM) (Bena, oktsa6ps 2000) pa3Buiio 3Ty TeMy najee,
NPEUIOKUB TPOTrpaMMy M3MEpeHui. 3acejaHue MOAUYEPKHYI0 HEOOXOIMMOCTh U3MEPEHUH ¢
TOYKHM 3pEHMS JIEUCTBYIONIETro 3akoHomarenbcTBa EBponerickoro Coro3a. IIpeacraBieHnbie
HIDKE PYKOBOJISIIME YKa3aHUsl ObUIM IPUHATHI TpeThbuM 3acenanueM TFMM B XKenese B 2002
rofy.

st oneHKH JaibHETO aTMOC(EpPHOTO MEepeHoca a’po30JIbHBIX YacTUIl B EBpome TpeOyercs
Oonbmioe yuciao usMepenuit B pamkax EMEIL DTo BkiIOYaeT M3MepeHusi Macchl YacTHIL,
JKeJaTeNIbHO ompeneneHHo B cooTBercTBUM ¢ gokymeHToM EN 12341 (CEN, 1998) ¢
UCIIONIb30BaHuEeM 0a3oBoro meropa, ompeaeneHHoro aupektuBoir EC 1999/30/EC. Kpome
TOTO, KpaiHe jXenareiabHa HWHQOpPMAIMS 10 XUMHUYECKOMY COCTaBy MaTepuaia YacTHII.
COOTBETCTBEHHO, PEKOMEHIYIOTCS METOJbI, NAIOIIME JOMOJHUTEIbHBIE MPEUMYIIECTBA B
OTpeNIeTICHUN XUMHUYECKoro coctaBa mpo0. Ilepuon mpob6ooTdOpa MOKEH COCTaBIATH 24
yaca MpH eKeAHEBHOM 0TOOpe, KaK U AJIs APYTUX MapaMeTpOB HAOTIOCHHIA.
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3.15.2 IIpob6ooTdopHOE 00OpYyIOBAHME

bbutM TIpoBeIeHB MHOTOYHCIICHHBIC TECTHPOBAHUS M CPABHEHHUS PA3IMYHBIX METOJOB IS
ompezeneHuss maccbl a’posonbHbIX Yactunl (WHO, 1999; Guidance Document, 2001).
[TockoNbKy pa3IMYHBIE METOJIBI MOTYT NPHBOIUTH K CHCTEMATHYCCKUM pA3IMIUSIM B
pe3ynbraTtax, HEoOXOJuMa COOTBETCTBYIOIIAS CTAaHAApTHU3AlMsI, KaK 53TO OIpeaeseHo
EBpomnetickum Coro3oMm u EBponeiickoit Opranuzanuein CtanaapTos.

Hokyment EN 12341 onpenensier Tpu 0a30BbIX MeToaa Ui usMepenus PMy . JIBa U3 HUX Ha
OCHOBE BBICOKO- W HH3KO-OOBEMHBIX MPOOOOTOOPHHKOB MOTYT HMCIOJIb30BaThCS HAa CETH
EMEII ¢ nmomyuyeHHeM CYTOYHBIX MPOO U B3BEIIMBAHHS U TOCIEIYIOLIIETO XUMHUYECKOTO
ananuza. J[loxkyment EN 12341 takke paeT [aeTaibHble HWHCTPYKIMHW OTHOCHUTEIBHO
CpaBHEHMI ¢ 0a30BbIMH MeToJaMH H3MepeHuid PMj,, KOTOpble MOTYyT MOTpeOOBaTbCs IS
JEMOHCTpallMM MPUMEHUMOCTH aJbTEPHATUBHBIX MPOOOOTOOPHUKOB. ITH TpeOOBaHUs
0COOEHHO Ba)KHBI JJIs1 TE€X CTAHLMH, Iie MOAHATAS MbUIb U KPYMHbIE YAaCTHIBI COCTaBIISIOT
OCHOBHYIO JIOJIO BEIECTBAa a’po30JibHbIX yacTull. OpHako, Ha MHOrux cranuusx EMEII
YaCTUIIBI C pa3MepoM < 2.5 MKM ONpeAesstoT OCHOBHYIO YacTh OOIIeH a3p030IbHOM MaccChl.

MoryT OBITh HCIONB30BAHBI METOMABI MPSMOM HEMPEPHIBHOW pPErHCTpaIy, HO JIHIIL B TOM
cilyyae, €CiM JO0Ka3aHO WX COOTBETCTBHE METO/aM, OCHOBAaHHBIM Ha rpaBuMeTpuu. OHU
JIOJKHBI IPOUTH MPOUENYpY CpaBHEHHUS B cOOTBETCTBUHU cO craHgaptoM CEN, xenartenbHO
Ha ctranmmu EMEII m B TedyeHme BcexX Ce30HOB. JIMIIL TOJBKO MOCJIE 3TOr0 WX MOYKHO
UCIIONIb30BaTh, BO3MOXKHO, C MPUMEHEHHEM KOPPEKTHpYIOMMX KoddduiueHToB. UMerores,
KpOME TOro, NPUOOpHI, BBHITIOJHSIIONINE KaK TPaBUMETPUUYECKHUE, TaK WU HEMPEPHIBHBIC
u3Mepenusi. OHHM TakkKe MOTYT NPHUMEHSATHCA, €CIH OO0ECIeueHO WX COOTBETCTBUE
CTaHJAPTHBIM MeToJaM. MOHHTOPHHT C WCIIOJIb30BAHUEM HArpeBaeMbIX (HIBTPOB WIIH
BO3/lyXa Ha BXOJI€ JIAalOT 3aHMKEHHBIE OLICHKU M3-32 YAAJICHUS BOJBI U3 a3p030JIbHBIX YaCTHII,
a TaKKe HCIapeHUs HUTpaTa aMMOHHUS M JIETKOJIETYYHUX OPTraHWYECKUX COCTUHEHUU. ITO
BBI3BIBAET 3HAYUTENIBHYIO IOTEPIO BECA, 3aBUCALIYI0 OT CE30HA U MECTOPACHOJIOXKEHUS
CTaHIMU. Ty TmpobieMy TpyAHO OOOWTH H TPU TNPUMEHEHMH CTaHIAPTHBIX
IpPaBUMETPUUECKUX TMPUOOPOB, TAe TaKXKE HMEIOT MECTO IMOTepU HHUTpaTa aMMOHHS U
JIETKOJICTYYHMX OPTraHUYEeCKUX COCIMHEHUH B Mpoliecce mpoOooTOOpa, a TakKe U 3aTeM, KOrjia
GUIBTPEl BBIAEPKUBAIOTCS TPH TMOCTOSHHBIX 3HAYEHHUSX OTHOCHUTEIHHOW BIAXKHOCTH U
Temreparypel. TeM He MeHee, ANl MUHUMH3AIUU apTe(aKkToB, CBS3aHHBIX C HCIAPCHHEM,
PEKOMEHTyEeTCSl MCITOJIb30BaTh MHCTPYMEHTHI 0€3 HarpeBaHHs BXOJMSINETO BO3yXa HW/HWIU
¢bubTpa.

[Tpumepom mpubopa, coorBerctBytomiero cranaapry CEN (1998) mns usmepenuit PMy,
MOXET CIIYXHUTh BBICOKOOOBEMHBIN MpoOooTOOpHUK Sierra—Andersen/GMW wmoxens1200,
n300pakeHHbIH Ha puc. 3.15.1.

3.15.2.1 BxoaHoe OTBepCcTHE UMIIAKTOPA

be3 BmyckHOro ycTpoiicTBa (BEpXHETO KOJMAaKa) BBICOKOOOBEMHOIO MPOOOOTOOPHHUKA
BEPXHSISl TpaHULIA pacupeaesieHus 4acTull no pazMepy Jexut mexay 50 m 100 mxm. Takue
YacTULIBl ONPEACIAIOTCd KaK «CyMMapHoe aspo3osibHoe BemecTtBo» (TSP). Bmycknoe
YCTPOWCTBO JIa€T BO3MOXKHOCTh OTOMpATh YaCTHIIBI ompeaeseHHoro pasmepa (PMjp). Ha
NPAaKTUKE 3TO YCTPOMCTBO BBINOJHAET (YHKIMIO UMIakTopa ¢ 50%-oi OTCeYKoi yacTHIl ¢
asponuHamuyeckuM auamerpom 10 mMrm. Korma okpyskarommumii BO3MyX BTSITHBAETCS BO
BXOJITHOE€ OTBEPCTHE, YCKOPHUTEIbHBIC COIUIA OTACISAIOT YacTUIlsl Oosiee 10 MKM, KOTOpBIE,
JIBUTAsICh 10 WHEPLUHH, CTAJKMBAIOTCA C TMPOKIAIKOM, CMa3zaHHOW wmacioMm. Bo3ayx,
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conepxkauii gppaknuio yactury PMio, Hampasisiercs B QuibTponepxkarens. Kpurnueckum
napaMeTpoM JUIsl YCTAaHOBKM T'PAHHUIbI OTCEYKM YacTHUI[ C a’pOJMHAMMYECKUM JHAMETPOM
oonee 10 MKM sBisercs OOBEMHas CKOPOCTh HpOKayku. Jljis pa3MepoB CTaHIAPTHOTO
UMIIAKTOpa, cooTBeTcTBytomero kpurepusaMm crangapta CEN (EN  12341:1998) nna
BBICOKOOOBEMHOTO TIPOGOOTOOPHIKA TPebyeTCs MOCTOSHHAS CKOPOCTh MPOKAYKH 68 M /dac
(1133 1/MuH), a 1715 HU3K00GbeMHOT0 — 2,3 M /4ac (38 1/Mun).

Acceleration jet

Inlet cover
SN
7al I
Flow — | ITITIT ] et
collefztlon _______ K ________ Vent’tube
shim Fraction zone

""" [ Bug screen
Filter /
\ Pressure tab
|~ vreC

| __—Hi-Vol Blower

Puc. 3.15.1. CxemaTtudeckas quarpamma npobooroopuuka Sierra-Andersen/GMW Moens
12000, cHaGxeHHOTO KOHTPOJIEPOM 00BEMHON CKOPOCTH MPOKAUKH.

1 — cTpyiiHBIN yCKOPUTEID; 7 — natpyOOK U3MEPUTENS AaBIICHUS;

2 — KpBIIIKa BXOJHOTO 0JIOKa; 8 — KoHTpoOsIEp 00BEMHOM CKOPOCTH MPOKAYKH;
3 — BXOJHOE OTBEPCTHE; 9 — BBICOKOOOBEMHBIN HACOC;

4 — TpyOka oTBOMa U3 uMNakropa; 10 — moTok Bo3ayxa;

5 — 30Ha (ppakIMOHUpPOBAHHS; 11 — nojuioxka cOopa KpyHHbIX YaCTHIL,

6 — oKpaH 3aIuUTHl OT HACEKOMBIX; 12 - GUIBTP.

Comna MMMakTopa M THOBEPXHOCTh COYJIApeHUs JIOJDKHBI PerysisipHO (1o MeHbIleill Mmepe,
yepe3 Kaxaple 20 mpoO) ouMmaThCs M CMas3blBaThCs (Hampumep, BaszenuHoMm). Jlis
00JIer4eHUs] OYUCTKH M CMa3bIBaHHUs BXOAHOE YCTPOMCTBO JOIKHO OBITH CKOHCTPYHPOBAHO
TakuM 00pa3oM, YTOOBI TUIATY COYJapeHHs] MOXKHO OBIIO M3BIIeYb U3 pubopa. KoHcTpykimst
U BaXHeWIIMe pa3Mepbl BIIYCKHOTO YCTPOMCTBa JJsi BBICOKO- U HHU3KO-O0BEMHOIO
poOOOTOOPHUKA YACTHI] MOKa3aHbl Ha puc. 3.15.2 n 3.15.3.
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Dimensions in millimetres

T 400 x 406

Puc. 3.15.2. KoncTpykuus BiyckHOro yctpoiictBa npodoordopuuka HVS-PM; (CEN,
1998), npou3BOAUTENHHOCTHIO 68 M°/gac. Bee pa3Mepsl 1aHbl B MUJUIUMETPAX.

Dimensions in millimetres

KoHncTpykuus BryckHOro ycrpoictsa npodooréopuuka MVS-PM; (CEN,

Puc. 3.15.3.
1998), npou3BOAUTENBHOCTHIO 2,3 m>/gac. Bee pa3Mepsbl J1aHbl B MUJUTUMETPAX.
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3.15.3 ®uabTpbl

Bei0op Tuna ¢uibTpa 3aBUCUT OT UCHOIB3YEMOr0 MPUOOpPa U OT TOT0, KAaKue aHaIu3bl OyIyT
BBHITIOJIHATECSL B fanbHeimem. [lpu mpoboorbope PM;p (0coOeHHO, BBHICOKOOOBEMHBIM
npoOOOTOOPHUKOM)  HEOOXOAMMO  HCMOJB30BaTh  Marepuanl (GuibTpa C  HU3ZKUM
a’pPOJMHAMUYECKHM CONPOTHUBICHHEM, YTO Ja€T BO3MOXKHOCTH YCTaHOBHUTH HEOOXOIUMYIO
CKOpOCTh TpOKaukH. [l BBICOKOOOBEMHBIX HPOOOOTOOPHUKOB ClleAyeT MCIOIb30BATh
GWIBTPBI W3 KBAapIEBOTO BOJIOKHA. JTH (QHIBTPH UMEIOT NpEeKpacHble (UIBTPAUOHHBIC
XapaKTePUCTUKU MPH BBICOKUX CKOPOCTSX MPOKAYKH M MPH MajoM nepenaje AasieHus. Mx
3 PEKTUBHOCTh YJABIMBAHMS MEIKUX YacTHUIl OYECHb BBICOKas. I[Ipu HCIOIB30BaHUU
(GWIBTPOB U3 KBAPIIEBOI'O BOJOKHA MPOOJIEMY COCTAaBIIIET UX OUYEHb OOJbILAs MJIOLIAIb U UX
CHOCOOHOCTH TIOTJIONIATh Mapbl BOJABI M IpyTHe Ta3bl. Jisi Tnokcuaa cepsl MOTIOTHTEIbHAS
CHOCOOHOCTh (PMIIBTPOB M3 KBAPLIEBOI'O BOJIOKHA JOCTATOYHO MaJla, TOT/IAa KaK LEJUIIOI03HbIE
M CTEKJIOBOJIOKOHHBIC (DHIBTPHI MO 3TOW MPHUYMHE HCIOJIB30BaTh HENb3s. Llemmono3Hsie
(GUIBTPBI, KPOME TOTO, TUTPOCKOMMYHBI M HE TIOAXOIAT 7151 U3MEPEHUH MacChl YaCTHUIL.

s mpo6GOOTOOPHUKOB CO cperHell M HU3KOM MPOKAauKOW MOXKHO TaKXe HCII0JIb30BaTh
MeMOpaHHbIe ~ (WIBTPBI, HanmpuMmep, Te(JIOHOBBIE WM CMEIIAHHBIE  IIEJUTIOI030-
nonm3dupueie. OHAKO, UX CIEIyeT MPOTECTUPOBATh, YTOOBI YOEAUTHCS B 3KBUBAJIEHTHOCTH
pE3yIbTATOB.

Ecnu nocraBneHa 3aada U3MepsITh KOJIMYECTBA IEMEHTAPHOTO M OPTaHMYECKOTO yIJIepoaa
(EC/OC), cnenyer ucmnonb3oBaTh KBapleBble (UIbTpbl. MeMOpaHHbIE U LEJUIIOIO03HBIE
(GWIBTPBI copep)KaT OPTraHUKYy H, CIEAOBATEeNbHO, HE NpUMEHUMBL. KBapiueBbie (QuiIbTpHI
00JIaIal0T TeM MPEUMYIIECTBOM, YTO WX MOKHO IEpe] MCIOJIb30BAaHHEM MPOKAIMBATH MPU
500 °C. D10 MOKeT OBITh HEOOXOAUMBIM TPH W3MEPEHUSIX OPraHUYECKOW (PaKiuH, 4TOOBI
n30exaTh BBICOKMX OJIAHKOBBIX 3HaueHMH. OpHako, clenyer HMeThb BBHUIY, YTO
NpoKaNWBaHUEe (QUIBTPOB MOXKET TAaKKe TNPUBOIUTH K HCIIAPSHHUIO BOJIBI M3 CTPYKTYPHI
¢unbTpa. Kpome Toro, mpu npokanuBaHMM OOpa3ylOTCS aKTUBHBIC 30HBI, TOBBIIIAOIINE
3pPEKTUBHOCTh yJABIMBAHUS JIETYy4YHX OpPraHMYECKHX BemecTB. (CTEKIOBOJIOKOHHBIC
GuIbTpEl TpHU Takold 00pabOTKe OyAyT OIUIABIATHCS M CTAHYT HENPHTOAHBIMHU IS
npobooTOopa.

Jis aHanu3a MUHEPATBbHON MBUTH MPEINOYTHTEIBHEH NCII0Ih30BaTh MEMOpaHHbBIE (DHITBTPHI.
OTO CBA3aHO C TeM, 4YTO KBapleBble (QMIBTPBI cojepxkar kpemHuidl. Kpome Toro,
UCTIOJIb30BaHUE PEHTTEHOCKOIMMYECKOTO aHaln3a NpU NPUMEHEHWH KBapIEBHIX (DHUIBTPOB
3aTpyIHEHO.

[Tpu oTOope mpob Ha TsHKENbIe METAIUTB HACTOSITEIBHO PEKOMEHAYETCSl HCIOIb30BaTh MO0
TedIIoHOBBIe, MO0 KBapueBbie (QUIBTPHL. CTEKIOBOJOKOHHBIE (QHIBTPHI ISl HEKOTOPBIX
AIIEMEHTOB YacTO JAOT BBICOKHE OJaHKOBBIC BEJTMYHHBI.

Llenmono3nble UIBTPHI HIMPOKO HCHOIB3YIOTCSA UIsi 0TOOpa a’po30JIbHOTO BEIECTBA C

nocJjacayronmum HGﬁTpOHHO-aKTHBaHI/IOHHBIM aHaJIM30M OJId MHHepaﬂbHOﬁ OblIM W A1
TPACCEPHBIX MCTAJLIIOB. O,I[HaKO, HX HCJIB35 HUCIIOJIb30BAaTh AJI B3BCUIMBAHUA.

3.154 Ilomexu

B03MOXHO 3aBBINICHUE PE3yIbTATOB M3-32 TOTJIOMICHUS (PHIBTPOM Ta3000pa3HBIX BEIICCTB,
takux kak SO, m HNO; c mocrmeayromuM WX OKHCIEHHEM 10 Cylb(aToB U HUTPATOB,
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COOTBETCTBEHHO. JTa TpoljeMa CTaHOBUTCS 0oJiee CEpbEe3HOM MPHU IIEJIOYHOM XapaKTepe
MaTepuaia GuIbTpa. ECIu MEeIouYHOCTh COCTABIISET MEHEE 25 MUKPOIKBHUBAJICHTOB HA TPaMM
¢mbTpa, 3QdexT odbpa3zoBanus cyiabdparoB npeHedpexkumo Man (EPA, 1997). O6pazoBanue
HUTPATOB M3 a30THOW KHUCJIOTHI XapaKTEPHO [UIS MHOTHX THIIOB (DUIBTPOB, BKIIOYAsS
CTEKJIOBOJIOKOHHBIE (DHIIBTPHI, IEIUTIOI030-oNMd(pUpHBIE W KBapleBble. Hutpartbl, kpome
TOTO, MOTYT BECTH K 3aHIDKCHHIO PE3yJIbTaTOB HW3-3a JAMCCOIMAIIUK JIETY4Yero HHUTpaTa
ammoHus. [lony nerydne opraHMuecKkue COEIUHEHHUS] MOTYT OBbITh MIPUYMHOM MOTEPU MacChl.
BennuuHa nmoteph 3aBUCUT OT MECTa PACIIOJIOKEHUS CTAaHIIMU U OKPYKAIOIIEH TeMIepaTyphl.

3.15.5 IIpoueaypa npodoordopa

B nomonmHeHne kK TeM TpeOOBaHMSIM K MECTY MPoO00TOOpa, KOTOPHIE OBUTH U3JI0KEHBI B IJ1aBE
2, Heo0xoaMMO, 4TOOBI 3a00p BO3yXa ObUI YAAJCH OT JIOOBIX MPENATCTBUMI, KOTOPhIE MOTYT
MOBIIUATh Ha BO3AYIIHBIE MOTOKM (CTEHBI 3MAaHWMA, JEpeBbs M T.M.). HexoTopbeie HACOCHI
BbIOPACKHIBAIOT YaCTHUIIbI, B YACTHOCTH, COJeprKaliue Mesib. Bo3ayX OT Takux HacOCOB J10JIKEH
OTBOJIUTHCS CIIEIMATBLHON TpyOOH, 1Mo MeHbmed Mmepe, Ha 10 M OT BXOAHOTO OTBEPCTHSA
poO0OTOOPHHUKA.

OueHp BaXKHO, YTOOBI (DUIBTPBHI HAXOAMIHCH B (DUIBTPOAEPKATENSIX WIM B IUIACTUKOBBIX
MAaKeTax C 3aCTEKKOW MpHU UX MEPEChUIKE MEXIY JlabopaTopuel M CTaHIMEW MOHUTOPHUHIA.
JIOJKHBI  MCIIOJIB30BAThCS  IUHIIETHI, JKEJIATENIbHO HEMETAUIMYECKUE WM  IOKPBITHIE
Te(IIOHOM, OCOOCHHO, €CIIM TMPOOBl HM3MEPSIOTCS Ha COJACPKAaHUE TSDKEIBIX METAJUIOB.
Huxorna He npukacaiiTech K MOBepXHOCTH (puibTpa nansiamu. [locne sxcrno3uiyu GuiabTpsl
BBICOKOOOBEMHOTO TMPOOOOTOOPHHUKA CKIIAJBIBAIOTCS BIBOE OSKCIIOHUPOBAHHOW CTOPOHOM
BOBHYTpb, MIOMEIAIOTCS] B TPAHCIIOPTHBIA KOHTEHHEP M MEepechlIaloTcs B 1abOpaTopuio, Iae
BbIIEPKMBAIOTCS TIPU TOCTOSIHHBIX YCJIOBUSX M aHAIU3UPYIOTCS. BaxkHO OBITH yBEpEHHBIM B
TOM, YTO (PUIBTPBI MPHU MEPECHUIKE HE MOABEPTaINCh BIUSHUIO 00Jee BBICOKMX TeMIepaTyp,
YeM MaKCHUMaJIbHasi TeMIeparypa B epuo mpooooTdopa.

[Tpouienypa oTbopa mpoOd MOXKET OBITh Pa3IMYHON JUIsI Pa3HBIX THUIIOB MPOOOOTOOPHBIX
cucteMm. CrnenoBarenbHO, MPOIENypa CTaHIAPTHBIX ACWCTBUIA JOKHA OCHOBBIBATHCS Ha
PYKOBOJICTBE M0 SKCIUTyaTallud KOHKPETHOro mnpubopa. Huke mpencraBieHbl OCHOBHBIE
MIOJIOXKCHHUSI, KOTOPBIC CIICYET IIOMHHUTH:

e lccnenyiite uibTp Ha HaJIMYKWE MHUKPOOTBEPCTUH, HEOAHOPOJHOCTEH M TPOY.; TaKHE
(GUIBTPBI JOKHBI OBITH OTOPAKOBAHBI.

e 3anumure JaHHBIE MACIOpTa BBHIOPAHHOTO (UIBTPa B TOJIEBYIO PETUCTPAILIMOHHYIO
dbopmy.

e [Ipu pabore ¢ ¢pumpTpamMu BCeria HCOIL3YHTE MUHIET. ECi HEeT apyroil BO3MOKHOCTH,
UCTIONB3YHTE MepuaTKu 0€3 NPUMEHEHUSI aHTUCTATUYECKON My APHI.

e VYOeaurech, YTO (PUIBTP pa3MEIEH MPABUIBHO U IOMHUTE, YTO (PUIBTPHI OOBIYHO UMEIOT
JUIEBYIO CTOPOHY.

e 3anuimuMre 3HAUYEHUS CKOPOCTH MOTOKAa B HAayale W B KOHIIE SKCTO3HMIMH WU CUUTANTE
3HaYEHUE CyMMapHOH MPOKAYKH, €CJIU OHO JTAeTCsl.

e 3anuiuure AaTy ¥ BpeMs Hadaja U KOHIIA SKCIIO3UIUH.

e 3apeructpupyiite  JoOble  HEOOBIYHBIE  SIBJICHMS,  HAmpuMep,  OTKIIOYEHUS
AIIEKTPOIHEPTHHU, yparaH, Moxkap u mpoy.

3.15.6 Oo6cayxuBaHue U KATHOPOBKA

[Tpo6ooTOOpHOE YCTPONCTBO JOIKHO OBITH YCTAHOBIICEHO B COOTBETCTBHH C TPEOOBaHUSIMHU
npousBoguTensd. J{ns TOMydeHUS TOYHBIX KOHEYHBIX pE3yJlbTaTOB BaXXHO TOYHOE
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olpesielieHne 00beMa, CIIEOBATENIbHO, CUETYUK 00beMa HYXKJIAeTCAd B YacCTOM KalMOpOBKE.
CkopocTh MOTOKa JOJKHA MpPOBEpAThCS poTamMeTpoM. Hu mpu kakux oOCTOSATENbCTBaxX
KaJMOpOBKa HE JOJIKHA MPOBOJUTHCS PEXE ABYX pa3 B roJl. TOUHOCTH JOJKHA OBITh JIy4llle
5%. Ha ctaHiiun MOHUTOPHHIA JAOJKHBI ObITh MMCbMEHHBIE HHCTPYKIMU 1O 00CTYKHBAHUIO
¥ KQJIIMOPOBKE, a 00CITY>KUBAIOIINN TIEPCOHAN JIOJKEH OBITh 3HAKOM C ATUMHU HHCTPYKITUSMH.

3.15.7 Ilpoueaypa B3BelIMBAHUA

Bce ornepanuu ¢ (i)I/IJ'ILTpaMI/I AOJIKHBI BBIITOJHATBCA B TOMCIICHUN C YUCTBIM BO3AYXOM. Bce
O60py,I[OBaHI/Ie JOJIKHO XpAHUTBHCA B INIACTUKOBBIX MMAKETAX B HE 3allbIJICHHOM IOMCIICHUH.

HupextuBa EN 12341 Ttpebyet, 4T0OBl (PUIBTPHI BBHLACPKUBAIUCH B TeUeHUE 48 4acoB mpH
20°C (1) wu mpu 50% (£5) OTHOCUTENBHOH BIaXHOCTU. Takoe KOHAMIIMOHUPOBAHUE
(GUIBTPOB HEOOXOAUMO MEpe]] B3BEIIMBAHUEM JI0 SKCIIO3UIIMU U Nepe]] B3BELUIMBAHNUEM T10CIIE
AKCIIO3ULIUY.

BelaepkuBaHME MpU TOCTOSIHHBIX YCJIOBUSX JIOJDKHO IIPOBOJMUTBCS Cpa3zy K€ Iocie
npoboord6opa. B mpoTHBHOM cilydae 10 BbIAEPKHUBAaHUS (UIBTPBI JODKHBI XPAHUTCS B
XoJomuiIbHiKe Wid B xomogaHoM mnomernenun (<10°C). J[O/KHBI OBITH HPHHATHI MEPBI
HPEJOCTOPOKHOCTH IPOTUB KOHAEHCAIMK BOJIbI HA (PHIIBTpE.

Hexotopbie GUIBTPHI SIBISIOTCS IOMKAMH, ¥ HY)KHO TIPOSIBIIATE OCTOPOKHOCTH TIpH padoTe ¢
HUMH. Bee onepanuu ¢ puiabTpaMu TOJKHBI IPOBOAMTHCS C MCIIONIb30BaHUEM NuHIETa. Ecin
€CTh HEOOXOIMMOCTh IOTPOHYTHhCS JO (UIBTpa, BCETa HCIOJNB3yHTe TepuaTku 0e3
MMPUMCHCHU aHTUCTATUYECKOU My Aphbl.

@uabTPHl BHICOKOOOBEMHBIX MPOOOOTOOPHUKOB JOJDKHBI OBITH B3BEIIECHBI C TOYHOCTHIO JI0
0,1 mr. JInsg mpoOOOTOOPHUKOB CPEHEr0 M HU3KOTO 00BheMa TOYHOCTH BECOB JOJKHA OBITH
Ha YpOBHE | MKT.

B nomemenun Asisi B3BEIIMBAHUS JOJDKHO XPAHHUTCS JIBa CPAaBHUTEIBHBIX (HIIBTPA, U HX BEC
JIOJDKEH IIPOBEPATHCS €KEAHEBHO. [I3MeHeHMs Beca B TEUEHUE HENENM HE JTOJDKHBI
TPEBBILIATH MACCy, COOTBETCTBYIOIIY0 KOHIGHTPAIHH YacTul B Bo3ayxe 0,1 mkr/m’. Eciu
yYKa3aHHas BEJIMYMHA I[PEBBIIICHA, 3TO MOXET CIYXXUTb CHTHAJIOM, YTO IIOMEIICHHE
BBIJICP)KUBaHUA (WIBTPOB MM BECOBas KOMHATa 3arps3HeHbl. Kpome TOro, exenHeBHO
HY’KHO B3BELIMBATh CTaHJAPT JAJs MPOBEPKU CTAaOMIBLHOCTH BeCcOB. Bece 3T 3HaueHus BecoB
JOJKHBI 3aHOCUTHCS B pabounii sKypHall BECOBOM KOMHATHI.

Heo0xonmumMo mpeAnpHHATE MeEphl, YTOObI W30€KaTh AIIEKTPOCTATUYECKUX (P (EKTOB.
XKenarenpbHo, 4YTOOBI GUIABTPHI (IO KpailHEH Mepe, BBICOKOOOBEMHBIE (GUIBTPHI) TPHU
B3BCIIMBAHUM MOMEIIAINCh HA YAIlIKy BECOB B BEPTHUKAIBHOM TMOJO0XKEHHU. MoXkeT ObITh
PEKOMEHIOBAaHO MTPUMEHEHNE HOHU3ATOPOB (HAIpUMeEp, u3iydaresield ainbda qacTuil, OOBIYHO
Ha OCHOBE >''P0), OCOGEHHO TNPH MCIONB30BAHME MEMOPAHHBIX (HIBTPOB. JleTambHEINH
aHaAJIN3 MMPUYHUH U METOJOB KOHTPOJISI cTaTu4eckux 3¢ ¢dekToB aaH B pabore Cahn Technical
Note: Static Control for Balances, 6/90. DTOT NOKyMEHT JOCTyIE€H Ha BeO-CTpaHHIE IO
MoHHTOpHHTY dactull WMudopmammonnoro meHtpa U.S. EPA’s Ambient Monitoring
Technology Information Center (AMTIC):
http://www.epa.gov/ttn/amtic/files/ambient/pm?25/qa/static.pdf
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3.15.8 baankoBble QUIbLTPHI

PexoMenyeTcss MCHONb30BaTh OJUH OJAHKOBBIA (UIBTP B Helenro. biaHKoBbIe (QHIBTPHI
JOJDKHBI TIPOXOJIUTH MPOLENyPy BBIIEPKUBAHHS NIPU TIOCTOSHHBIX YCIIOBHUSX, Kak M pabouue
¢wibTpbl. OHM JOJDKHBI OTCBHUIATHCS HAa CTAHLMIO, NOMEIIAThCs B MpoO00TOOpHMK (0e3
NPOKAYKH), HM3BIMAThCSA, XPAHUTHCS B TPAHCIIOPTHOM KOHTEWHEpEe B TEUYCHHE TIEepHOa
npo0o0TOOpa, OTCHUIATBCS OOpaTHO, BBHIACPKUBATBHCA IPHU IMOCTOSHHBIX YCIOBUSIX U
B3BCIIMBAThCA. EcCim 3HaueHWe I TOJIeBOM OJaHKOBOW MpoOBI B Iepecdere Ha
KOHI[GHTPALMIO B BO3yXe TpeBbmaet 0,3 MKI/M’, 5TO MOXKET CITyXHTh CHCHATIOM HAaTHUHS
npoOJIeMBI 3arpsI3HEHHS B TIPOIIECCE TIEPECHUIKH WIIM Ha CTAaHIIMA MOHUTOPHHTA.

3.15.9 Bo03MO:KXHOCTH 3aKYNIKH 000PYA0BAHUS

HupextuBa EN 12341 onpenensier Tpu 6a30Beix MeTona st usmeperus PM;, (CEN, 1998).
J1Ba u3 HUX (OAMH BBHICOKOOOBEMHBIN, IPYTOM — HU3KOOOBEMHBII) MOTYT HCIIOJIb30BaThCS Ha
ceru EMEII nns momydyeHusi CpeaHECYTOYHBIX MPOO C TOCIEAYIONIMM B3BEIIUBAHHEM U
XMMUYECKMM  aHaiau3oM. Kommepdeckn  AOCTymHblE  MPOOOOTOOPHMKH,  KOTOpBIE
yaosieTBopsitoT TpeboBanusM EMEII, mpeacrtaBienst B Huxke (cM. Tabmuiry). MoXHO
UCITIOJIb30BaTh U JIpyrue NpoOOOTOOPHHUKH, HO HEOOXOAMMO MOJATBEPIAUTH, YTO OHH AAIOT
CpaBHHUMBbIE PE3YJIbTATHI.

Moaenb U3rotoButenn

Ingenieurbiiro Schulze, Im Heidewinkel 66
ISAP 1050 D-21271 Asendorf, Germany
http://www.isap.com/

Husio- u cpenie- Ing. Biiro Norbert Derenda,

00BEMHLI LVS3D/ .
Bleibtreustrasse 7,
npoGooT6opHHK MVS6D D-10623 Berlin, German
(Kleinfiltergerét) ’ Y
Ing.-Biiro Sven Leckel, Leberstrafle
LVS3/ D-10829 Berlin. German
MVS6 ' Y

http://www.leckel.de/

Ingenieurbiiro Schulze, Im Heidewinkel 66
ISAP 2000 D-21271 Asendorf, Germany
http://www.isap.com/

ESM Andersen Instruments GmbH

Bricok000OBEMHBIH ESM Andersen Frauenauracher Straf3e 96,
po60OTOOPHUK D-91056 Erlangen. Germany
http://www.esm-online.de/
DIGITEL Elektronik AG
DA-80 H Alte Gasse 18, CH-8604 Hegnau

Switzerland http://www.digitel-ag.ch/

Ob6beanHEHHbIN
rpaBUMeTPUYECKUN
npobooTbopHuK 1 6eta
MOHMTOP

Opsis AB,
ADAM SM2000 Box 244, SE-244 02 Furulund.
Sweden http://www.opsis.se
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3.15.11 H3mepenus a3po3o0ibHbIX yactull PM, s u PMy,

Jns rapMoHM3anMM M3MEPEHUH BellecTBa yactull Hacrosee PykoBoacrso EMEII B yactu
m3Mepennii PM,s u PM; B 3HauWTENbHON CTENEHH CIEAYET AUPEKTUBHBIM YKa3aHUSIM
EBpomneiickoro Coo0miectBa, kak 310 nenaerca u ansg PMjo. B 2004 rony CEN moarotoBun
6a30BbIil MeTo 11t PM; 5. He cMoTpst Ha TO, 4TO 6a30BBIM METOI TTOKA €I1[e OKOHYATEIHHO HE
NPUHAT, KpallHE >KeNaTelbHO KaK MOXHO CKOpee BKIIOYHTh B IMPOTpaMMy HaOIIOAEeHUMN
u3MepeHue Oosee Menkux dactuil. Menkue wactuiel PM,s u PM; naroT Gonee BBICOKHI
BKJIaJ B AalbHUN aTMochepHBId MEepeHoc, yeM dYacTtullbl PMjj, comep:kaHue KOTOPBIX B
BO3/[yX€ BO MHOTHX CIIy4asX OMPEACIISCTCS JIOKATbHBIM 3arpsi3HEHUEM H/WIIA PEeCyCIeH3neH
e, PekoMenayercs, 4ToObl T€ CTpaHbl, KOTOPbIE 3aMHTEPECOBAaHbI B Haydaje U3MEpPEHUi
PM,s w/wm PM,, ucroib30Baii OJMH W3 MpeanoiaraeMbeix 0a30Beix MetonoB CEN u
nanHoe PykoBoncTBO (B 00miemM BHjae) MO MeToaaM MpobooTOopa M aHanmuza. Yike ceiuac
MOJKHO HCIIOJIB30BaTh JIIO00H CepTU(HUIIMPOBAHHBIA HHCTPYMEHT (WJIM paccMaTpUBAEMbIH B
KauyecTBE BO3MOXKHOTO KaHIuAaTa Ha cepTUduKanuio) mis dyactuly PM;o unmu PM;s, HO ¢
BO3/1yx03abopHukoM s PM,. Huke mepednciieHsl HEKOTOpPbhIE KOMIAHUH, MPOU3BOISAIINE
BO3yX03a00pHUKH a7t PM, s u PM;.

3.15.11.1 IlepeveHnn cepTU(PUIUPOBAHHBIX HHCTPYMEHTOB 1Jis1 PM; 5

e MINI-WRAC, gravimetric, single filter from Fraunhofer Institute for Toxicology and
Aerosol Research (FhG-ITA), Germany

e RAAS 2.5-1, gravimetric single filter from ESM Andersen, USA

e LVS 3D, gravimetric, single filter from Derenda Company, Germany

e Partisol Plus, gravimetric, sequential and Partisol WINS, gravimetric, single filter from
Rupprecht & Patashnick, USA

o SEQ 47/50, gravimetric, sequential from Leckel Company, Germany

e HVS-HDI 2, gravimetric, sequential from Digitel Company, Switzerland

Candidate Equivalence Instruments (automated)

o ADAM, beta method, sequential Opsis, Sweden

e TEOM SES, sharp cut cyclon, Rupprecht & Patashnick, USA
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o FHG 2 I-R, beta method, filter tape, ESM Andersen Company, Germany
o BAM-1020, beta method, filter tape Met One, USA

3.15.11.2  IIpousBoaurtesu npudopoB ¢ oroopom PM;

e Cyclonic separation PM-1 Inlet from Rupprecht & Patashnick, USA

e The PMX INLET from Leckel Company, Germany

e The Dekati PM-10 impactor measure PMy, PM, s, and PM; concentrations
simultaneously.

e Standard and impactor sampling heads (PM10, PM2.5, PM1.0) for ISAP2000 with
optionally heating from Schultze

e Sharp Cut Cyclone, PM; (SCC-2229) from BGI incorporated, USA
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4 XHUMHYECKHH aHAJIN3

4.1 Onmnpenesienue cyjab(paroB, HUTPATOB, XJIOPHUIA0B, AMMOHHUM-
HOHA, HATPHUS, KAJMsl, KAJbUUA U MATHUSI METOA0M
HOHHOM XpoMaTorpaguu

4.1.1 Oo0aacTe NpUMEHEHHUS

I/IOHHH.SI XpOMaTOFpa(I)I/ISI MOXET HCIIOJIb30BATHCA OJIdA OHpeI[eJIeHI/I}I HNOHHOI'o COoCTaBa B
CJIEAYIOINX TUTIAX MPOoo:

Ocanku;

DKCTPaKThI a3PO30JIbHBIX (PUITBTPOB;

DKCTPaKThl IMIPETHUPOBAHHBIX (DUITBTPOB;
OKCTpPaKThl MOTJIOMIAIOIINUX TOKPBITUN IEHBIOJIEPOB.

B mpemmecTByrommx ~ pasfgenax Hapsjgy € Ipo00OTOOpPOM  0OCYXkmaics — BOIPOC
npeBapUTEeIbHOW 00pabOTKU MpoO mepel aHanu3oM. B 3TOM pasnene pedb TOWUAET O
CIICHHUAJILHBIX YCJIOBUAX IJIA aHAJIM3a Hp06 PAa3HBIX TUIIOB.

OObIYHBIN MAna30H W3MEPSEMbIX KOHILIEHTpalMi AaHHBIM MeTonoM mnpoctupaerca ot 0,01
1o 10 Mxr/mn.

4.1.2 IIpuHUMIBI

B WHXEKIIMOHHYIO CHCTeMYy HMOHHOTO XpoMarorpada BBOIUTCS Mpoda Mayioro odbema,
o0bryHO Menee 0,5 mi. IIpoba cmemmBaeTcss ¢ SII0EHTOM M MPOKAYMBAETCS Yepes
HPEIKOJIOHKY (MM MPEJIOXPaHUTEIbHYIO KOJIOHKY), Yepe3 Pa3/eiUTEeNbHYI0 KOJOHKY, Yepes3
YCTPOWCTBO MOJaBIIEHUS U uepe3 neTekTop. [lociaennuii, kak mpaBuio, MpeacTaBiseT codoit
SYEUKY 2JIEKTPONPOBOAHOCTH.

PasznmenurensHas KOJOHKA MIPEIICTABISICT COO0M MOHOOOMEHHYIO KOJIOHKY, KOTOpas Crioco0Ha
pa3lensaTh WOHBI, MPEACTABISAIONINE HUHTEPEC. 3a4acTyl0 Nepel pa3leauTeNbHOU KOJIOHKOU
CTaBAT MPEIKOJOHKY, HA3HAYEHUE KOTOPOM COCTOMT B 3aIIUTE Pa3ICIUTEIbHON KOJIOHKHA OT
MEePEAO3UPOBKU U OT TBEPABIX YacTUL. /{151 aHMOHOB M KaTMOHOB JIOJ>KHBI UCIIOJIb30BATHCS
pa3IMYHbIE PA3JICIIUTEIbHBIE KOJOHKH, JJIIOCHTHl UM MOJABUTEIbHBIC yCTpoucTBa. Kaxawblii
MOH HICHTU(UIIUPYETCS MO BPEMEHH €ro yIep:KaHus B pa3fAeNuTeNbHON KonoHke. MoHBI B
npo0e PUKCUPYIOTCS SIMEUKOM JETEKTOpa, a MOJYUYEHHBIE CUTHAJIBI B BUE XPOMATOTPaMMBbI
3aMUCHIBAIOTCS JIMOO JIGHTOYHBIM CaMOMHCIEM, JHOO KOMIBIOTEPOM C MPOrpamMMoi
BBIYHCJICHHS BBICOTHI MJIH TUIOIIANA ITHKOB.

Jlnst  xanuOpOBKM HMOHHOTO Xpomatorpada WCIOIB3yIOTCS CTaHAApTHBIC pPAaCcTBOPHI C
M3BECTHBIMHU KOHLICHTPALUsAMH HYKHBIX HOHOB.

4.1.3 Ilomexm

[Tomexu MOryT JaBaTh JHOOBIE BEIIECTBA, BPEMS yAECPKUBAHUS KOTOPBIX OJM3KO KO BPEMEHU
OlpesieNsIeMbIX MOHOB. 3a HCKJIIOYEHHEM HUTPUT-UOHA OCATKU M SKCTPAKTHI OOBIYHO HE
cozepskaT MOJOOHBIX BemiecTB. OueHb OONBIIOE KOJIMYECTBO OJHOTO M3 HOHOB MOXET



108

ABJIATHCS MOMEXOM ISl ONpEeNeNeHns APYruX MOHOB, CHHWXKAas pa3pelIeHHE IOCIIEIYIOIIEro
IMKa B Xpomarorpamme. B Takoit cutyannu MoxeT ObITh HEOOX0AUMBIM pa30aBieHNEe TPOOHI.

B HeKOTOpBIX cucTeMax MOMEXOi 7S ONpeiesIeHUs XJIopa MOXKET ObITh OTPHLIATENIbHBIN MUK
B Hayalle XpoMaTorpamMMbl. DToW TpoOJIeMbl MOKHO H30€XaTh, J00aBIsAsl BO Bce MPOOBI
HEOOJIBIIOE KOJUYECTBO KOHIIEHTPUPOBAHHOTO 3JIOCHTA M KaJIMOPOBOYHBIX CTaHIApTOB (B
KOJIMYECTBAX, COOTBETCTBYIOIIMX KOHIIEHTPAIIMH JII0CHTA).

[Tpu aHanu3e meaouHbIX GUIBTPOB WK ACHBIOJEPOB COCTaB MPOOBI MOKET BIMSTH Ha (HopMy
XpoMaTorpauyeckux IHKOB. DTO BEAET K HCKAXEHUIO pe3yJbTaToOB, €CIM CpaBHEHHE
IIPOU3BOJUTCS € KaaMOpPOBOYHBIMU CTAHJAPTaMU, NPUTOTOBICHHBIMM Ha YHUCTOW BOJE.
WHorna storo yaaercs u3dexarb, €ClIM pacyeT OCHOBBIBATh HA IUIOIIAIM MUKA, a HE Ha €ro
BbicoTe. OHAKO, B 00JIaCTH HU3KUX KOHUEHTPALUUH M NPU MCHOIb30BAaHUM IUIOUIAAN THKA
3a4acTyI0 BO3MOXKHbI 3HAUUTEIIbHbIE OINOKH.

HacToarenbHO pekOoMeHIyeTcs MPUBOAWTH B COOTBETCTBHE OOIIMII COCTaB KaTUOPOBOYHBIX
pacTBOpoB ¢ 00muM coctaBoM mpod. [lisg HeKoTopelx HpoO (Hampumep, 3KCTPAKTOB
UMIPETHUPOBAHHBIX  (PUIBTPOB) OOMIMH COCTaB BBI3BIBAET HEKOTOPOE HCKAKEHUE
XpOMAaTOTpaMMBbL. DTO BEJIET K MOSBICHUIO OIIUOOK, €CITU HE Mo100paTh s KaTuOpPOBOYHBIX
pPacTBOPOB aHANOTUYHBIA MOHHBIN cocTaB. Eciu ucmonb3yroTcs oObIYHBIE KaTuOpPOBOYHBIC
pacTBOpbl, HEOOXOAUMO PETYJIIPHO BBISBIATH HAJIWYHME yKa3aHHOW mpoOnemsbl. s aToro
U3MepsieTCsl KOHTPOIIbHAs Mpoda ¢ 3apaHee U3BECTHBIM COCTaBOM, MMEIOIIAs TOT e OOImuni
COCTaB, UTO W aHATM3HpyeMble MPoObl. OMHUM H3 CIIOCOOOB PEHICHUS MPOOJIEMBI SBISETCS
DKCTPArupOBaHHWE HEIKCIIOHMPOBAHHBIX  HMIIPETHUPOBAHHBIX  (UIBTPOB  BMECTE C
HOPMaJIbHBIMU KaJTMOPOBOYHBIMU CTaHAAPTAMU M C TEM K€ 00BEMOM BOJBI, KaK M MPOOHI.
[lpu anamuze Takux TPoO JOHKHBI TMOJYyYaTbCsd 3HAYCHHS, COOTBETCTBYIOILIUE
KOHIIEHTPALUSAM KaJIMOPOBOYHBIX CTaHIAPTOB.

Ecnu mpo0Obl copepkaT TBepible 4acTHIBI nuamerpoM Oonee 0,45 MKM H/MIM PacTBOPHI
peareHTOB cojepkaT yacThisl 6osee 0,2 MkM, TpeOyeTcs GuIbTparys Ui MpeJoTBPAICHHS
MOpYM KOJIOHOK M MPOTOYHOM cuctembl. Eciau mpoOy B KIOBETe OCTaBUTh B IIOKOE Ha
HECKOJIBKO JTHEH /10 aHaln3a, MOXXHO OOOMTHCH MOMEIIECHHEM Iepe]] KOJIOHKaMHU TIOOMHTA C
buIBETPOM.

Hanuune B KONOHKaX, B TpyOKax, B AETEKTOPE MPOBOAMMOCTH ITy3bIPHKOB BO3yXa BBI3HIBACT
HECTaOMJIBHOCTh 0a30BOM JIMHUM M TNHMKOB. lcmonb3oBaHHMe B KayecTBE HIIIOEHTOB
IIPOKUIITYEHHBIX PACTBOPOB IIOMOI'a€T MMHUMHU3UPOBATh BIUSHUE BO31yXa.

4.1.4 OoOopynoBanmue

B Hacrosiiee BpemMs KOMMEpPYECKM JOCTYNHBI pa3jIMyHble MNPHOOPHI C PpazIu4YHBIMU
KOJIOHKaMH U MOAABUTEIbHBIMY ccTeMaMu. M3 npeasaraeMbIx K MpoJake MOXKHO BBIACIUTh
JIBA OCHOBHBIX THIIa MPHUOOPOB, UCIONB3YIOUIMX DPA3TUYHYIO TOJABUTEIBHYIO TEXHHKY —
XUMHUYECKOE M DJIEKTPOHHOE IIOJaBlICHHE. B KadyecTBe KOHKPETHBIX IIPUMEPOB HHXKE
MPUBOJATCS ONMUCAHUA 000MX THUIMOB. J|aHHBIMU MpUMEpaMH HE HUCKIIIOYAETCSI BO3MOXKHOCTD
UCIIOJIb30BaHUs APYTUX KOMMEPYECKH JTOCTYNHBIX TPUOOPOB, 00ECIeUNBAIOIIUX IPOBECHHE
aHAJM30B ¢ TPeOyEeMOi TOUHOCTHIO U BOCIIPOM3BOIUMOCTBIO.
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4.1.4.1 Cucrema Dionex (Dionex Corporation, Sunnyvale, CA, USA)

CoBpeMenHbie MoJienH TprubopoB Dionex 00bIYHO 000PYA0BAHBI MHKEKITMOHHBIM KJIAIIAaHOM,
HACOCOM M3 HMHEPTHBIX MaTepHalioB (MMEIOTCA KaK TPaJUeHTHBIC, TaK U H30KPATUYECKUE
HAcoOChl), PAa3AEIUTENIbHOM  KOJOHKOW, TOJABUTENBbHOM CHCTEMOW U  JIE€TEKTOPOM
MPOBOAMMOCTH. B HEKOTOpBIX CiIy4asX MOMKET HCIOIb30BaThCSl ONTHUYECKHH JTETEKTOP
noryomenuss B Y®/Buaumoit obmactu. Ilpubopbr mMoryT paboTath B pEKUME pPYyUHOU
WHXKEKIIUM WM C aBTOCAMIUIEPOM. XpOMAaTorpamMMbl 3allMCBIBAIOTCS HA JICHTOYHBIE
CaMOIMCLIbI, WHTErpaToOpbl WM TOJAIOTCS B KOMIIBIOTEPHYIO CHCTEMY OOpaOOTKU
XpOMaTOTPaMM.

XuMuyeckasi ToOJaBUTENbHas cucreMa B mpubOopax Dionex B mocnenHue roabl ObuLia
CYIIIECTBEHHO yCOBepIIeHCTBOBaHA. OOMEHHBIE KOJIOHKU C OOBIYHOW HAOUBKOM, /TSI KOTOPBIX
TpeOoBanmach XUMHYECKas pereHepanus, OBUTM 3aMEHEHbl CHayaja IMyCTOTEIbIMU
BOJIOKOHHBIMHU ITIOAABUTCIAMH, a 3aTEM MI/IKpO-MeM6paHHI)IMI/I IIOAABUTCIISIMU C BEICOKOI
MOJIaBUTEIHHON CIOCOOHOCTBIO M C MalbIM Mapa3uTHbIM oObemoM. [lociennue mopenu
TaKUX TMOJABUTENEH CHAOKEHBI CHUCTEMOW CaMOpETreHEepalliyd, OCHOBAaHHOW Ha 3JIEKTPOJIH3E
BOJIbI CAMOTO AJTIOCHTA.

B Tabn. 4.1.1 npeacraBnena uH(oOpManus O MPEAKOIOHKAX, Pa3JEIUTENbHBIX KOJOHKAaX U
MOJIaBUTENSIX, KOTOPBIE MOTYT OBITh PEKOMEHI0BaHbI I Pa3IMUHbIX THIIOB MPOO.

Tabn. 4.1.1 Kononku u nogaButenu, pekoMeHa0BaHHble (pupmoit Dionex B 1994 r.

IIpo0obI Pazneanrennubie IMogaBuTe N
U MPEeIKOJOHKHU
Annonsl | Bce BollieHa3BaHHbBIE THUIIEI AS9-SC/ AMMS-II niim ASRS,
AG9-SC 4 MM
Bce npo6sl, uckiouast AS4A/AG4A AMMS-II nnu ASRS,
(GUIBTPBI, UMIIPETHUPOBAHHBIE 4 MM
KOH
Karnonsr | (Kak omHOBasIeHTHEIE, TaK U CS12/CG12 CSRS, 4 mMm
JIBYXBaJICHTHBIC)
A»spo30ibHbIE GUIBTPHI U
OCaJIKH

[Tpon3BomuTEeIN HMOHHBIX XPOMATOTpad)oB OIPEACISIIOT, KPOME TOTO, KaKHe JOJIKHBI
MCIIONIb30BAThHCS ANMIOCHTHI U KaKoW KoHLeHTpauuu. Mcxoas u3 storo, nanHoe PykoBoacTBo
HE JaeT KaKux-TuOo crnenuuueckux HWHCTPYKIUH OTHOCUTEIBHO COCTaBa JJIIOCHTOB.
Kononku mpomaroTcss BMeCTe € NPOBEPOUYHBIMH XpPOMATOTpaMMaMH, MOKa3bIBAIOIIUMU
paszeneHue pasiIM4yHbIX MOHOB M BpeMs yjaepkuBaHMs. lIpu ycTaHOBKE HOBOM KOJOHKH
HYKHO YOEIUTBCS, UTO €€ MapaMeTpbl COOTBETCTBYIOT MMPOBEPOYHOIN XpOMaTOTrpamMme.

JletanbHble MHCTPYKIMU MO OOCIYXHBaHWIO HPUOOPOB MAIOTCS B NpPUIaraeMoM K HUM
PYKOBOJICTBE.

4.1.4.2 Cucrema Waters (Waters Association, Milford, MA, USA)

B cucreme Waters ucnonb3yercs 3JIEKTPOHHOE MOJaBJIeHHE O€3 YCTpOICTBa CHUMKEHUS
IPOBOJUMOCTH JJIIOEHTa XHMHUYECKH, HO C BO3MOXHOCTBbIO BBIYUTAHHUS HPOBOJUMOCTH
IIIOEHTA.
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OpHa U3 BO3MOXKHBIX KOMIUIEKTallMH NpuOOpa M KOJOHOK, BbiOpaHHas OTnenoM KauecTBa
Bo3ayxa @uHckoro Mereoposornyeckoro nucrutyta (FMI), npencrasiena Hibke.

Oo0opynoBanue

Hacoc Waters HPLC pump Model 501
(c moaBIEHUEM MYJIbCAIIHIA)
Wmxexrop u aBrocamruiep Waters Model 712 WISP u Waters Model 717 96
(unu 48 mpo0 aHANMU3UPYIOTCS TOCIEI0BATENBHO)

HetexTop Waters Model 431
MuKpoKOMIIBIOTED NEC 486/661, 20/240 MB
[TporpammHuoe Waters Maxima 820 and Baseline
obecrnieueHue

YciaoBusi I aHMOHOB  (0CAaAKH, a3p030JibHble (QUIBTPHI M IIeJOYHbIE
HMIIPperHUPOBaHHbIE (PUIBLTPHI)

DITIOeHT Bopart/I' mrokonar
Bcerpoennsiit punsTp Waters Guard Pak (0.22 um)
Kononka Ocanxu u asposonbHble puibTpel: Waters IC-Pak A HR

(4.6 x 75 MM, 6 MmkM, 30 + 3 MK-IKB/MJI)
NmnperanpoBannsie punbTphl: Waters IC-Pak A
(4.6 x 50 MM, 10 MxM™, 30 £ 3 MK-DKB/MIT)
CkopocTh TOTOKa IC-Pak A HR: 1.0 mn/mun
IC-Pak A: 1.2 mn/mun
WNmxexktupyemsiit 00beM  20-200 MK
[Tonmroe Bpems Beixona  [Ipumepno 16mun. (Cl, NO5~, SO47)

YcaoBus AJ1s1 KATHOHOB B MP00AX 0CAAKOB

DII0CHT EDTA/HNO;

Berpoennsiit punsTp Waters (0.22 mMkM, kaTanoxHslii Homep 32472, Millipore)
Kononka Waters IC-Pac C M/D (3.9 x 150 MM, 5 MkM, 2.0 £ 0.2 MK-3KB/MIIT)
CkopocTp IOTOKa 1,0 mn/MuH

Hmxexktupyemsiit 00beM  20-200 MK
[Tonroe Bpems Boixoma  Ca - 18 mun (NHy4", Na¥, K¥, Mg™, Ca™)

IIpeneJbl feTeKTHPOBAHUSA
AHanmuTHUYEeCKUE MpeJieNbl JeTEKTUPOBAHUS JUIsl ONMCAHHON CHCTEMBI IPEACTaBIEHbl B Ta0M.
4.1.2. Onu ouenensl B FMI kak yZABOGHHOE OTHOILLIEHUE BBICOTHI ITMKA JUIsl CTaHJApTa C cCaMOn

HU3KOHM KOHIIEHTpAIMEH K BEICOTE (POHOBBIX BapHaIfii 6a30BOM JTUHUU.

JleTapHbIE COBETHI IO HCIOIB30BAHHUIO JAHHON CHCTEMBI IIPE/ICTABIICHBI B OTUETE
corpyauutiel FMI Anni Reissell, kotopsiii MmokeT 01Tk moyuen u3 KXII.
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Tabm. 4.1.2. Ilpenensl neTekTupoBaHus sl cucteMbl Waters, onpeneneHHbie B OUHCKOM
METEOPOJIOTUIECKOM HHCTUTYTE.

Hon IIpenen Crangapt ¢ caMoil HU3KOM
AeTeKTHPOBAHHUS KOHILeHTpanuei
CI- 0,010 0,05
NO3"-N 0,010 0,05
SO47"-S 0,020 0,05
NHgT-N 0,002 0,02
Na* 0,002 0,02
K+ 0,006 0,02
Mg++ 0,003 0,02
Ccatt 0,005 0,02

4.1.5 PeareHTbl U CTAHAAPTHI

Bce peareHThl JOKHBI OBITh aHATMTUYECKON YUCTOTHL. Bosa 11 pa3baBieHus qomKHA ObITh
JEMOHU3UPOBAHHON M OTPMILTpOBaHHOH. Ee anexTpuyeckoe CONpOTUBICHUE JOIKHO OBITH
o6onee 10 Mom/cm. OHa HE JODKHA COAEPKATh YacTHI] ¢ AuameTpoM Oojee 0.2 MKM.
ByTbuiku 11 mpo6, KaauOpOBOYHBIX CTAHAAPTOB M PACTBOPOB PEAreHTOB JIOJKHBI OBITH U3
NOJMATUIEHA WIM MOJUIpONIeHa. s aHMOHOB MOXXHO HCIOJIb30BaTh OOPOCHIIMKATHOE
CTEKJIO.

4.1.5.1 PacTBOpBI JII0OEHTOB

OOBIYHO MNPOU3BOAUTCIIN PA3JIMYHBIX PAa3ACIUTCIBHBIX KOJIOHOK YKa3bIBaKOT, KaKHC
XUMHKATBI U IIPU KAKUX KOHLOCHTPpAIUAX HCO6XOI[I/IMO HUCIIOJIB30BAaTh.

4.1.5.2 ba3oBble CTAHIAPTHBIE PACTBOPbI

bazoBeie cranmaptHbie pactBophl (Hampumep, 1000 Mr snemeHTa B JMTpPE) MOTYT OBITh
3aKyIUIEHBI KaK CepTU(UIIMPOBAHHBIE PACTBOPHI Y Pa3IMYHbIX npousBoautenend uiau B NIST.
Bo3Mo)kHO uX npurotoBieHue U3 O€3BOAHBIX COJEH MM OKCHUAOB, PAaCTBOPEHHBIX H
paz6asnenHbix 10 1000 M1, Kak 3TO peKOMeH10BaHO B Tabi. 4.1.3 u 4.1.4.

Tabn. 4.1.3  IlpuroroBieHnue 0a30BBIX CTAHIAPTHBIX PACTBOPOB. YKa3aHHAs Macca COJIH
COOTBETCTBYET KOHIIEHTpauu aHHOHOB 1000 mr/1.

Coab Bec (1) Temmneparypa Bpems
o0e3BoskuBaHusi, °C | 00e3BOKMBaAHUS, YAC

NaCl 1,6485 150 1

Na NO3 6,0679 105 2

Na2S04 4,4299 105 24
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Tabn. 4.1.4 TlpuroroBiieHre 0a30BBIX CTAHJAPTHBIX PACTBOPOB. YKa3aHHAS Macca COJH
COOTBETCTBYET KOHIeHTpaluu kKaTuoHoB 1000 mr/m.

Coun / Bec, T Temneparypa Bpemst

OKCH/I 00e3BoknBanusi, °C | 00e3B0KUBaHMS, Yac
NH4Cl 3,8190 105 1

NaCl 2,5421 150 2

KCl 1,9067 105 1

CaCO3 2,4971 180 1

MgO 1,6581 — —

Kap6onar xanbiust (CaCO;) momkeH ObITh mo0aBieH k 600 mu BOAbl. 3aTeM MEIJICHHO
n00aBIseTCs] KOHIIEHTPUPOBAHHAS COJISTHASL KUCIIOTa IO TEX TOp, MOKA TBEPAOE BEIIECTBO HE
pacTBOpHTCS, Mocie 4ero oobeM gopoautes 10 1000 mo.

Okcua maramst (MgO) mommkeH ObITh pacTBOpeH B 10 MJI KOHIICHTPUPOBAHHOW a30THOM
KHUCJIOTBI, ITOCJIe 4ero o0beM goBogutces 10 1000 mi.

[pyrue coyid pacTBOPSIFOTCSI HEITOCPEACTBEHHO B BOJIE.
bazoBeie cTaHgapTHBIE paCTBOPHI CTAOMIIBHBI B TEYCHHE TO1A.
4.1.5.3 KaauOpoBo4HbIe pacTBOPbI

Jis monmyyeHuss HOPMaJIbHOM KaJMOPOBOYHON KPHBOM HEOOXOIUMO MATh KaTHOPOBOUHBIX
pPacTBOPOB W HYyJIEBOM cTaHmapT (OnaHK, HOpMaibHas Boja). /[Mama3oH KOHIIEHTpaIuid mpu
KaJTMOpOBKE 3aBUCUT OT JMara3oHa KOHIICHTPAalUi B H3MEPSAEMBIX MTPOoOax.

Huxe nia ka)xaoro Tura HOHOB TAETCS IIPUMED.

C nomompl0 KanMOpPOBaHHBIX MUIETOK B MepHble KouObl Ha 1000 M mepeHocsTcs
CIeyIomue 00beMbI KOXKIOTO U3 aHMOHHBIX 0a30BBIX CTaHAApTHHIX pacTBopoB: 0; 0,5; 1; 2,5;
5; 10 wmn. JlenoHusupoBaHHOW Bomoil oO6veM poBomutcs g0 1000 mu. IlomydenHsie
KaJIMOpPOBOYHBIE CTAaHAAPTHI OyIyT coaepaTh, cooTBeTcTBeHHO, 0; 0,5; 1; 2,5; 5; 10 Mr Ha
mutp B pacuete Ha aneMeHT (Cl, NO5-N u SO4-S).

C nomomplo KanMOpOBaHHBIX MUIETOK B MepHble KouObl Ha 1000 Mia mepeHocsTcs
CIIeIyIOIIHe 00BEMBI KaXKJIOTO M3 KaTHOHHBIX 0a30BBIX CTaHMAPTHBIX pacTtBopos: 0; 0,5; 1;
2,5; 5; 10 mn. HdewonusupoBaHHoi Bomoil oobem nosomutcs no 1000 mi. Ilomydennsie
KaJIMOpOBOYHBIE CTAaHAAPTHI OyIyT coaepxaTh, cooTBeTcTBeHHO, 0; 0,5; 1; 2,5; 5; 10 Mr Ha
autp B pacuete Ha aneMeHT (NHy-N, Na, K, Ca u Mg).

Ecnu ananm3 KOHTPOJIBHBIX NMPOO yKa3bIBaeT Ha HEOOXOJMMOCTh NMPUBECTH B COOTBETCTBHE
oOImMi MOHHBIM COCTaB KaJUOPOBOUHBIX PACTBOPOB W M3MEpsieMbIX MpoO (cM. myHKT 4.1.3
«[Tomexmn»), mOOABKH OMOJHHUTEIBHBIX WOHOB JOJDKHBI OBITH CHCNAHBI /O JIOBEICHUS
oobema 10 1000 mr.

KanuOpoBouHble cTaHAApPThl MOXKHO XpaHUTh 3 Mecilla B MOJUAITWICHOBBIX WIH
TIOJTUTIPOITMIICHOBBIX OyTHUTKaX (OYMIIEHHBIX KUCIOTOH) B XonoauiabHuKe. Oco00oe BHUMaHHE
JIOJDKHO OBITh YENICHO KOHTPOJIIO 3arps3HEHUsI aMMHAaKOM M3 BO3yXa JJabopaTOpHH.
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4.1.6 Ilpoueaypa

Pabora Ha moHHOM Xpomarorpade T0JDKHA BBITIOTHATHCS B COOTBETCTBHH C MHCTPYKIUEH 1O
JKCIUTyaTaluH.

H606XOI[I/IMO HCIIOJIB30BaTh KaJ'II/I6pOBO‘lHBIe pacTBOpbl U  KOHTPOJIBHBIC HpO6BI B
COOTBETCTBUH C pCKOMCHAANAMU I'JIaBbI 5.

Jnama3oH BETWYMH BPEMEHH YICP>KUBAHHS, UCIOIB3YEMOTO I UIACHTHU(UKAIIUU HOHOB,
JOJIKEH OBITh OCHOBAH HAa M3MEPEHHSIX PEeaTbHOTO0 BPEMEHH yACPKUBAHUS MPHU €KETHEBHOM
U3MEpEeHHH cTaHaaptoB. l[lpeamonaraemslii Auama3zoH I KaXJAOr0 HOHA MOXET OBITh

pacCUUuTaH KakK YTPOCHHOC CTAHAAPTHOC OTKIIOHCHUC BPCMCHU Y ACPIKUBAHUS.

BaxxubpiM YCIIOBUECM SABJIACTCA OIBIT AHAJIMTHKA B UHTCPIIPETAIUHN XpOMATOTIpaMM.

4.1.7 Pacuer pe3ybTaTOB
KoHnenTpanuu pa3ianyHbIX HOHOB B aHAJIM3UPYyEMOW MpoOe HAXOMATCS MO KaIUOPOBOYHOMN
KPUBOI HENOCPEACTBEHHO WJIM IO MOKa3aHUSAM KOMIIBIOTEpA WM MHTErparopa. s pacuera

KOHIIGHTPAlMil B BO3/yXEe HCIOJB3YIOTCS COOTBETCTBYIOUINE (DOPMYJIBI, MPEICTABICHHBIC B
rJiaBe mo npooooToopy.

4.1.8 CcbLIKH

Small, H. (1989) Ion Chromatography. New Y ork, Plenum Press.

4.2  Omnpenesienue cyab(aToB B 0CaAKAX

XoTs nst onpeneneHus cyiabhaToB MOHHAs XpoMarorpadus BeIOpaHa Kak 0a30BbI METOJ,
MpPUEMJIEMBIC PE3YJIbTaThl MOXKET JaTh CHEKTPO(HOTOMETPHUECKUNA METOJ C MEePXJIOpaToM
Oapuss W TOPUHOM, OCOOEHHO, €CIM TMpollecC ONpeNesieHuss aBTOMAaTU3HPOBAH
(aBToananmzatop mwin FIA).

4.2.1 CunexkrpodoTromMeTpusi TOPUHOBBIM METOJA0M C NEPXJIOPATOM Dapusi
4.2.1.1 Oo6aacTp NnpuMeHEeHHUS

JlaHHBII METOA MMPUMEHNM JUTSL OTIPECNICHNS CYIb(}ATOB B OCaIKaxX B 00JIACTH KOHIICHTPAIMHA
ot 0,05 o 4 mr S/n. IIpo6sl, umeromue Oosiee BHICOKHE KOHLEHTPAIMH, TEpe/ aHATU30M
JIOJDKHBI OBITH Pa30aBJICHBI.

4.2.1.2 IlpuHIHNBI

YroOsl ocamuTh Cynb(haTel B BUae cyibdara Oapus, nodasisercs B u3dbiTke Ba(ClOy), B

OpraHM4eckoM  pacTtBopurene. OpraHuyeckuil  pacTBoputTens  OyaeT IMpH  3TOM
MUHHMH3HPOBATh PACTBOPUMOCTD CyJIb(ara Oapusi.
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N30bITOuHAst KOHIIEHTpAIKs HOHa Oapusi B pacTBOPE OMPEAEISIETCS CIEKTPO(GOTOMETPUIECKU
Ha JITMHE BOJHBI 520 HM Yepe3 peakiuio ¢ TOPHHOM (HaTpueBasi coib 4-(0pTo-apceHOPeHMII-
a30)-3-ruApoKcu-2,7-HadTaneHucyab(HOHOBON KUCIOTHI).

MoxHOo HCIIOJIB30BAaTh HECKOJIBbKO OpTraHU4YCCKUX paCTBOpHTeHeﬁ. HaI/IJ'Iy‘-II_HaH
Ka.]'H/I6paHI/IOHHaH KpuBas 1oJiydacTcCs npu UCIOJIb30BaHUN JUOKCAHOB.

4.2.1.3 OolopynoBanue

CrnektpodoTomeTp st U3MepeHus moriomeHus Ha 520 HM.
CriekTpopOTOMETPUIECKHE CTEKIISIHHBIE KIOBETHI; 20 MM.
Muxkponunerka Ha 250 MKJI.

W3mepurenvubie nunetku Ha 1, 2, 3,4, 5,6, 7, 8,9 u 10 M.
broperka Ha 50 muL.

HonHo-00MeHHast KOJIOHKA JUTMHOM 15 cM u auameTtpom 1 cm.
[TpoOupku Ha 30 M.

Mepnsie kon6s1 Ha 50, 100 1 1000 mut.

Bces nocyna nomkHa ObITh U3 OOpOCHIIMKAaTHOTO cTekna. [lepen ucnoab3oBaHuEM OHA AOKHA
OBITh TIIATEILHO BBIMBITA.

4.2.1.4 XUMHKATHI

Bce xumukaThl (32 MCKIIOYEHHEM TOPHMHA) JOJDKHBI ObITh Mapku yna. Mcmonezyemas uis
pa30aBIeHUs WIM OIOJIACKWBAHUS BOJA MOJDKHA OBITh JIEMOHU3MPOBAHHON WM JIBOMHOM
JUCTWUISILIVM.

e Cepnas kucinora (H,SO,4) 0,05 M

e Xnopnas kucinota, (HCIO,) 72 %

o [lepxnopar 6apus (Ba(ClO,),), 6e3B0aHBII

e JIMOKCaH MM U30IPOIAHOII

e TopuH (qBOIHAsI HATpHUEBAsI COJb)

e KarnonHo-oOMeHHasi cMoJIa, CHiIbHO-Kucas (Harpumep, Dowex 50 W x 8, 50-100 mesh).

4.2.1.5 Pearenrnl
(1) 0,1 M xmopnas kuciora (HCIOy).

(2) 0,01 M xnopnas kucnora (HCIOy,).

(3) bazossrii pactBop nepxiopara 6apust: 210,0 Mmr 6e3BogHOTO MEepxiaopara 6apus
(Ba(Cl0Oy),) pactBopsiercst B 0,1 M HCIO,4 1o o6bema 100 mit B MepHOi#t Komtoe.

(4) Paboumii pactBop mepxiopara 6apus: 10,0 mi pactBopa (3) pazbasisiercs g0 1000 M
JTMOKCAaHOM I M30TIPOTIAaHOJIOM.

(5) Pabounii pactBop Topuna: 125,0 Mr ABOWHOI HATPUEBOI CONM PACTBOPSIETCS B 5 MII
0,01 M HCIO, u pasz6aBnsietcst B MepHOit konoe 10 50 mi. ExxenHeBHO pomkeH
TOTOBUTBHCS CBEKHI paCTBOP.
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(6) CrannmapTHbIiif pacTtBOp cyibdara: 31,25 mu 0,05 M H,SO,4 pa3basisieTcs B MepHOi
kosbe 1o 1000 mu. Konnenrparus paBaa 50 mr S/

4.2.1.6 KanubpoBka

[IpuroToBbTE CEpUIO CTAaHAAPTHBIX PacTBOPOB, coaepxkammx 0, 0,5; 1,0; 1,5 ..... 4 mr S /n
nyTtem paszbasienus 0, 1, 2, 3, ..... 8 MJI cTaHAapTHOTO pacTBopa cyibdara (moamyHkT 4.2.1.5
(6)) Bomoit o 100 M B MmepHBIX Konbax. [leperecute mo 4 M1 KaXI0T0 U3 3TUX CTaHAAPTHBIX
pacTtBOpoB B mpobupku. /lob6assre mo 10 ma paGouero pactBopa mnepxsoparta 6apust u 250
MKJ pacTtBopa TopuHa. J[Ji1 pacTBOpa TOpHHA HMCHOJIB3YWTE€ MHUKPOMMUIETKY. THIaTETbHO
nepeMeanTe (HeJb3s HCN0Jb30BaTh Pe3MHOBBIE POOKH!).

[Tepenecure pacTBOp B ONTUYECKYIO KIOBETY. B COOTBETCTBUU C YKa3aHUAMHU UHCTPYKLUHU O
JKCIUTyaTalliy JJIMHA BOJHBI crnekTpodoroMeTrpa ycraHaBiuBaeTcss Ha 520 HM H
BeicTaBisieTcss 0% TmpormyckaHus. 3aTeM INMUPUHA Ta3a WM IIEIH BBICTABISETCS TaKUM
o0Opa3oM, 4ToOBI TmOKazaHusi cocTaBsud (0,8 enIuHUIl TOTJIONICHHS TPH H3MEPEHHUH
6mankoBoi TipoOs! (0 Mr S /m). VI3MepeHue moriomeHus pacTBopa MpoBoaUTCs B TeueHue 10
MUHYT TIOCJIe J00aBJICHHUSI pacTBOpa TOPHHA. ITO OCOOCHHO BaYKHO MPU W3MEPEHUU HHU3KUX
KOHIIEHTpaluil cyiab(paToB U OJAHKOBBIX NPOO, MOCKOJIBKY OapHii-TOPMHOBBIA KOMILIEKC
MOJKET BBITIAJIATh B OCAJIOK.

KannGpoBouHbIii rpaduk CTPOUTCS MO JAHHBIM MOTJIOIIEHHS JJISi CTAaHIAPTHBIX PACTBOPOB.
[Tpu konnentpauusx Huwxke 0,5 mr S /n xanuOpoBka He JuHeWHa. HemuHeWHOCTH MOKHO
n30exarb, €CIM BO BCE peallbHbIE M OJaHKOBbIE MPOOBI 100aBIATH CyJb(aThl B KOJUYECTBE,
COOTBETCTBYIOIIEM KoHIeHTpauuu 0,5 mMr S /n. B 310l cutyauuu npenen AeTeKTUPOBAHUS
cocrasisgeT 0,05 mr S /i

4.2.1.7 AmnanuTH4yeckas npoueaypa

Katnonsl 3 mpoObl ymaisioTcs MpH €€ TPOIMYyCKAaHWH 4Yepe3 CHIBHO-KUCIYI) KaTHOHHO-
0OMEHHYIO CMOJY.

[lepenecure 4 MJI TOATOTOBIEHHOW NPoObl B NPOOMPKY M BBIMNOJHUTE MPOLEAYPY,
ONMCAaHHYIO0 B noAnyHkTe 4.2.1.6. Onpenenute KOHIEHTPALUIO CEphl B MPo0Oe MO MOKA3aHUIO

IOrjaomeHusA C IIOMOIIBRO KaHI/I6pOBO‘IHOFO rpacbm(a.

[lpy HamMuUuM MOAXOASIIETO OOOPYIOBaHHMS TOPUHOBBI  METOJ  MOXET  ObITh
aBTOMATHUYECKUM. DTOT BAPUAHT JCTAIBHO OMUCKHIBACTCS B CIACAYIOIIEM ITyHKTE.

4.2.1.8 Ilomexm
B nannOoM MeToze ocdartsl ABISIOTCS MEMIAIOIIUM (PaKTOPOM.
4.2.19 Ccblikn

Persson, G.A. (1966) Automatic colorimetric determination of low concentrations of sulphate
for measuring sulphur dioxide in ambient air. Air Water Pollut., 10, 845-852.
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4.2.2 ABTOMATHYECKAS CIIEKTPOGOTOMETPHUSA TOPUHOBBIM METOA0M €
NnepxJa0paTom dapus

4.2.2.1 OO0gactb NpUMEHEHUS

ABTOMAaTHYECKUN METOJA TMPHUMEHUM JJIs OIpeneNieHus cynb(aTroB B Ocajkax B 00JIACTH
koHueHntpanui ot 0,05 mo 2,5 mr S/m.

4.2.2.2 IlpuHIHNBI
B ocHoBe exar Te k€ NPUHLHUIIBL, YTO U 711 ONIMCAHHOTO BBIIIE PYYHOTO METOAA.

N3zBectHoe konndectBo Ba(ClOy,), B 3aBemoMoM M30bITKE H00aBisercs B mpoOy, cynbdaTs
BBITIAZIAIOT B BHJE cyibdara Oapus. M30BITOK MOHOB Oapus pearupyer C TOPUHOBBIM
MHINKAaTOpOM, o0O0pa3ysi COeIMHEHHEe KpacHoro uBera. KoHIeHTpamus onpeaemnsercs
KOJIOPUMETPUUYECKHU Ha JITTMHE BOJIHBI 520 HM.

4.2.2.3 Oo6opyaoBanue

ABTOMaTHUYECKHUH caMIUIEp ¢ KIOBETaMH Ha 6 M.

[lepucranbTyeckuit Hacoc.

doToMeTp ¢ ONTUYECKUM PUIBTPOM, OJIOKOM MTUTAHUS U C CAMOTUCIIEM.

[IpoTounast onTUyeckasi KIOBeTa C ONTUYECKOU IJIMHOU 1 cM.

OnTuyeckuit GUIbTp ¢ NpomyckaHueM Ha JuiHe 520 HM.

Camonucen ¢ 1ByMs HyJeBbIMH nogaButensiMu 10 100%.

KatnoHo-oOMeHHast KOJIOHKA: CTEKJISTHHAS WK TOJTUATUIICHOBas TpyOka mumHoit 10 cM u
BHYTPEHHUM JIMAMETPOM 2 CM, 3arl0JIHEHHAsI CHIIBHO-KHUCIION KaTHOHO-OOMEHHOM CMOJION.
TaMIOHBI U3 CTEKJIOBATHI yAECPKUBAIOT CMOIY ¢ 000MX KOHIIOB TpyOku. CMoia Bcerma
JIOJI’KHA OBITh BIIAXKHOM.

e ['mOKkHe TIOOMHTH, COCTUHUTEIBHBIC TPYOKH, TIOJJAaBUTEIb ITyJIbCAIIUH, OTCEKATETh
My3bIPEKOB, CMECUTEIBHBIC KOJIbIIA.

OO0mass cxema YCTAaHOBKM MJii aBTOMAaTHYECKOTO CHEKTPO(POTOMETPUUECKOr0 aHaIu3a
cynb(aToB nMoka3zana Ha puc. 4.2.1.

4.2.2.4 XUMHKATBI

Bce xumukaThl (32 MCKIIOYEHHEM TOPHHA) JTOJDKHBI OBITh Mapku ynaa. Mcmomesyemast uis
pa30aBiICHHUS WM OINOJIACKUBAaHUS BOJA JIOJDKHA OBITh JIEMOHU3UPOBAHHOW WM JIBOMHOMN
JCTUIUISIIIAN

e U3onponanoin ((CH;3), CHOH)

e Jlepxmnopar 6apus (Ba(ClO,), 6e3BoaHbIi

e Xinopuas kucnota (HCIO,)

e TopuH (qBOIHASI HATPHEBAs COJb)

e Cepnas xucnota (H,SO,4) 0,05 M

e VYkcycHokucinbiii HaTpuit (CH;COONa)

e VYkcycnas kuciora (CH;COOH)

o KarnonHo-oOMeHHasi cMoJa, CHiIbHO-Kucas (Harpumep, Dowex 50 W x 8, 50-100 mesh).
e EDTA (aBoitHas HaTpHeBas COJIb)

e Tmapoxkcun nHatpus (NaOH)
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Air
lon exchanger
0,081" Sampler
T 1
Debubbler "
~ 0,056
. ~ 0,035
0,081"
[ Barium perchlorate
" isopropanol
Mixing coils 0,081 solution
0000 0000 0,065 Thorin solution
0,056" .
Reaction [ Air
coil 0,081"
§ N
§ Waste { ) 0,081"
Air and
waste
Photometer JL Recorder
Debubbler
Puc. 4.2.1 CxeMa IIOTOKOB IJIs1 aBTOMAaTHYECKOTI'O CHGKTpO(l)OTOMeTpI/I‘leCKOFO

aHasm3a cyJib(haToB

1 — loHOOOMEHHHK;

2
3
4—
5 -
6—
7_

VYV nanenue Bo3nyxa;

Ortcekartenb My3bIPbKOB;

ABTocamiuiep;

CMecHTeIbHbIE KOJIBIIA;

PactBop mepxiopara 6apus / ©30mponaHoa;
pacTBOp TOPHHA,

4.2.2.5 PearenTnl

(1) PactBOp nepxinopata Oapusi:
PactBopute 900 mr (Ba(ClO4), B 1000 M Boas! 1 gob6aBste 8,6 it HC1O,.

2)

3)

Bydep — ykCcyCHOKHCIBIN HATPHIA:

8 — peakLIMOHHOE KOJIbLIO;

9 — Boznyx;

10 — Copoc;

11 - Ynanenue Bo3nyxa;

12 - Orcekarenb My3bIPbKOB;
13 — ®otomerp;

14 — Camomucerr.

Ho6assre 1M CH3;COOH B 100 M1 I M ykcycHokucnoro Hatpus 10 pH = 5,6.

Ucnonp3yiite pH-MeTp.

PearenT “nepxnopat 0apus —M3010poOnaHon”:

K 1000 M n3zonpornanona nob6asere 10 M1 pacTBopa nepxiopara 6apus (1) u 4 mi
HaTpuil-yKkcycHokucnoro 0ygepa (2). Xopoiio nepemeraiire.
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(4) PactBOp TOpHUHA:
PactBopute 100 Mr ToprHa B MajaoM KOJIMYECTBE BOJIbI B MEpHOM K0j10€ Ha 500 mi1.
HloBenute 00beM Booi 10 500 mi1. ['0TOBbTE CBEXHIT paCTBOP €KETHEBHO.

(5) CranpaptHslit pacTBOp cynbdartos, 50 mr S/m:
Iepenecure 31.25 mi 0,05 M H,SO, B Mephyto ko010y Ha 1000 M1 ucnomnb3yst
oropetky. JloBenure o6beM Booi 10 1000 mMi1. XpaHuUTE B XOIOIUIBHUKE.

(6) TIpombIBaromuii pacTBOp:
100 r EDTA u 10 r NaOH pactBopure B 2 11 BOJBI.

4.2.2.6 KanuOpoBka u aHaJuTHYeCKas Mpoueaypa

[IpuroroBbTE CEpUI0 CTaHIAPTHBIX PacTBOpPOB, coxepxammux 0, 0,1; 0,5; 1,0; ... 2,5 mr S /n
nytem pazodasienus 0, 2, 10, 20, ..... 50 M cTaHIAapTHOTO pacTBopa cyibdara (5) Boaoi 10
1000 Myt B MEpHBIX KOJIOAX.

Bxirounte Hacoc W TMPOBEPHTE CKOPOCTh IMOTOKA, BCE COEAWHEHHS, TPYOKH, OTCEKATEeNH
My3bIPPKOB TPH TPOKadyke BOJBI uepe3 mpubop. Brimouute ¢doToMeTp M camomucels
(cxkopocTh TPOTsHKKK Oymaru 5 mM/muH). [logcoenuanre TpyOKH K peareHTaM W MPOBEPHTE
CTaOMIBHOCTH 0a30BOM JIMHUMU.

3amosHUTE KIOBETHl aBTOcamIuiepa mpo0aMM U CTaHAAPTHBIMHU pacTBopamH. Bpems
npoxoxaeHus npoOsl 130 ¢, a Bpemsi NpOMBIBKM CHCTEMbI BOJI0M Mexay npodamu — 180 c.
HaunuTe ¢ cepuu craHIapTHBIX PacTBOPOB U NMPOMEPSHTE CEPUI0 CTaHIAPTHBIX PACTBOPOB
yepe3 kaxasie 10 mpoo.

Korna B kauecTBe OpraHM4eCcKOTO PaCTBOPUTENS UCIOIB3YETCSl U30IPOIIAHOI, TPYOKH TOCIe
UCTIOJIB30BaHUS JTOJDKHBI OBITh TIIATEIILHO NPOMBITHL. [IpomyckaiiTe yepe3 cucTeMy BOIY
MOKa HE BBIMOIOTCSI BCE PEAreHThl, a 3aTEM Ha 5 MHUHYT IYCTUTE MPOMBIBAIOIIUI pPacTBOP.
CHoBa npomoiiTe cucTeMmy BojoH. Brikimtounte camomnucen, ¢oToMeTp, aBTOCaMILIEp U HAcOC.
OcnabbTe TpyOKH B HacOCe, YTOOBI OHU HE OBLIN IePEKATHI.

[Toctpoiite kamuOpoBo4YHBIE TpadUKWA JUISI KaXIOW CEepuu CTaHIAPTHBIX PacTBOPOB,
OTKJIa/IbIBasl CHUTHaJbl CaMOINUCIa B MM (TIOIJIOIIEHHME) Kak (YHKIHMIO KOHLEHTpalui
CTaHIapPTOB.

4.2.2.7 IlpexacrasiieHue pe3yJIbTATOB

C momonipio KanmuOpoBOYHOTO Trpaduka, MOCTPOSHHOTO AJSl U3MEPEHHOU CEepHH CTaHIapTOB
cpa3y mepei WM cpa3y TOcCie HW3MEpPEeHHsS MpOObI, TEepEeBEAUTE TOKa3aHUS CaMOIHCIA
(TornomiexHue) sl TaHHOM MPOOBI B KOHIIEHTpaluio (Mr S /1).

Vcnonb3oBaHue NOpPO3payHOM IUIACTUKOBOM IUIGHKM C HAHECEHHBIMM HECKOJIBKHMHU
BEPTUKAIbHBIMU IIKAJIaM{, COOTBETCTBYIOIIMMHU pPa3jIMYHBIM CHUTHAJIaM JUIsl CTaHIapTHBIX
pPacTBOPOB, MO3BOJUT COKPATUTh BpeMsi 00pabOTKH 0OJIBIIOro KOIUYecTBa IpoO.
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4.2.2.8 CcpLIKn

Henriksen, A. and Bergmann-Paulsen, I.M. (1974) An automatic method for determining
sulphate in natural soft water and precipitation. Vatten, 2, 187-192.

Persson, G.A. (1966) Automatic colorimetric determination of low concentrations of sulphate
for measuring sulphur dioxide in ambient air. Air Water Pollut. 10, 845-852.

4.3 OmnpeaesieHe HUTPATOB B 0CAJAKAX

s ompeneneHnss HUTPATOB MPEAIOYTUTENEHBIM SBIISIETCS METOJl HOHHOW Xpomarorpaduu.
BwMmecTte ¢ TeM, MOXeT OBITh MCIIOJIB30BaH CIIEKTPOOTOMETPUUECKUI METO (KaK pyuyHOM, TaKk
U aBTOMATUYECKHIl), KOTOPHIM [aeT BIOJHE IpHEMJIEMbIE pe3yJbTaThl. BakHO, OAHAKO,
OTMETHTb, YTO ONHUCHIBAEMBIA HIKe MeTox I'pucca (0Oe Bepcuu) AaeT CyMMy HHUTPAaToB U
HUTPUTOB.

4.3.1 Pyunoii cnektpodoromerpuueckuii Mmeron I'pucca
4.3.1.1 OOaacTb NpUMeHEHUS

MeTon mnpuMEHUM i ONpEACTCHHsS COACpXKaHHMs HHUTPATOB B OCAJIKaX B JHANa3oHE
koHuentpanuit ot 0,02 10 0,23 mr NO;3-N /it (0,1-1,0 mr NOs/m).

4.3.1.2 IlpuHUIHNBI

Hutparel BOoCCTaHaBIMBAIOTCA 1O HUTPUTOB C MCIOJIb30BAaHUEM Kaamus, 0OpabOTaHHOTO
Cyib(paToM MeIH, KaK BOCCTAHABJIMBAIOLIET0 peareHTa B MPUCYTCTBHM XJIOPUAA aMMOHMUS.
TakuMm oOpa3om, METOl Ja€T CyMMY HUTPAaTOB U HUTPUTOB.

Hutpur wu cynsdpanmwiamug o0pa3yroT Iua30-COCIWHEHUE, KOTOpOe pearupyer ¢ 1-
HaQTUIAMUHOM ¢ OOpa3oBaHHEM KpacHOro a3o-kpacuteis. KoHieHTpamuss B pacTBope
OTIpeICIIICTCS CIEKTPO(HOTOMETPHUSCKH Ha JJTUHE BOJHBI 520 HM.

4.3.1.3 Oo6opynoBanue

e CnekTtpodoTomeTp.

Onrtuueckas cTekisiHHas kioBeta, 20 MM. Eciu ucnonb3yercst He ojHa KIOBETa, OHU
JOJIKHBI OBITH (POTOMETPUYECKHU COTIIACOBAHBI JAPYT C APYTOM.
YcTaHOBKa MepeMelINBaHMUS.

Kon6sl Dpnenmeiiepa Ha 25 mi1 ¢ mpoOKaMu.

Mepmnsie kon6b1 Ha 100 1 Ha 1000 M.

[Tpobupkwu.

[Munerku Ha 1,0; 2,0; 4,0; 6,0; 8,0; 12,0 1 20,0 M.
Muxkponunerku Ha 100, 250, 500 mMxJ1.

pH-meTp.

Crakan Ha 200 m1.
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4.3.1.4 XuUMHKATBI

Hc

HOHLSyﬁTe IJI1  aHajlku3a PEaKTUBbBI TOJBKO MAapKu 4Yhaa. Bona, HCIOJIB3yCMasa JJisd

pa30aBiIeHMs W ONOJACKMBAHMA, JOJDKHA ObITh JHMOO JBOWHOW NEperoHku, Jauoo
JIEMOHU3UPOBAHHOM U NIEPETHAHHOM.

Xnopua ammonus (NH4CI)

Cynbanunamun

(1-HadTun)-3TUNICHINAMUH AUTHAPOXIOpUA (Hanee 1-HadTHIaMUH)
Kagmuii, 40-60 memr

Cynbdat meau (CuSO4 5H,0)

Consnas kucnora (HCI)

HuTtpar kamus (KNOs)

Amvmuax (NH;)

4.3.1.5 Pearenrtni

(1)

)

3)

4)

)

(6)

(7)

5% pacTBOp XJIOpHIa AMMOHHMSL:

PactBopute 5 r X10puaa aMMoHUMs B BoJie B MepHOM koi6e Ha 100 mi. Josenure pH
pacTBOpa 10 8,6 ¢ UCTIOIB30BaHUEM Pa30aBICHHOTO aMMHuaka. Pa3daBpTe BooM /10
METKH.

1,2 M cojsgHas KHCIIOTA:
Paz6aBbTe 10 M1 KOHIIEHTPUPOBAHHOMN COJISTHOM KHCIOTHI BO10M 10 100 Mu1 B MepHOU
Komnoe.

2 M coJsgHas KUclIoTa:
Paz6aBbTe 16,7 M KOHIIEHTPUPOBAHHOW COJISIHOM KUCIOTHI BoAoH 10 100 M B MepHOIA
Komnoe.

1% pactBOp cynbbhaHuIaMua;
PactBopure 1 T cynbpanmiamuna B HeOOIbIIOM KondecTBe 1,2 M CONSIHOM KHCIOTHI
(2) B mepHoii konOe Ha 100 M. Pa3zdaBbTe 10 MeTku 1,2 M constHOM KHCTIOTOH (2).

0,1% pactBop 1-HadTUIaMUHA:
PactBopure 0,1 r 1-HadTHIIaMUHA B HEOOJIBIIIOM KOJUYECTBE BOJBI B MEPHOM KOJIOE Ha
100 mu. ITocne mosHOTO PacTBOPEHUS TOBEIUTE OOBEM 10 METKH.

2% pacTBOp cyibdaTa MeIu:
PactBopurte 2,0 r cynsarta Mmenu B Boje B MepHO# konbe Ha 100 Mt u gjoBeauTe 00beM
JI0 METKH.

HuTtpaT-BoCccTaHaBIMBAIONINI peareHT:

Buecure B crakan 10 r kaamus, 106aBbTe 2 M consiHON KUCIOTHI (3), 4TOOBI HOKPBITH
KaJIMUH; BKIIIOYUTE MEIIANIKY. X0poIo npomoite Bogoil. Hemeanenno nodassre 100
M1 2% pactBopa cyibdara meau (6) u TmaTensHo nepememaiire. Cielte U30bITOK
pactBopa. [IpoMbIBaiiTe BOOM A0 MOIHOTO yAAJICHUs CyIb(ara Menu (110 IBETy
IIPOMBIBHOM BOJbI). BoccTaHaBnMBaromuii peareHT Jie 10JKEeH KOHTaKTHPOBAaTh C
BO3YXOM.
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(8) Cranmaptuslit pactBop HUTparos I, 1000 mr NO/n:
PactBopute 1,6305 r HuTpaTa kKanus B Bojie B MepHO# koside Ha 1000 mut 1 joBeauTe
00BEM 10 METKH.

(9) Cranpaptasiit pactBop HuTpartos II, 100 mr NO;/i:

Paz6aBwTe 10 Mt cTangapTHOTO pacTBOpa HUTPaATOB I Bomoit B MepHOit kosoe Ha 100
MUL

4.3.1.6 KanuOpoBka
[TocTpoeHne KannOpOBOYHOTO rpaduka:

(1) Buecure B MepHble koi0bl Ha 100 M mo 0, 100, 250, 500 u 1000 MKka cTaHAAPTHOTO
pactBopa HuTpatoB II. Pa3z0aBbTe BOAOW 110 METKM W TINATEIBHO TIEpPEMEIIANTE.
Konnenrpanuu HuTpaToB B 1siTH Kosioax oyayT 0,0; 0,1; 0,25; 0,50 u 1,00 mr NO5/m.

(2) Tlunetko#t BHecuTe TO 4 MJI KaXIOTO W3 3THX CTAHIAPTHBIX PACTBOPOB B KOJIOBI
Opnenmeiiepa Ha 25 miu. Jlo6aBbTe B KonObl DpieHMenepa nunerkoil mo 6,0 mi 5%
pacTBopa XJOpuAa aMMOHMsS U npumepHo o 0,5 T HUTpaT-BOCCTAHABIUBAIOLIETO
pearenrta. TimaTtensHo nepeMenupaiite B TedeHue 10 mun. [lunerkoit nepenecure no §
MJI 3TOTO pacTBopa B npobupku. Jlod6asere mo 2,0 M 1% pactBopa cynshanumamMuga u
mo 2,0 M pactBopa l-Hadtunamuna. TuatenbHo nepememniaiite U octaBsTe Ha 10 MuUH
JUIS pa3BUTHUS LIBETHOTO OKpamnBaHus. [lepenecure 3ToT pactBop B 20 MM ONTUYECKYIO
KioBeTy. Mi3MepbTe NoroneHe pacTsopa Ha JjiuHe BOJIHbI 520 HM.

ITocTpoiite KanuOpoBOUYHBIN IpaduK, OTKIAABIBAS BETUUMHBI MOTJIOUICHUS KaKIO0r0 U3
CTaHJIAPTHBIX PACTBOPOB KaK (PyHKIMU KOHIIEHTPAIM HUTPATOB.

4.3.1.7 AHaguTHYecKas Npoueaypa

Hcnone3ys numnerky, BHecure 4,0 mu mpoObl ocajkoB B KOOy OpieHMeilepa Ha 25 MIL
[TpoBenuTe onepauuu mo noAmyHkry 4.3.1.6 (2).

C momomiplo KanuOpOBOYHOIrO rpaduka MepecyuTaiTe MOIJIONEHHE B KOHLIEHTPAILMIO B
npode (mMr NOsz/m). KonumenTpamuss MokeT OBITh BbIpakeHa B pasMepHocTH (Mr N/m)
yMHOXeHHEM Ha ko3¢ dunment 0,226.

[Tpo6s1, conepxamue 6onee 1 mr NO3/i, ZOIDKHBI OBITH TIEpE]] aHATH30M pa30aBIICHBI.

He BBIOpachIBaiiTe MCIIOIL30BAHHBIN B aHAIM3E KaIMUW — OH MOXET OBITh PETeHEPHUPOBAH U
UCIOJIb30BaH BHOBb.

C moMoIIbI0 COOTBETCTBYIOIIETO 00OPYIOBaHMSI TaHHBIM METO/I MOXKET OBITh pean30BaH Kak
aBTOMaTH4eCKui. JleTalbHOE OMUCaHNEe aBTOMAaTUYECKON BEPCUU JAaHO B MyHKTE 4.3.2.

4.3.1.8 CcpLIKn

Morris, A.W. and Riley, J.P. (1963) The determination of nitrate in sea water. Anal. chem.
Acta, 29, 272-279.
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4.3.2 ABToMaTruyeckuii cnektpodoromerpuyeckuii meron I'pucca

4.3.2.1 Oo6aacTp NnpuMeHEeHUS

MGTOI[ INPpUMCHUM [JId OIPCACIICHUA COACPKAHHUA HUTPATOB B OCAAKaX B [OHUAIIa30HEC

kouteHTpanuit ot 0,03 mo 1,13 mr NOs-N /a1 (0,13-5,0 mr NOs/m). Meton MOXeT OBITh
pacmipocTpaHeH Ha ONpe/esieHne B PaCTBOpax aMMOHUN-UOHA (cM. yHKT 4.4.2 u puc. 4.3.1).

a) Sampler b)

Sample for determination
of NH ,* 2
"| H,O
" | Ar [] Glass wool
" | Reagent A

" | Reagent B Copper sulphate

treated cadmium

140
mm

0.040" | Sample for determination
of NO ;-
0.056"  Air

0.065" H,0
0.065" Buffer

’—»—’—@—I 0.081"  Reintroduction
0.056"  Air

\—@— 0.040"  Sulfanilamide (| Glass wool
. o o t@

N (I-naphtnyl ethylenediamine

O dihydrochloride
w

Photometer Recorder
520 nm

Puc. 4.3.1. (a) ABTOMaTHuYECKOE OIpeIeTIeHe HUTPATOB U aMMOHU-UOHA B
mpo0ax 0CaJiKoOB;

(0) BoccTanoBuTenbHas KOJIOHKA JUIsL ONPEETICHUSI HUTPATOB B
mpobax OCaJKoB.

1 — ABTOCcammiep; 11 — IToBTOpHOE BBEAEHUE;

2 — [Ipo6a na NHy ; 12 — Bosnyx;

3 — Bogxa; 13 — Cynbhanunamus;

4 — Bo3nyx; 14 - 1-nadTunamus;

5 — Pearent A; 15 — ®oromeTtp (anuHa BomHbI 520 HM);

6 — Pearenrt b; 16 — Camorucerr;

7 —IIpo6a na NOs'; 17 — TaMIIOH U3 CTEKIOBATEHI,

8 — Boznyx; 18 — Kagmuii, o6paboTanHbIi CyIb(paToM MeIm;
9 — Boga; 19 — TaMIIOH U3 CTEKJIOBATHI.

10 — Bydep;

4.3.2.2 IlpuHIHNBI
OCHOBHBIE IPUHITUIIBI T€ KE, YTO U I PyYHOTO MeToaa (cM. yHKT 4.3.1).
HuTtpatel BoccTaHaBIMBAIOTCS 10 HUTPUTOB C UCIHOJIH30BAaHUEM B Ka4€CTBE BOCCTAHOBUTEJS

KaaMusi, 00paboTaHHOTO CyJib(paToM Menu, B MPUCYTCTBUU XJIOpUAA aMMOHHA. HUTpUTHI u
cynbhaHuIaMug 00pa3yT IUa30-COCIUHEHHE, KOTOPOE, COSAUHSSACH ¢ 1-HadTUIaMHUHOM,



123

JlaeT KpacHbIM a3o-kpacuTenb. KoHIEHTpauus HUTPAaTOB B PACTBOPE ONPENEIIAETCS
CHEKTPO(POTOMETpUYECKH Ha AjuHe BOJHBI 520 HM. MeToJ ompenenseT cyMMy HUTPaTOB U
HUTPHUTOB.

4.3.2.3 OolopynoBanue

[lepucransTuueckuit Hacoc, 20-1 KaHATbHBIN.

ABTOCaMIUIEp C KIOBETaMU Ha 4 ML

doTomeTp A1 U3MEPEHMSI TTOTJIONIEeHUs Ha TiHe BOIHBI 520 HM (1 630 HM npu
OTpeieICHUH aMMOHUN-NOHA).

Camonucer.

Macnsnas 6anst ¢ TepmocratoM Ha 70°C.

['nbkue TpyOKH, COETUHUTENbHbBIE TPYOKH, TOJaBUTENb ITyJIbCAIMHA, OTCEKATENh
Iy3bIPbKOB, KOJIblIa IEPEMEIINBAHUS U BOCCTAHOBUTEbHAs KOJIOHKA (puc. 4.3.1).
ITunerku HA 50; 25; 20; 10; 5; 2,5 1 2 M.

AHaIUTHYECKUE BECHI.

DKcHKaTop.

4.3.2.4 XuUMHKATBI

Hc

HOHLByﬁTC IJid  aHaJIu3a PCaKTUBLBI TOJIBKO MapKu 4Ynaa. Boz[a, HUCIOJIb3yCMasa JJid

paz0aBlieHUsT ¥ OIOJACKUBAHUS, JOJKHA OBITH JIMOO JABOWHOM TEpPEroHKH, JHOO0
JIEMOHU3UPOBAHHOM U IIEPETHAHHOM.

Xnopun ammonust (NH4CI)

Ammuak (NH;)

Cynbharunamu

(1-madtn)-3THIICHIMAMUH TUTHAPOXJIOpH (Hanee 1-HadTHIAMUH)
Kanmmuii, 40-60 memr

Cynbdar meau (Cu SO45H,0)

Hurpat xanus (KNO;)

Consnast kucnora (HCI)

4.3.2.5 Pearenrtnl

PearenTsr IJIA ONIPEACTICHUSA HUTPATOB!:

(1)

2)

3)

Bydepnsriit pactBop:

PactBopure 100 r xiopuga ammonust B npuMepHo 700 mi1 Boabl B MEpHOH Koyibe Ha
1000 mu. Wcnonb3ys ammuak, aoeaute 3Hadenue pH mo 8,6 m moBemute oObeM 10
METKH.

PacTBoOp cynbhanunamuia:
PactBopurte 10 r cynepanunamunaa B 10% pacTBope CONSIHON KUCIOTHI B MEPHOH Kos10e
Ha 1000 mu1. JloBenuTe 06beM pacTBOPOM KHCIIOTHI JO METKH.

0,1% pactBop 1-HadTHIAMHHA:
PactBopute 1 r HadTHaMuHA B HEOOJBIIIOM KOJIMYECTBE BOJBI B MEPHOW KOJIOE Ha
1000 mu. [Tocnie mOTHOTO PaCTBOPEHUS TOBEAUTE 00bEM BOJOH 10 METKH.
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(4)

()

6)

Hutpar-BoccTaHaBIMBAIOIINNA PEAreHT:

[IpurotoBbre 2% pactBop cynbdara meau. Ilpomoiitre kagmuit 0,1 M consHo#
KHCIIOTOM U BO/IOM. B cBeXKe-MpOMBITHIN KaAMH 100aBbTe HEOONBIIIOE KOTUYECTBO 2%
pacTBopa cyibdaTa Meau U nepememmBaiite 1-2 muH. CiedTe pacTBOp U MPOMOUTE
BOCCTaHABIIMBAIONIMI peareHT BoJoi. [loBTopsiiiTe NpPOMBIBKY [0 Te€X IOp, IOKa
MPOMBIBOYHAST BOJa HE CTaHET OeclBEeTHOH. HamomHWTEe KOJIOHKY, KaK TOKa3aHO Ha
pucyske (1b). BoccraHOBUTENBHBINM peareHT He TOKEH KOHTAKTUPOBATh C BO3TyXOM.

BoccTanoButenbHBIN peareHT MOXKET ObITh PETEHEPUPOBAH CIEAYIOLUIUM 00pa30M:
Ynamute kaamuii U3 KOJIOHKH W mpomoiite 0,1 M comsHo# kmcmotoi. JloGaBbTe
HebobIIoe KonnyecTBo 2% pacTBopa cyibdaTa MEIU U MepeMenInBaiTe 10 Tex mop,
MIOKa HE UCYE3HET royly00e OKpalIuBaHUE PacTBOPA.

CrangapTHble pacTBOPHI (11 HUTPATOB U I aMMOHH-HOHA);

Crannapthsriii pactBop I, 500 mr NO;/m u 200 mr NH,/n:

[Ipocymmre HuTpaT Kanus cyib(ar amMmmoHus B TeyeHue yaca mpu 105°C, a 3arem
oxnaaute B TedeHue 20 muH B skcukatope. PactBopute 0,815 r (TouHO!) HHMTpaTa
kamust ¥ 0,735 r (Touno!) cynbdara ammonus B MepHO# kosbe Ha 1000 mut u noBenuTe
00bEM BOJIOM 1O METKH. XpaHUTE PaCTBOP B TEMHOTE B XOJIOAUIbHHUKE.

Crangaptasni pactop 11, 5,0 Mmr NOs/m u 2,0 mr NHy/n:
PactBopute 5 mut crangaptHOro pactBopa I (5) Bomoit mo S00 mur B MepHO# Kosbe.

4.3.2.6 Kaau0OpoBka u aHaIMTHYECKAs MPoUeAypPa

[TpuroroBbTe HAOOP KATMOPOBOYHBIX PACTBOPOB B COOTBETCTBUU C JaHHBIMU Tab. 4.3.1.

Tabn. 4.3.1. KanuOpoBo4HbIE pacTBOPHI ISt HUTPATOB U AMMOHHI-HOHA.

Ne pactBopa | mr NO3/a | mr NH4/a

1 5,0 2,0 CrangaptHblii pactop 11

2 2,5 1,0 Paszbasete 100 Mt craun. I mo 200 mut Bogoi
3 0,5 0,2 PazoasbTe 20 mi cranz. 11 go 200 Mi1 Bogoit
4 0,25 0,10 Paszbasere 10 mut crana. 11 no 200 Mt Bomoit
5 0,125 0,05 Pas6asbsre 5 Mt crauz. 11 go 200 mut Bogoit

6 0,0 0,0 Bonma

OTH pacTBOPBI MOTYT XPaHUTHCS B XOJIOAWIBHUKE HECKOIBKO JTHEH.

Bxirounte Hacoc M MPOBEPHTE CKOPOCTh IMOTOKA, BCE COEAMHEHHS, TPYOKH, OTCEKaTeln
Iy3bIPBKOB IIPU TEKYILEH yepe3 cucteMy Boje. Bruounte gpoTomerp n camomnucen (CKOpocTh
npotTspkkn  Oymarm 10 mm/mun). Ilomcoenunure TpyOKM K peareHTaM U IIPOBEPHTE
CTaOMIIBHOCTh 0A30BOM JTMHHUU.

W30eraiite NoOsBICHUS BO3yXa B KOJIOHKC C BOCCTAaHOBHUTCIIEM — IIPCKIAEC BCCTO, HE
IMOICOSINHSITE KOJIOHKY K HAaCOCY ITOKa BCSA CUCTEMa HC 3alIOJIHUTCA KUAKOCTBIO.

HanmonHuTte KIOBEeTHl aBTOcaMIiepa MNpobdaMu W CTaHIAPTHBIMU pacTBOpaMu. Bpews
npoxoxkaeHusi poObl 90 ¢, BpemMsi MPOMBIBKH CHUCTEMBI BOAOW Mexay mpodbamu — 105 c.
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Haunurte ¢ kanmuOpOBOYHBIX paCTBOPOB U MPOIMYyCKaiTe KanuOpoBouHble pacTBopsl Ne 1, 3, 5
u 6 yepe3 kaxasie 10 mpoo.

[Tocne 3aBepiieHUs aHAIM30B MPOMYCKaiTe uepe3 CUCTEMY BOIy A0 TeX MOp, MOKa He
BBIMOIOTCSI BCE peareHThl. BrIkmrounTe camomucen, (oTomeTp, aBTOCAMIUIED M HAcoc.

OcnabbTe TpyOKH B Hacoce, YTOObI OHU HE ObLIU MepeKaThl.

[Toctpoiite kanMOpoOBOUYHBIN TpaduK, OTKIAAbIBAs BETUYMHBI HOIOmEHUs Ha 520 HM [uis
Ka)X/IOTO CTaHIAPTHOTO PacTBOpa Kak (YHKIIMU KOHIIEHTPAIM HUTPATOB.

4.3.2.7 IlpexacrasieHue pe3yJbTATOB

C noMomipio KaMOPOBOYHOTO rpaduka, MOCTPOCHHOTO IS U3MEPEHHOW CEpUU CTaHIAPTOB
cpa3y mepei WM cpa3y Iociie M3MepeHus NpoObl, NepeBeAuTe MOKa3aHHUsA CaMOIHUCIa
(ToryonIeHue) U JAHHOW POOBI B KOHIIEHTpAnuio (Mr N/i).

4.3.2.8 Ilomexn

HuTpuTs!l ABISIIOTCSA TOMEXOW IPU ONPEIETICHUN HUTPATOB.

4.3.2.9 CcpLIKn

Henriksen, A. and Selmer-Olsen, A.R. (1970) Automatic methods for determining nitrite in
water and soil extracts. Analyst, 95, 514-518.

4.4 OnpenejieHne aMMOHHMA-HOHA B 0CAJKAX

HpI/I HaJIM4uHn H€06XO,E[I/IMOI‘O 060py,Z[0BaHI/I$l aMMOHHUK-NOH (KaK U JPpYyruc riiaBHbIC KaTI/IOHI:I) MOXET
OBITh OIpEACJICH B OCalKax METOAOM HOHHOM XpOMaTOFpa(i)I/II/I. HpI/I OTCYTCTBUU TaKOHU BO3MOXKHOCTH
IIPUMCHUM OIMCAHHBIA HUXKE aJ'IBTepHaTHBHBIfI MCTOI.

4.4.1 CunexkrpodoTromeTpryecKuii MeTO Ha HHIA0(EHO0Ie ToIydoM

44.1.1 OOaacTb NpUMEHEHUS

JlaHHBI METOJ TPUMEHHUM [UIsl ONpPEACNICHUS COACpXKAHUS aMMOHHI-MOHA B OcCaJkax B 00JiacTu
koHmeHTparnuii ot 0,04 mo 2 mr NHy/m.

4.4.1.2 IlpuHIHMNBI

B menounom pactBope (pH 10,4-11,5) amMmMOHUIT MOH pearupyer ¢ MOHOM THIIOXJIOPUTA, 00pa3ys
MoHOxJIopaMuH. Ilpm u30bITKE TUMOXJIOpUTAa B HPUCYTCTBUU (PEHONA M HUTPOIPYCCHUAA Kak
KaTalu3aTopa MOHOXJOpaMHH 00pa3yeT COeOUHEHHE C TOoidyO0OH OKpackod — HHAOQEHOIL.
KoHueHTpanys aMMOHUK-HOHA ONIpeeNsieTcs CIeKTPO(OTOMETPUYECKH Ha AITHMHE BOJIHBI 630 HM.
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4.4.1.3 Oo6opyaroBanue

e CnektpodoTomMeTp;

Onrtuueckas kioBera, 10 MM (ecid HCMONB3yeTCs HE OJHA ONTHYECKash KIOBETa, OHH

JOJDKHBI OBITH MPUBEIEHBI B (POTOMETPUUYECKOE COOTBETCTBUE);

Bonsnas 6anst ¢ repmocrarom, 50°C;

[Tpo6upku Ha 30 mu;

Mepnsie kon6s1 Ha 10, 500 1 1000 mut;

ITunerku 1A 1,0; 2,0; 4,0; 5,0; 10,0; 20,0; 25,0; 50,0 mit;
Mukponunerka Ha 250 MKJI.

4.4.1.4 XUMHKATHI

Hcnonp3yiiTe [UIs aHanmM3a pEaKTHBBI TOJBKO Mapku 4na. Bopa, wucnonb3yemas uist
pa30aBlIeHHs W OMNOJACKMBAHWA, JOJDKHA OBITh JHOO JBOWHOW TEpPEroHKH, JH0o
JICMOHN3UPOBAHHOW ¥ MIEPErHAaHHOM.

e ®cHon (C¢HsOH)

e Hurponpyccun natpus (Na,Fe(NO) (CN)s - 2H,0)

e ['uapokcun Hatpus (NaOH)

e PactBop rumoxmoputa Hatpus (NaOCl) 1 M (mpuroroBeTe pacTBOp, COACPIKAIIUN
npumepHo 3,5% axtuBHoro xjopa (35 r/x) B 0,1 M NaOH (manpumep, British Drug House
no. 23039)"

o Xnopun ammonust (NH4CI)

e Tuocynbdar Hatpust (Na,S,0;)

4.4.1.5 PearenTnl

(M

2)

€)

Pearent A:

PactBopute 3,5 r denona u 0,040 r HuTponpyccuaa Harpus B 100 M Boxbl. XpaHute
pacTBOp B XOJOAWIBHUKE B TEMHOTE. Eciiu mosiBisieTcst 3e1eHoBaTasi OKpacka, pacTBOp
CJIeyeT BBUIUThH U MPUTOTOBUTH CBEXKUU.

Pearenr b:

PactBopure 1,8 r ruApOOKHCH HATpUS B HEOOJIBIIOM KOJIMYECTBE BOJBI B MEPHOW KOJIOE
Ha 100 mut. Jlo6aBeTe 4,0 Mt 1 M pacTBOpa rUmoXJIOpUTa HATPUS M JOBEAUTE 00BEM
BOJOW 10 MeTKM. XpaHWTE pacTBOp B XOJOAWIbHHMKE B TeMmHOoTe. Eciam pactBop
XpPaHUTCSI B TEUYEHUE HEIENb, CJIEAYeT IPOBEPATh KOHILEHTPALHUIO THUTPOBAHUEM
pacTBOpOM TUOCYIb(aTa HATPUSI.

CrannapTHbiii pactBop ammoHuii-uoHa I, 100 mr NH4/m:

IIpocymnre xnopun ammoHnus B TeueHue daca npu 100°C. PactBopute 0,2965 r cyxoit
coimu B Bojxe B MepHou konbe Ha 1000 mim m moBeaute oO0beM g0 MeTKH. PactBop
cTaOujIeH B TeUeHHE 6 MECSIICB MPU XPAaHSCHUH B XOJOIUIHHUKE.

: ) Panee B CCCP B kauecTBe HCTOUHHMKA AKTHBHOTO XJIOPa HCTIOIb30BANACh «M3BECTh XJIOPHAsS MEUITMHCKAs)
(PykoBo/CTBO 110 KOHTpOJIIO 3arpsizHeHust armocdepst PJ1 52.04.186-89, I'ockomruapomer CCCP, 1991 r1.)
(npum. peoaxmopa pyccxkozo nepegooa)
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(4) Crangaptabiii pacTBOp amMmmoHuit-uoHa I, 4 mr NHy/m:
Ilepenecure nunerkoir 20,0 Mi CTaHZAPTHOTO pacTBOpa aMMOHMH-HOHA | B MepHYyO
kon0y Ha 500 Mi m goBenuTe 00BEM BOAOW O METKH. DTOT CTaHAAPTHBIA PacTBOP
aMMOHHI-UOHA U PACTBOPBI, IPUTOTOBJICHHBIE JJIsS MPOBEICHUS KaTUOPOBKH, JTOJKHBI
OBITh CBEKETIPUTOTOBIIEHHBIMH.

44.1.6 KaaubOpoBka
[TocTpoeHne kanuOpPOBOYHOTO TpaduKa:

(1) TIlepenecure B MepHbie konObl Ha 100 M mo 0,0; 1,0; 2,0; 5,0; 10,0; 25,0 u 50,0 mx
crangaptHoro pactopa II. JloBenure oObemMbl 10 MeTKH Bomoi. KoHIeHTpanuu 3tux
pactBopoB coctasst 0,00; 0,04; 0,08; 0,2; 0,4; 1,0 u 2,0 mr NH,/n. Ilepenecute mo 5,0
MJI KQKJIOTO U3 3TUX CTaHJAPTHBIX PACTBOPOB U MO 5 MJI BO/BI B MpoOUpKy Ha 30 miL.

(2) Hcmonp3yss MUKpONUIETKY, BHECUTEe B MpoOupky 250 MK peareHTa A M TIIATEIBHO
nepemMeniainTe. 3aTeM MHKPOIHUIIETKOW m00aBbTe 250 MK peareHTa b u TmiaTenbHO
nepemMenaiTe. 3akporTe MpoOMpPKY MpoOKoi M3 MHEepTHOro marepuana. [lomectute
poOUpKy B BOAsHYIO OaHIo Ha 2 vaca ripu S0°C.

(3) OxmaguTe pacTBOp A0 KOMHATHOW TEMIIEpaTypbl M TEPEHECUTE €ro B ONTHYECKYIO
kroBeTy (10 mm). M3meppTe noriomenne Ha JiauHe BOIHbI 630 HM.

(4) TIloctpoiite KanuOPOBOYHBIN rpaduK, OTKIAABIBAS BEIMUUHY MOTIOMICHUS IS KaXKI0TO
U3 CTaHJAPTHBIX PACTBOPOB KaK (DyHKIMIO KOHLIEHTPAlMM aMMOHUI-HOHA. [l Kax 10
cepuu 1pod cTpoiiTe CBOM KaauOpOBOUHBIN TpaduK.

(5) /[ns mpoBepkH HalmW4Ms aMMOHUH-MOHA B peareHTax HpOBOJUTE (OTOMETPHUYECKOE
cpaBaeHue OanKoBBIX TIPOO (0,00 Mr NHy/im) ¢ uncToii Booii. BenmmunHa morioneHust

He fgoyxHa npessimath 0,020.
4.4.1.77 AnanuTu4yeckas npoieaypa

[Tepenecure 5,0 ma mpoOsl u 5,0 M Boasl B mpodupky Ha 30 mut. IIpoBeaurte aHanmu3 B
coorBercTBUM noAnmyHkroM 4.4.1.6 (2) u (3). C momompio KamuOpoBouHOTO Trpaduka
nepeBeanTe 3HaueHHe (POTOMETPUUECKOro CUTHaia MpoObl B BEJIMYMHY KOHIEHTpAaLUU (MI
NHy/n). Ilpu ymuoxxeHnu Ha kodpduuueHt 0,778 KOHIEHTpALUs MOXET OBITh BhIpa)KEHA B
mr N/m. IIpoGw1, comepxkamme Oonmee 2 mr NHy/nm momksbel pazOaBistbes. [lpu Hammgwmm
HeoO0XonuMoro 0o0opynoBaHHA WHAOQEHONbHBIM METOJ MOXET HCHOJb30BAaThCA B
aBTOMATHUYECKOM PEKUME (CM. TyHKT 4.4.2).

4.4.1.8 TIlomexu

Non xene3a (III) moxeT co3aaBaTh MOMEXH MPH €ro KOHIEHTpammu Oosee 2 mr/ia. B mpobax
0CaJIKOB TaKasi KOHIICHTPAIIHsI BCTPEYaeTCsi KpaiHe PeKo.

Ecnu 3Hauenue pH npo6s1 Huxke 3, Hy’KHO JJOBECTH €€ 10 HEUTPaIbHOM peakiuu.

Ecnu npoba MyTHas, Kak 1mpo0a, Tak U OJIaHK JOJDKHBI ObITh TPOGUIBTPOBAHBI Yepe3 GUIbTP
«Oenas monocay.
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4.4.1.9 CcbLiKu

Koroleff, F. (1970) Direct determination of ammonia in natural waters as indophenol blue. In:
Information on Techniques and Methods for Seawater Analysis. Charlottenlund, Internat.
Counc. Exploration of the sea (Interlab. Rept. 3). pp. 19-22.

4.4.2 ABTOMAaTH4YeCKHMi CIIEKTPO(OTOMETPUYECKHH METOI HA
HHA0(pEeHoJIe Troy0oM

4.4.2.1 O6aacTp NnpuMeHEeHUS

JlaHHBII METOJ MPUMEHUM Ui ONpEACICHHS COACPKaHUS aMMOHHUI-MOHA B OCajKaxX B
obnactu koHueHTpanuit ot 0,05 mo 2 mr NH,/m.

4.4.2.2 IlpuHUOMIBI
ba3oBble NpUHIUIIBI TE K€ CaMble, YTO U JUIsl py4YHOT0 MeToAa (CM. MyHKT 4.4.1).

B menounom pactBope (pH 10,5-11,5) amMMoOHuIl MOH pearupyer ¢ MOHOM THIIOXJIOPHTA,
o0pazys MmoHoxysiopamuH. Ilpm uW30BITKE THUIOXJIOpPHTAa B TPUCYTCTBUU (EeHONIAa U
HUTPOIIPYCCHIa KaK KaTalu3aTopa MOHOXJOpPaMHUH 00pa3yeT COeIMHEHHE ¢ Toiy0oii
OKpackoit - UHIO0(DEHOJT. Konnentpanus aMMOHMI-MOHA onpeaensiercs
CHEKTPO(POTOMETPUYECKH Ha JTMHE BOJIHBI 630 HM.

4.4.2.3 OoOopynoBanue

[lepucransTueckuii Hacoc, 20-1 KaHAIbHBIH;

ABTOCaMILIEp C KIOBETaMU Ha 4 MJT;

JIBa doTtomeTpa 1 M3MEepEHUs MOTJIONICHUs Ha AnuHaX BoH 520 u 630 HM;

JIBa camomucIa;

Macnsnas 6aHs ¢ TepmoctatoMm, 70°C;

'mOkue TpyOKH, COEAUHMUTEIbHBIE TPYOKH, TOAABUTENN IyJbCallMii, OTCEKaTeIu
y3bIPHKOB, CMECUTEIBHBIC CITHUPAH, BOCCTAHOBUTEIbHAS KOJOHKa (puc. 4.4.1);

ITunetkn Ha 50; 25; 20; 10; 5; 2,5 1 2 mu;

o AHAIUTUYECKHUE BECHI;

e DKCHKaTOp.

4.4.2.4 XUMHKATBI

Hcnone3yiTe UId aHauu3a pEakTUBBI TOJBKO Mapku una. Bopa, ucmone3dyemas mis
pa30aBiIeHMs W ONOJACKUBAHMA, JOJDKHA ObITh JHMOO JBOWHOW MEperoHku, Jauoo
JIEMOHU3UPOBAHHOM U NIEPETHAHHOM.

Hurtpat xanus (KNO;)

®enon (CsHsOH)

Hutponpyccun natpus (Na,Fe(NO) (CN)s - 2H,0)
I'uppoxcun Hatpust (NaOH)
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PactBop rumoxnopura Hatpust (NaOCl) 1 M: (mpurotoBsTe pacTBOp, COACPKAIIMNA TPUMEPHO
3,5% aktuBHoro xjyopa (35 r/m1) B 0,1 M NaOH (nanpumep, British Drug House no.

23039)

Cynndar ammonus (NHy), SOy4)
Tuocynbdat HaTpus (Na,S,03)

0.035"| Sample for determination
of NH,* 2 4
0.035" | H,0 e

Photometer Recorder
520 nm

Sampler b)

©,

———0.035" | Air ] Glass wool
4@—0.025" Reagent A
O 0.025" | Reagent B Copper sulphate

treated cadmium

140
mm

Sample for determination
of NO -

Air

H,O

Buffer

Reintroduction

Air
(—] Glass wool

Sulfanilamide
N (I-naphtnyl ethylenediamine ﬁ_'
dihydrochloride

Puc. 4.4.1. (a) ABTOMaTH4ECKOE OIPEACIICHNE HUTPATOB 1 aMMOHHUI-UOHA B
mpobax 0caIKoB;

(6) BoccranoBuTENbHAS KOJIOHKA TSI OTIPEICIICHHS] HUTPATOB B
pobax ocasKoB.

1 — ABTocamiuiep;
2 —IIpoba Ha NH,";
3 — Boga;

4 — Bo3nyx;

5 — Pearent A;

6 — Pearenrt b;

7 —Ilpo6a Ha NOs’;
8 — Boznyx;

9 — Bona;

10 — Bydep;

11 — [ToBTOpPHOE BBEACHUE;

12 — Bozayx;

13 — Cynbdanunamus;

14 - 1-nadTunamus;

15 — ®orometp (mmuHa BosHBI 520 HM);

16 — Camomnucerr;

17 — TaMIIOH U3 CTEKJIOBATHI;

18 — Kanmuii, 06paGoTaHHbIif cynbdaTom Meau;
19 — TamMnIOH U3 CTEKIOBATHI.
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4.4.2.5

Pearenrnl

PearenTs! niis onpeneneHrns aMMOHUK-HOHA:

(1)

2)

3)

(4)

PactBopure 3,5 T ¢enona u 0,040 r aurponpyccuna Hatpus B 100 Ma Bogpl. XpaHuTe
pacTBOp B XOJIOAMIbHHUKE B TeMHOTE. Eciiu mosiBiisieTcs 3eJ1eHoBaTas OKpacka, pacTBOp
CJIEy€eT BbUIUTh U IPUTOTOBUTH CBEXKUH.

PactBopurte 1,8 T ruspookucu HaTpusi B HEOOJIBLIOM KOJIMYECTBE BOABI B MEPHOU KOsI0€
Ha 100 mu. [o6aBbre 4,0 M 1 M pacTBOpa rMNOXJIOPHUTA HATPHUS U JOBEIUTE 00BEM
BOJOW 10 METKM. XpaHWTE pacTBOp B XOJOAWIBHMKE B TeMmHOTe. Eciam pactBop
XpaHUTCS B TEYEHHE HENEb, CIENYyeT IPOBEPATh KOHLEHTPALUIO TUTPOBAaHUEM
pacTBOPOM THUOCYJIb(aTa HATPHUS.

[epen ucronp3oBanneM pazbaBbTe peareHT (1) u pearent (2) Bomoit 1:4. DT pacTBOpHI
HE00XO0/IUMO FOTOBUTH €KEAHEBHO.

Cmanoapmmuusie pacmeopul (0711 HUMPAMOE U AMMOHUI-UOHA):

Crannaprtasiid pactBop I, 500 mr NOs/m u 200 mr NH,/n:

[Ipocymure HUTpAT Kanusa U cyidbdar ammoHus B TedeHue daca npu 105°C u 3atem
oxynanute B TeueHue 20 MuH B skcukarope. PactBopure Touno 0,815 r HuTparta kanus u
touHo 0,735 r cynbdara ammoHus B Bojae B MepHoM kosbe Ha 1000 mu. JloBeaute
00BEM BOJION 10 METKH. XPaHUTE PACTBOP OXJIAXKICHHBIM B TEMHOTE.

Crannapthsriii pactsop 11, 5,0 mr NOs/m u 2,0 mr NHy/m:
Paz6aBbTe 5 M1 cranmaptHoro pactsopa I (3) Bogoii B MmepHO# Kon6e Ha 500 mit.

4.4.2.6 Kanu0OpoBka n aHaJuTHYeCKas Mpoueaypa
[IpuroroBbTe HAOOP KAITMOPOBOYHBIX PACTBOPOB B COOTBETCTBHH C JJAHHBIMU Ta0II. 4.4.1.

Tab6um. 4.4.1. KanmuOGpoBouHBIE pacTBOPHI JIJIs1 aMMOHUN-UOHA U HUTPATOB

Ne Mr Mr

pacTBOpa NO3/a NH4/n

1 5,0 2,0 CranpgaptHslii pactsop 11

2 2,5 1,0 Paz6asbere 100 M1 crana. pactBopa Il Bomo#t o 200 M
3 0,5 0,2 Pas6aBete 20 Mt crang. pactBopa Il Bomoit 1o 200 mu
4 0,25 0,10 PasbaBbte 10 M1 crang. pactBopa Il Bomoit 1o 200 mn
5 0,125 0,05 Paz6asbTe 5 mut ctang. pactBopa Il Bogoit 1o 200 mu

6 0,0 0,0 Boga

Ot PaCcTBOPLELI MOT'YT XPAaHUTHCA B XOJIOAUJIIBHUKE B TCUCHUEC HCCKOJIBKHUX )Z[Heﬁ.

Bxirounte Hacoc M TMPOBEPHTE CKOPOCTHh IMOTOKA, BCE COEAWHEHHs, TPYOKH, OTCEKaTeNln
My3bIPHKOB MIPU TEKYIIEH uepe3 cuctemy Boje. Bxitounre poromerp u camonucer] (CKOpOCTh
nporTspkkn  Oymarn 10 mm/mun). I[lomcoemunure TpyOKM K peareHTaM U IIPOBEPHTE
cTabUIBFHOCTH 6a30BOM TUHUH.

H30eraiite mosBICHUS BO3JlyXa B KOJIOHK€ C BOCCTAHOBHUTCJIEM — IPCKAC BCCro, HC
IMOICOCIMHSITE KOJIOHKY K HAaCOCY ITOKa BCA CUCTEMa HC 3allOJIHUTCA KUIAKOCTBIO.
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HanmonHuTte KIoBeThl aBTOcamIiepa MNpoOaMu W CTaHIAPTHBIMU pacTBOpaMu. Bpems
npoxoxaeHus npoosl 90 ¢, BpeMsi MPOMBIBKM CHCTEMbI BOJION Mexay mpodamu — 105 c.
Haunute ¢ kanuOpOBOUHBIX PACTBOPOB U MPOIMyCKaiiTe KaauOpoBouHble pacTBOpbl Ne 1, 3, 5
u 6 yepe3 kaxple 10 mpoo.

[Tocne 3aBepiieHHs aHAJIM30B MPOIyCKaiTe uepe3 CUCTEMY BOJIy A0 TeX IOp, MOKa He
BBIMOIOTCSI BC€ peareHThl. BblkimtounTe camomnucen, (oTomeTp, aBTOCaMIUIEp M Hacoc.
OcnabbTe TpyOKH B Hacoce, YTOOBI OHU HE OBLIN IepEXKATHI.

[TocTpoiite kKanMOpPOBOUYHBIN TpaduK, OTKIAABIBAS BEIUYMHBI MOTIIOMEHUS Ha 630 HM i
KaX/I0T0 CTaHAapPTHOTO pacTBOpa Kak (PyHKIMU KOHLIEHTpAluil aMMOHUI-HOHA.

4.4.2.7 IlpexacrasiieHue pe3yJIbTATOB

C momo1IpIo KamuOpoBOYHOTO Tpaduka, MOTyYeHHOT0 Tepe] JaHHOM MpoOoit uiu mnocie Hee,
nepeBeuTe 3HaueHue (HPOTOMETPUUECKOTO CHTHaja MpOObl B BEIIMYMHY KOHIEHTPAIUH (MT
N/m).

4.4.2.8 Ilomexu

Non xene3a (III) moxeT co3gaBaTh MOMEXH MPH €ro KOHIEHTpauuu 6onee 2 mr/a. B mpobax
OCAJIKOB TakKasi KOHLIEHTPALUsl BCTPEYAETCS KpailHE PEAKO.

4.4.2.9 CcblIKH

Harwood, J.E. and Huysen, D.J. (1970) Automated analysis of ammonia in water. Water Res.,
4, 695-704.

4.5 OmnpexaesieHne XJOPUIOB B 0CATKAX

[Ipy  oTcyTcTBHM  HMOHHOrO  Xpomarorpada  XJIOpUABI ~ MOXHO  ONpEaeNsTh
CHEKTPO(POTOMETPUIECCKH OTIMCAHHBIM HIKE METOJIOM.

4.5.1 ChnexkrpodoToMeTprYeCKHd METOI HA PTYTh-THOLIMAHATE KeJie3a
4.5.1.1 Oo6aacTe npuMeHeHUs

JlaHHBII METOI MOXKET OBITH HCIIONB30BaH JUIS MPSIMOTO OIPEACTICHUS COACpPKaHMUs MOHOB
xJiopa B mpobax ocaakos B oomactu 0,05 — 5 mr/m.

4.5.1.2 IlpuHuunbI
B HeaucconuupyeMoM THOLMAaHATE PTYTH HOH XJIOpAa 3aMellaeT HOH THOIMAaHATA.

BricBOOOXKIEHHBIN MOH THOIIMAHATa pearrupyeT ¢ MOHOM Keje3a, o0paszys TeMHO-KpacHbBIN
JKEJIE30-TUOLIMAHATHRIM KOMILIEKC.

2 CI + Hg(SCN), —> HgCl, + 2SCN’
SCN™ + Fe** — Fe(SCN)**
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[Tornomenue nzmMepsiercs Ha JuiMHE BOJHBI 460 HM.

4.5.1.3 Oo6opynoBanue

¢ CrnekrpodoTomeTp ¢ onTHIECKOi KoBeToi 50 MM
¢ [Iunerku

¢ MepHbie KOJOBI

¢ Kouowr Dpnenmeiiepa

4.5.1.4 XUMHKATBI

Ucnonp3yiiTe myisi aHanW3a peakTUBBI TOJbBKO Mapku yzaa. Bopa, wucnosb3dyemas s
pa30aBiIeHMs W ONOJACKMBAHWA, JOJDKHA ObITh JHOO JBOWHOW NEpPEeroHKu, Jubo
JIEMOHU3UPOBAHHON U TIEPETrHAHHOM.

¢ Xnopnas kuciota, (HC1O,) 72%
¢ Tuommanar prytu (II), (Hg(SCN),)
¢ Hurpart xenesa (III) nonaruapat, (Fe(NOs); - 9H,0)

¢ Xnopuctelit Hatpuii, (NaCl)
¢ DOranodn, (C,HsOH)

4.5.1.5 Pearenrtni

(1) Xmnopnas kuciora, 1:1
Cwmemaiite 1 o0beM 72% XJTOpHON KUCTOTHI ¢ | 00HEMOM BOJIBI.

(2) PactBop TMoumanara pryTH (II), HachIIIEHHBII:
B36onraiire 1 r Hg(SCN), ¢ 1000 1 stanona. Yepe3 24 yaca oTQUIbTpyiTe pacTBoOp.
o o *
PacTBOp MOXKET XpaHUTHCS B CTEKIISTHHOW OYTBIJIKE TP KOMHATHOM TeMIepaType.

(3) PactBop Hutpara xenesa (11I), 6%:
PactBopute 6 T Fe(NO3); - 9H,O B 100 mur 1:1 xmopHoi#t kucimotsl. Yepe3 24 yaca
OT(UIBTPYHTE PacTBOP.

(4) Crangaptabiid pacTBOp xsopuaos I, 1000 mr/m:
PactBopure 412,5 mr NaCl, Beicymennoro npu 140-200°C, B Boje B MepHOI1 koyibe Ha
250 M1 1 noBeguTe 00BEM 10 METKH.

(5) Crannapthslit pactBop xsopuaos I, 10 mr/m:
Paz6aseTe 10,0 Mt crangapTHOTO pactBopa xjopuoB I 1o 100 M Bomoii.

*
PactBop smoBut! [IprMuTe COOTBETCTBYIOMINE MEPBI IPEAOCTOPOKHOCTH (MpUM. ped. pyCcCcKo2o nepesooaq).
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4.5.1.6 Kaaubpoka
[TocTpoeHue KaTMOPOBOYHOTO TpaduKa:

(1) Ilepenecure mo 2,5; 5,0; 7,5; 10; 15; 20 u 25 M cranmapTHoro pactsopa xjopuaos Il B
MepHBbIe K0I0bI Ha 50 MIT U 1oBeIUTEe 00BEM BOJIOM 10 METKH. DTH PACTBOPHI COAEPKAT
0,5;1,0; 1,5; 2,0; 3,0; 4,0 u 5,0 mr Cl/m.

(2) Ilepenecute 1o 25 Mi KaTMOPOBOYHBIX PacTBOPOB B KosIObI DpiieHMeliepa Ha 100 mi. B
Kaxayro Kojily no0aBbTe MUIETKAaMH 1o 5 Mil pactBopa Tronuanata pryta (II) u mo 2
M pactBopa Hutpatra xeneza (III). TmarenbHo mnepemermBaiiTe MeXIy M TOCIE
nobasnennii. Yepes 20 MuH H3MeEphTE MOIJIONIEHUE B ONTHYECKOW KroBeTe 50 MM Ha
JUIMHE BOJIHBI 460 MM.

B kadecTBe CpaBHHUTEIBHOTO pacTBOpa WCIOJIB3YHTe 25 M BOJBI, TIIATEIBHO
CMEIIaHHOM ¢ 5 My peareHTa (2) u ¢ 2 ma pearenta (3).

Otnoxute Ha rpaduKe MoKa3aHus nMpruodopa Kak (PyHKIIUIO KOHIIEHTPAIIUI 1 IPOBEIUTE
KaJMOpPOBOUHYIO KPUBYIO.

4.5.1.7 AmnanuTH4YecKas nmpoieaypa

[Tepenecure 25 mu mpoObl ocagkoB B KoiOy Opnenmeiiepa Ha 100 mi. Beimonmnute
poueaypsl B COOTBETCTBMM ¢ mnoAmyHkToM 4.5.1.6 (2). Ilo kanmubpoBouHOMY rpaduky
paccumTaiiTe coiepkaHue XJIOPUI0B B Ipooe.

4.5.1.8 Ilomexu

Nonwr 6poma u #oma OyayT naBaTh TO YK€ IMOTJIOIICHHWE, YTO W SKBHBAJICHTHOE KOJHUYECTBO
XJIOPUOB.

4.5.1.9 CchlIKH

Iwasaki, I., Utsumi, S., and Ozawa, T. (1952) New colorimetric determination of chloride
using mercuric thiocyanate and ferric ion. Bull. Chem. Soc. Japan, 25, 226.

Zall, M., Fisher, D., and Gamer, Q. (1956) Photometric determination of chlorides in water.
Anal. Chem., 28, 1665-1668.

4.6 Onpez[e.ﬂeHne HaTpusi, KaJIusd, Marnmsi, KaJiblius B OCaJIKax

Jns w3MepeHud HATpHsl, Kaius, MAarHAS W KaJblMs MOXET HCIOJb30BaThCsS aTOMHO-
CIEKTPOMETPUUEKCUN METOA WM HOHHasg Xxpomarorpadwus. [IpumeHnMbl MoAMQUKAIIUU
aTOMHO-CIIEKTPOMETPUYEKCOTO METO/a: TulaMeHHasi aToMHasi abcopOuus (AAS), maMmeHHast
atoMHas smuccus (AES), mnasmennast atomuas smuccus (ICP-AES) unu nna3menHas Macc-
crekrpomerpusi (ICP-MS). B nannom PykoBojacTBe MpeACTaBICHBI TOJIBKO IJIAMEHHBIE
MeToIbl. [[7s ykazaHHBIX KaTHOHOB MOHHAsI XpoMaTorpadusi He UMEET 0COOBIX MPEUMYIIECTB
B YaCTH YYBCTBUTECJIBHOCTH, BOCIHPOU3BOAUMOCTH M TOYHOCTH B CPaBHEHHUH CO
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CIHHCKTPOMETPUUCCKHUMHU MCTOAAMMU. MOXHO Wb OTMCTHUTDB, YTO IMPU NPUMCHCHUU AAS unn
AES HeBO3MOKHO OIHOBPEMCHHOC OIIPCACIICHUC BCCX YKA3aHHBIX HOHOB.

4.6.1 Omnpenenenrie METOOM IUIAMEHHOW aTOMHOM CIIEKTPOCKOINHI
(AAS unmu AES)

4.6.1.1 Oo0aacTp NnpUMeEHEHHUS

Kax mpaBuiio, MeTo MCIONB3yETCs ISl OMpEAeNiCeHUs B OCaJKaX HAaTpus, Kajusi, MarHus U
Kanpiust B oOmactu koHueHtpauuid ot 0,01 mo 2 wmr/m. OpHako, pa3max AWamna3oHa B
OTIPE/ICIICHHOM CTENIEHU 3aBUCUT OT KOHKPETHON MapKu mpuoopa.

4.6.1.2 IlpuHIUNBI

B miaMeHu «BO3AyX-alleTUJIEH» HOHBI, COJIEP’KABIIUECS B pPacTBOpPE MPOOBI, CTaHOBSITCS
HelTpanbHbIMU aToMaMu. CBET OT JaMIlbl ¢ TOJBIM KaToA0M (MM JIaMIIbl 0€33JeKTPOIHOTO
paspsana - EDL) mpoxoaut ckBo3b miams. [Ipu ucnonbp3oBannu AAS morjoiieHue cBeTa
aToMaMHM B IUTaMEHH, BEJIMYMHA KOTOPOIo MPONOPIMOHAIbHA KOHLIEHTPALMK HOHOB B ITpobe,
U3MEpPSETCS] MOHOXPOMATUYECKUM JIETEKTOPOM Ha ONpPEIETICHHOMN IJIMHE BOJHBL. B ciydae ¢
AES cBet smutupyercs Bo30y>KACHHBIMU aTOMaMH B IUIAMEHU. BOJBIIMHCTBO MMEIOIIUXCS
Ha pbIHKE NpUOOpPOB MOryT paboraTh B 00oux BapuaHTax. HaTpuil mpennoututenbHee
U3MEpPSATh B SMUCCHOHHOM BapHaHTE.

4.6.1.3 Ilomexu

B aromH0-a0COpOIIMOHHOM CIEKTPOMETPUU MOTYT MMETh MECTO KaK MOHH3alMOHHBIC, TaK U
XMMHUYECKHE TOMEXH. DJTH IOMEXHU BBI3BIBAIOTCS HAIMYMEM B MpoOe APYyrux HOHOB H
NPUBOJAT K CHIDKCHUIO YMCIIa HEHTPATbHBIX aTOMOB B IIaMeHH. MOHM3anMOHHBIX MOMeEX
MOYKHO M30€KaTh MMyTeM J100aBJICHUS B IPOObI MM KAIMOPOBOYHBIE PACTBOPHI OTHOCUTEIHHO
OOJBIIOTO KOJIWYECTBA JISTKO HOHMU3UpPYyeMoro 3ieMenTa. [Ipu onpeneneHnn HaTpus ¥ Kayus
nobGapinsiercst 1e3uil. [t ycTpaHeHHs XMMHUYECKHUX TOMeX (Hampumep, OT allOMUHHS U
dbocdaroB) B mpoObI WM KATUOPOBOYHBIE PACTBOPBI MOXKET J00ABISATHCS JIAHTAH.

4.6.1.4 Oo6GopyaoBanue

ATOMHO-a0CcOpOIMOHHBIN CIEKTpOGOoTOMETp ¢ MUGPPOBOM WHIUKAIMEH BHIXOAHOTO CHTHAA,
CaMOIUCell WIN NePCOHANBHBIA KOMMbIOTep. JlMana3oH JUIMH BOJIH JTo/bKeH ObITh oT 200 1o
800 =m. IlpeamodrurenbHO, YTOOBI CIEKTPO(OTOMETP MOr paboTaTh B 3IMHUCCHOHHOM
BapHaHTe.

EDL unu namna c¢ nonsim karogom st Na, K, Mg u Ca. [IpeanoututenbHO HUCHOIB30BaTh
JlaMIibl Ha OJIMH 3JIEMEHT, HO JAOMYCTUMBI U MHOT'03JIEMEHTHBIE JlaMrbl. CBETOOTAAYA JaMIl
EDL Bbiie, yem namn ¢ nosibiM katogoM. OHHM MpeanodTUTeNbHEe sl U3MEPEHUN Kalnus U
HaTpus. B ASMHUCCMOHHOM BapHUaHTE JIaMIIbl HE HYKHBI.

[TureTkn 1 pa3IMIHBIX 00HEMOB MEPHBIE KOJIOBI.
4.6.1.5 XwuMukartsbl

e JlemoHu3npoBaHHas BOJA
o CostHas KucioTa, yna, 37%
o Xmopun nesus (CsCl), una nim cenuaibHO U3TOTOBICHHBIN It AAS pacTBOp 1e3ust
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e Oxkcupn nantana (LayO;), 99.99% wunu cnenuanbHO M3TOTOBIEHHBIM anss AAS pacTtBop
JIaHTaHa

Xnopun varpus (NaCl), ana

Xnopun kanus (KCl), una

Oxkcua maraus (MgO), una

Kap6onat xansius (CaCO;), una

bamioHbl €cO CXaTbIM BO3AYyXOM M AUETWICHOM C PEAYLHMPYIOUIMMHU KianaHamu. Bo3gyx
MO>KHO TO[aBaTh OT KOMIIPEccopa NMPH HATMYUHU OJI0Ka OYHCTKH.

4.6.1.6 Pearenrtnl
Pacmeop yesus u naumana, 100 me Cs/n + 50 me La/n

Buecute B MepHyto kon0y Ha 100 ma 5,865 r La,05 u 12,67 r CsCl. [lo6aBsTe nmpumepHo 50
w1 Boabl 1 25 mi HCl, pactBopuTe 1 foBeanTe 00b€M BOJION A0 METKH.

HMmeeTcst BOBMOKHOCTD HpI/IO6pCCTI/I pacTBOPLI, CIICHHUAJIBHO IMMPUT'OTOBJICHHBIC IJIS AAS.

OdeHb Ba)xHO, YTOOBI HCIONB3YEMbIN 1E€3UI-TaHTAHOBBIA PACTBOP COAEpkall OYCHb MAayo
HATpHs, KaJIHsl, MAarHUS U KaJbIUs, TIOCKOJIBKY K U3MepsieMoi mpobe J00aBisieTcs JOBOJIBHO
3HAYUTEIBHOE KOJIMYECTBO TAHHOTO PacTBOpa.

4.6.1.7 KanuOpoBouHble 1 0a30Bble PACTBOPHI

Na, 1000 me/n:

B mepnyro kondy wa 1000 mur BHecute 2,542 1 NaCl, BBICYIIEHHOTO Tepe]l B3BEIIMBAHUEM
npu 140°C B Teuenue yaca, go6aseTe 50 mi Boasl u 1 M HCl u B36onTaiite 10 MOIHOTO
pactBopeHus. JloBeaure o0beM BOJON A0 METKH. XpaHUTE PAacTBOP B MOJUITHICHOBOU
OyThLIKE.

K, 1000 me/n:

B mepnyro kon0y ra 1000 mu BHecute 1,907 r KCl, BbIcymIeHHOTO TIepe/] B3BEIIMBAaHUEM TTPH
110°C B Teuenme yaca. Jlo6aBrre 50 Mi Boawl, 1 mi HCl m B30anTeIBaiTe 10 IOJHOTO
pactBopeHus. JloBeaure o0beM BOJON A0 METKH. XpaHUTE PAacTBOP B MOJUITHICHOBOU
OyThLIKE.

Mg, 1000 me/n:

B mepryto xondy Ha 1000 M BHecute 1,658 1 MgO. lo6assTe 10 M HCI u B30anteiBaiiTe
JI0 TIOJIHOTO pacTtBopeHus. JloBenute oO0ObeM BOAOH 10 METKH. XpaHHWTE pacTBOp B
MOJIUATHIICHOBOU OYTBHUIKE.

Ca, 1000 me/n:

B Mepnyto xonOy rHa 1000 mn BHecute 2,497 r CaCO;, BBICYIIICHHOTO TEepe]] B3BEIIMBAHUEM
npu 180°C B teuenue uvaca. JloGaBbTe 50 M1 BOABI M MOCTENIEHHO PAacTBOPUTE, NOOABIISS
MuHuManbHoe konmdectBo HCI. [loBeauTe 0o0BeM BOAOM 10 METKH. XpaHUTE pPacTBOP B
MOJIUATUIICHOBOM OYTHUIKE.

Pabouue cmanoapmusie pacmsopwr Na, K, Mg u Ca no 10 me/n:
B mepnyto xkon0y Ha 1000 mut BHecuTe nunetkoi mo 10,0 Mt kaxa0ro u3 6a30BBIX paCTBOPOB
Na, K, Mg u Ca (1000 wmr/m). Pa3zbaBbre 10 MeTKM BOJOH. XpaHUTE pacTBOp B



136

MOJIMATUIICHOBOK OyThUTKe. J[aHHBIN pacTBOp JOIKEH OBITH CBEXKETPUTOTOBICHHBIM TEpesT
KaX/IbIM H3TOTOBJIEHMEM HOBBIX KaTMOPOBOYHBIX PACTBOPOB.

Kanubposounvie pacmeoper Na, K, Mg u Ca:

B kaxayro u3 BocekMu MepHBIX K00 Ha 100 M1 BHecute numnerkoii o 1, 2, 5, 10, 15, 20, 40, u
50 ma paGouux craHgapTHbIX pacTtBopoB (10 mr/m). o6assre mo 1 mu Cs-La-pactBopa u
noBeauTe 00beM BoAOM 10 MeTkH. KoHlleHTparuu nanHbeix pactBopoB coctasar 0,1; 0,2; 0,5;
1,0; 1,5; 2,0; 4,0 u 5,0 Mr/m, cooTBeTcTBEHHO. B KauecTBe OIaHKOBOI MPOOBI UCHIOIB3YETCS
pactBop ¢ 1 mur Cs-La-pactBopa, pazdasiienrnoro 1o 100 mor.

KanmuOpoBouHble pacTBOPBI W OJIaHKOBask MPoOa JTOJDKHBI OBITH CBEKCTPUTOTOBJICHHBIMHU B
JICHb aHAJIM3a U COJEP>KATHCS B TIOJUITUIICHOBBIX OyTHUIKAX.

4.6.1.8 Kaau6poBka npudopa

[Tocne nmporpesa npuOopa yCTaHOBUTE JJIMHY BOJIHBI AJISl JAHHOTO 3JIEMEHTA B COOTBETCTBUU
¢ maHHBIMH Tabn. 4.6.1. B cooTBeTCTBMM ¢ WHCTPYKIHMEH MO SKCIUTyaTalud mHpudopa
YCTAaHOBUTE INUPHUHY LIEJIM M COOTHOLIEHHE BO3[yXa C AaLETUICHOM. 3aXTUTe IUIaMsl.
VYcTaHoBUTE 3HAUYEHNE BBIXOJHOIO CUTHAIA HAa HOJIb IIPU BIPHICKUBAHUU B IJIaMsl OJaHKOBOM
npoOsl. [Ipoananusupyiite kaauOpOBOUHBIE PACTBOPHl U CHUMUTE MOKA3aHUS MOIJIOLICHUS
(ummm smuccun). [octpoiiTe KannOpPOBOUHBIN TpaduK.

[TepekaymOpoBKa mprOOpa JODKHA MPOBOIUTECS depe3 kaxkapie 20-30 mpo6. [Tocie kaxmoi
KaJTMOPOBKHU JOJDKHO POBOJUTHCS U3MEPEHUE KOHTPOJILHOTO PacTBOpA.

Tab6xa. 4.6.1. JInuHBI BOJIH U1 OTACIBHBIX 3JIEMEHTOB.

JJIeMeHT Harpuii Kannii Maruwnii Kaabumii
JlnmvHa BOJIHBI, HM 589,6 766,5 285,5 4227

4.6.1.9 AnajauTH4YecKasi mpoieaypa
Buecure 10 mu mpo6s1 B npobupky. Jlo6aBsTe Mukponunerkoir 100 mxn Cs-La-pacTBopa u
THaTeNbHO mepemMemaite. [Ipoananmu3upyiite nmpody W CHUMHTE TMOKA3aHUS TOTJIOMIECHUS

(umm smuccun). C NOMOILBIO KaTMOPOBOYHOIO Tpaduka ONpeAeaInuTe KOHIIEHTPAIUIO B Ipooe.

[TpuMeuanue: npoynTaliTe U HEYKJIOHHO CIIEYHTE MHCTPYKIMH [0 SKCIUTyaTalluy npuoopa.
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4.7 Onmnpenenenue pH ocagkos

4.7.1 IloreHHHOMETPUYECKHH METO/
4.7.1.1 IlpuHUOMOBI

Meron OCHOBaH Ha OIPEACICHHUM Pa3HULBl IOTCHIMAIOB MEXIY DJIEKTPOJHON Iapow,
COCTOSIIIEH W3 CTEKJISIHHOTO 3JIEKTPOJa, YyBCTBUTEIBHOTO K pPa3HHIIE aKTMBHOCTH HOHOB
BOJOpPOJa B M3MEPSIEMOM pacTBOPE U BO BHYTPEHHEM pacTBOpPE, U CPaBHUTEIBHOTO
AIIEKTPO/Ia, KOTOPBIM MpearnoiiaraeT HaJINYUE MOCTOSHHOTO MOTEHILMaa, He 3aBHCSILIEro OT
cocraBa wu3MepseMoil mpoObl. M3mepsemass pasHHIIAa IIOTEHIHMAJIOB CpPaBHUBAETCA C
MOTEHITUATIOM, TIOJTYYCHHBIM TIPH MOTPYKEHUU 000HX JIEKTPOJOB B MpoOy win B OydepHbIit
pacTBOp € H3BECTHBIM 3HaueHueM pH wiM 3HaueHHMEM KOHLEHTpPAllMd HMOHOB BOJAOPOAA.
Bemuuuna pH HaxomauTcs o ¢popmyie:

pH(npo6a) = pH(cpasunrenshii) T (E(npo6a) — E(cpasaurensupit) F / RTInlO,

rae E — nsnexkrtpomgneie moreHuuanbl, R — yHuUBepcalibHas raszoBas nocrosiHHas, T —
abcomoTHas remneparypa u F — nocrosiunas ®apanest.

JlanHass BenMMuYMHA SBISIETCS OMEPAaTHMBHO wW3MepsieMbiM 3HaueHnem pH. Bydepsr ¢
U3BECTHBIMM 3HaueHUsiMM pH 3amarorcs HarmpoHanbHBIM HMHCTUTYTOM CTaHAAPTOB U
texnosioruii CIIIA (NIST). [lepBuuHbIM cTaHZApPTOM W HauOOJIEE MIMPOKO HCTIOIB3YEMbIM
Oydpepom s kanubpoBku pH-merpa sBnserca 0,05 M pactBop ruapodTanara Kaius,
KoTopblii umeer BenmunHy pH = 4,00 npu 20°C ¥ akTUBHOCTH MOHOB Bojopozxa 104 M.
JlaHHas BenMYMHA AKTUBHOCTH HOHOB BOJOpPOJIa OCHOBaHa Ha TEOPETUYECKUX pacueTax
(mpaBuio belitca-I'yrenreiima).

B mpo6ax 0caakoB MOHHas CHJa OOBIMHO JIEKUT B obmactu 1073 - 107, CnemosarensHo,
KOA(p(UIIMEHT aKTUBHOCTU OJHOBAJICHTHBIX KAaTHOHOB, TaKUX KaK HMOH BOJOPOAA, MOXET
BapbupoBaTh B auamnazoHe 0,95-0,99. 3to coorBercTByeT pasuuiie menee 0,02 equnuis pH
mexxay pH u -log(HY). Topasmo 6osiee KpUTHUYHBIM SIBJSIETCS TIPEIIONIOKEHHE O TOCTOSHCTBE
MOTEHITMAIA CPAaBHUTEIBHOTO 3JIEKTPOA MPU MEPEX0/Ie OT JOCTATOYHO KOHIICHTPUPOBAHHOTO
pactBopa TuapodTanmata Kanusg K HCKIIOYUTENHHO pa30aBIeHHBIM MpoOaM OCaIKoOB. JTa
mpoOJjeMa BO3HUKAET M3-3a HEM30€KHOTO BO3HUKHOBEHHS IMOTEHIIMATIA MEXKIY BHYTPCHHUM
pPacTBOPOM CPaBHUTENIBHOTO DJIIEKTPOJIa W PACTBOPOM MPOOBL. DTOT MEX-KHIKOCTHBIN
MOTEHITHAT MOKET CTAaHOBUTHCS OOJBINE MPU 3HAYUTEIHHOW PA3HHUIIC MOHHBIX CHIJI MEXIY
IByMs pacTBopaMu. D(P(HEeKT MOKHO CHU3UTH CO3JJaHHEM BO3MOXHO 0oJiee pe3KoW TpaHUIlbI
MEXJy BHYTPEHHUM KOHIICHTPHPOBAHHBIM pPAcTBOPOM H TpoOOW. Beumm mpemiokeHb!
pasznnyHble KOHCTpYKUMU pH-meTpuueckux siueek, COOTBETCTBYIOIIMX AAHHOMY KPUTEPHIO.
N3yuenne wuMerOmMXCs B TMPOJAXe 3JICKTPOJIOB IMOKa3ano, YTO JJIsi COBpeMeHHBIX pH-
WHCTPYMEHTOB M SJIEKTPOAHBIX CHUCTEM JaHHasl mpolieMa B 1eloM mpeoojieHa. Tem He
MEHEee, HACTOSITEIbHO PEKOMEHAYETCS PETYJSIPHO MPOBEPSATH AJICKTPOIHYIO CHUCTEMY ITyTeM
M3MEPEHMs] pacTBOpa C TBEPAO YCTAHOBIECHHBIM 3HauyeHMeM pH wiam  BenUMYHHBI
KOHIIEHTpAllud MOHOB BOJOPOJa NMPH HU3KOM MOHHOW cuie. [lokasanus pH-meTpa noimkHbI
obiTe B mpenenax 0,02-0,05 emununy pH ot «reopermyeckoro» 3HaueHus. Ecam 310
TpeboBaHNEe HE COOJIIOMACTCS WM MOKa3aHUs MPUOOpa HECTAOWIIbHBI MPU TEPEMEIINBAHUN
mpoObl, HEOOXOANMO 3aMEHUTh CPABHUTENbHBIN 21eKTpoJ. HOBbIE CTEKISIHHBIE AIEKTPOIbI
JIOJKHBI OBITH MPOBEPEHBI OTHOCUTEIILHO, 10 MEHBIICH Mepe, ABYX OyQepHBIX pPacTBOPOB,
9TOOBI YOEIUTHCS B MPABUIILHOCTH MOKA3aHHIA.

CpaBHUTENBHBIN AIIEKTPOJ KelaTeIbHO XpaHUTh B pazbasieHHoM (0,1 M) pactBope KCL.
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4.7.1.2 Oo6opyaoBaHue

[Tpubop pH-metp ¢ neHoit aenenus He 6omee 0,02 enuuumpl pH, a xenaTenbHO W TOYHEE
(0,01 enununet pH).

CTexnsHHBIA UM  CpPaBHUTENBHBIM 3JIEKTPOJBI U1 HCHOJdb30BaHUS ¢ pH-meTpom.
CpaBHUTENBHBIA 3JEKTPOJ JOJDKEH OBITh HMPUTOACH JUIsl U3MEPEHUH pacTBOPOB C HMU3KOU
MOHHOW CWJIOH, JKEJIATEeNIbHO KAJIOMEJIBHOTO THUIIA, HAINIOJHEHHBIN HAaCBIILEHHBIM PACTBOPOM
xJjiopuja Kanusd. MOKHO HCIIONIB30BaTh U APYTHE CPABHUTEIBHBIE MIEKTPOIBI, HO BCE OHU
JIOJIKHBI OBITH TIIATEIBHO MPOBEPEHBI HA UX MPUTOAHOCTD.

MarHauTtHas Memraaka ¢ TeJIOHOBBIM TTOKPBITHEM BPAIAFOIIETOCS CTEPKHS.

CTaKaHI)I, HCIIOJIB3YCMBIC JI HCIIBITBIBACMBIX PACTBOPOB, HOJIXKHBI OBITH BBIIIOIHEHBI M3
60pOCI/IJ'II/IKaTHOF O CTCKJIa UM IMOJIM3THUIICHA.

4.7.1.3 XUMHKATHI

bydepnsie pactBopbl s kanuOpoBku pH-merpa. JKemaTenbHO HCMONB30BaHHE ABYX
OydepHBIX pacTBOPOB, YKa3aHHBIX B moapazgene 4.7.1.4, kak 3TO pPEKOMEHIYETCS
HarnmonanbHbIM HHCTUTYTOM cTaHaapToB U TexHomoruit CIIA (NIST).

4.7.1.4 Pearenrtnl

PactBops! HarronaneHoro uucturyTa cranaaptoB u textonoruit CILA (NIST) ¢ u3BectHoi
BesMunHOM pH.

(1) 0,05 M pactBop ruapodTanara kaius (C4Hy (COOH) (COOK)
pH = 4,00 npu 20°C
pH =4,01 npu 25°C

B wmepnoii xonbe nHa 1000 mMn pacTBOpUTE IMCTWIIMpOBaHHOW Bomow 10,12 r
runpodranara kanus (CsHy(COOH)(COOK)), Bricymennoro npu 120°C.

(2) 0,025 M pactBop muruapodocdara kamus (KH,PO,) u 0,025 M pactBop aunHatpuit
ruapodocpara (Na,HPOy)
pH = 6,88 ipu 20°C
pH = 6,86 mpu 25°C

Pactopure 3,39 1 murmmpodochara wamus (KH4PO4) wm 3,53r nunHarpuit
ruapodochara (Na,HPO,), Beicymennbix npu 120°C B 1000 M JUCTHILTUPOBAHHOM

BoJbl. BMecTto Oe3BomHoro muHatpuii ruapodochara MOKHO HCIONb30oBaTh 4,43 T
HenpocyeHHoro auruapara (Na,HPO, - 2 H,0).

MO>XHO HCTIONB30BaTh TAKKE MMEIOIINECS B Mpojaxe OydepHble pacTBOPHI, HO UX CIEAyeT
MIPOBEPUTH OTHOCUTEIIFHO OMMCAHHBIX BBHIIIC NIEPBUYHBIX CTaHIAPTHHIX OydepoB. bydepHbie
pPacTBOPBI JOJKHBI XPAHUTHCS B TEMHOTE B TUIOTHO 3aKPBITHIX OYTBHUIKAX, BHIIOJHEHHBIX U3
OOPOCHIIMKATHOIO CTEKJIa UM MOJIUATUIICHA.
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4.7.1.5 KaauOpoBka

[TpoBenuTe kammOpoBky pH-MeTpa B COOTBETCTBHH C HWHCTPYKIMEH MO 3KCIUTyaTallHH,
ucnonb3ysl (KenareiabHO) nBa OydepHbix pacTtBopa. TemmepaTypa OydepHBIX pacTBOPOB
JOJDKHA OBITh M3BecTHA. KammOpoBKa [OMKHA MOBTOPATHCS TOCIE W3MEPEHHUs KaxIou
napTuu mpoo.

4.7.1.6 AnHanuTH4YecKas nMpoieaypa

W3mepbTe 3HaueHne pH-npoObl B COOTBETCTBUM C MHCTPYKIMEH 10 3KCIuTyaTanuy. Memmanka
JOJbKHA OBITH BKJIFOYEHA, HO HE Ha TOJHBIE 000poThl. Temreparypa mpoObl JTOMKHA OBITH
TaKOM Xke, 4To U Temreparypa OydepHoro pacTBopa npu KaluOpOBKe.

Mexny KaXIbIMH U3MEPEHUSMH TIIATEIBHO CIIOJACKHBANTE 3JIEKTPOIBI JUCTHILINPOBAHHON
BOJION M yJasiiiTe M30BITOK BOJBI (PMIIBTPOBAIBHOM OyMaroii.

Xpanute aekrponsl B 0,1 M pactBope KCl mam B COOTBETCTBHHM C PEKOMEHIAIMSIMH
npousBoauTest. CpaBHUTENbHBINA 3JEKTPOJI HEJIB3sI XPAaHUTh B JUCTUILIMPOBAHHOM BOJIE.

4.7.1.7 Bbino/iHeHHe MPOBEPKHU FIEKTPOIHOI NMapbI

Kak ormeuanocs B moamyHkre 4.7.1.1, cBolicTBa CpaBHMTEIBHOTO JJIEKTPOJA SIBIISKOTCS
OCHOBHBIM MCTOYHHKOM MOTpenrHocTel npu pH-meTpun, 0coO€HHO, TPU HU3KUX 3HAYCHUSX
MOHHOW CHUJIBI pacTBOPOB. JlJisi MPOBEPKH MPAaBUIBHOCTH PabOThl CPABHUTEIBHOTO AJIEKTPOAA
JIOJI’KHBI BBITIOJIHITHCSI KOHTPOJIbHBIE N3MEPEHUS Ha pa30aBIeHHbIX pacTBOpaxX KUCIOT WM Ha
pa30aBiIeHHBIX Oy(epHBIX pacTBOpax C TeM, YTOObI yOeIUThCS B MPAaBUIBHOCTU MOKA3aHUI
JUIsL PACTBOPOB C HU3KOM HMOHHOW CHMIION. [l IIPOBEPKU MOKHO HCIIOIB30BAaTh PaCTBOPBI,
KoTopsle JooKHBI naBath pH ~4,00. Hanmpumep, 10*M pacteop HCl momken nasath
3nauenue pH, pasHoe 3,99 + 0,05.

3JICKTpO,£[HBI€ napel AOOJDKHBI OaBaTb MHWHHUMAJIBHBIC pas3indvud MCKAY UIMCPCHUAMU
pPacTBOPOB C HU3KOW MOHHOM CHUJION MTPU BKJIIOYEHHOW M BBIKJIIOUEHHOM MeEIIajkKe.

OOGBIYHO MEX-)KUJIKOCTHBIM KOHTAKT MEXIy pacTBOPOM W HachkimeHHbIM pactBopoMm KCl B
CPaBHUTCIIBHOM DJJICKTPOAC CO34ACTCA B IIOpax. MGI[JIGHHOG NepeMCIIMBAHUEC BBIMBIBACT
KOHIICHTPUPOBAHHBIN pacTBOpP, KOTOPHIN MEIJICHHO MOCTYaeT Hapy XKy Yepe3 3TH MOPHI.

Ecnu nepememnBanue uIeT CIMIIKOM OBICTPO, HOHHAsI Cpela B TOJIOBKE 3JIEKTPOJA MOKET
pa30aBIATHCA. DTO MOXKET YBEIHMUUTHh MEK-KUIKOCTHON MOTEHIUAN, YEeTO cielyeT u30erars.
Mex-KUIKOCTHOM NMOTEHIMAJI MOXET TAaKKE€ BO3PACTH IMPHU 3aKYIIOPKE MOpP NOCTOPOHHUMH
BELIECTBAMM.

4.7.2 CcblIKHN
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4.8 OnmnpenesieHue CUIbLHBIX M CJIA0BIX KHCJIOT B 0CAJKAX

4.8.1 Meroa KyJJOHOMETPUYECKOI0 TUTPOBAHUSA
4.8.1.1 OOaacTb NpUMeHEHUS

JlaHHBII METOJ MPUMEHUM 17151 ONPEACTICHUS KOJINYECTBA CHIIBHBIX KHCIIOT B IMPo0ax 0CaKoB
B oOnactw KoHmeHTpammii or 10° mo 10° M. Ilpenmomaraercs, uTo 6olee BHICOKHE
KOHIIGHTPAallMM KHUCJIOT B oOcajkax He oOHapyxwuBatorcs. Hikuuii mpemen OMM30K K
KOHIIGHTpalusiM Ha (OHOBBIX CTaHIMAX, HE TOABEPKEHHBIX BIUSHUIO IIEJIOYHON
MUHEPaIbHOU MbLIH.

4.8.1.2 IlpuHIUNBI

B metone kynmonomerpudeckoro tutpoBanus (Liberti et al., 1972) xucnora tuTpyercs mpu
MOCTOSSHHOM TOKE THAPOKCUJIBHBIM HMOHOM, BBICBOOOKJA€MOM Ha IJIATHHOBOM JIIEKTPOJIE.
CpaBHUTCIBHBIM JICKTPOJIOM CIYXKHUT «CEepeOpsHbI / OpoM-CepeOpsSHBIN» 3IEKTPO/I.
CymMmapHas peakius 3aluchIBaeTCs CIeIyIOIIM 00pazoM:

Br + Ag+ H,0O — AgBr + OH™ + 2H,

DIEeKTPOABMKYIIAsE cuia (3/C) CTEKISTHHO-KAJIOMENIEBOM SJIEKTPOAHONW Maphl MEPUOINIECCKU
CUMTBHIBACTCS, U PE3yNIbTAThl HCIONB3YIOTCS JUid mocTpoeHus: pynkuuu ['pana (Gran, 1952;
Rosotti and Rosotti, 1965), koTopass maeT BO3MOXHOCTh ONPEACTUTH KOHEYHYIO TOUKY
TUTPOBAHUS IYyTEM SKCTPAIOJISAIUH MPSIMOJTMHEHHON YacTH rpaduka.

EnunctBeHHO#l HeoOXxoaumoil wMonaudukamuei sBisercs no0aBiIeHHE B MpoOy mepen
TUTPOBAHUEM MTOCTOSIHHOT'O, CTPOTO OMPEIECTECHHOTO KOJIMYECTBA KUCIOThI. DTO HEOOXOAUMO
JUIsE OOJIETYEHUs TUTPOBAHHUS CIAOOKUCIBIX WM HIENIOYHBIX MPOO, MOCKOJBKY TpPU ITOM
YCTPaHSIOTCS IOMEXHU OT TMOKCUJIA yTIEPOIa.

4.8.1.3 OobopynoBanue

e PH-merp c¢ pacmmpenHoil mkanoi (Radiometer PHM 26 wnm apyroii MHCTpyMEHT ¢
MOJOOHBIMU XapaKTEPUCTHUKAMH).

e VcTOYHMK MTOCTOSTHHOTO TOKA (PeryaupyemMbii B quamnazone 2-10 MA)

e (Cyxas Oarapes Ha 4,5 B ¢ peocTaToM M ¢ MUJJIMAMIIEPMETPOM (BO3MOKHA KOMMepUecKast
3aKyIKa TOTOBBIX KyJIOHOMEpOB (Harpumep, Metrohm).

e TurpoBanbHblil crakad Ha 100 mut. JloKeH UMETh KPBILIKY C OTBEPCTUSIMU JUIsl YCTaHOBKHU
3JIEKTPOAOB U NMaTpyOKa mojauu a3ora. JJomkeH ObITh TEPMOCTaTHPOBAH.

e Tepmocrar (25 °C = 1 °C)

e UyBcTBUTENBHBIE ANIEKTPOAbl. OOBIYHBII CTEKISTHHBIHN 31ekTpo (anana3on pH ot 0 1o 10)
1 KaJIOMEJICBBIM CPaBHUTEIIbHBIN AJIEKTPOI. Bo3MOkeH KOMOMHUPOBAHHBIN JIEKTPOI.

e Palouune 31exTponbl. IIaTHHOBBIA 3JIEKTPOA [eNaeTcsi U3 YHCTOM IUIAaTUHBI B BUJE
TUTACTUHKHM WM CETKU pazMepoM 2 X 2 cMm. CepeOpsHBINA 3JEKTPOJ M3rOTaBIMBACTCS W3
yrctoro cepedpa (99.9%) B Bune npoBosioku auamerpoMm 1 mm u juHOM 30 cM, CBUTOMN
JI0 HY>KHOT'O pa3mepa.

e [lunerxa Ha 50 mi.

e Muxponunerku Ha 0,5 u 1,0 mur.

e Mepnas koa6a Ha 1000 M.
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4.8.1.4 XuMHMKATBHI M peareHThbl

Hcnone3yiTe UId aHauu3a pEakTUBBI TOJBKO Mapku una. Bopa, ucmone3dyemas mis
pa30aBiIeHMs W ONOJACKMBAHMA, JOJDKHA ObITh JHMOO JBOWHOW NEperoHku, Jauoo
JIEMOHU3UPOBAHHOM U NIEPETHAHHOM.

["azo06pa3nsrii azot (N,) 99,9%
bpomun xamus (KBr)
Cepnas xucnota (H,SO,4) 0,05M

Bydepnsiit pactBop pH = 4,00

Pacteop I: 1 M KBru 2,5 - 103 M H,SO,
Buecute B MepHyto kon0y Ha 1000 M 120,0 r KBr u Touno 50 ma 0,05 M H,SO,. loBenute
00BEM BOZIOH IO METKHU.

4.8.1.5 AnaauTHYecKas mpoueaypa

BxirounTe Bce MHCTPYMEHTHI U MPOTPENTE B TEUEHHE TTOTydaca. Y CTaHOBUTE Mokazanue pH-
merpa Ha pH = 4,00, ucnons3ys Oydepnsiii pactBop. Ilepenecure 50 Ma mpoObl B
TEPMOCTAaTUPOBAHHBIA CTaKaH Il TUTpOBaHUA W Ao0aBbre 1 mur pactBopa I. Ilycture
IPOAYBKY a30TOM M OTPErYJIHpPYWTE CKOPOCTh MOJaud a30Ta TakuM o00pa3oM, UYTOOBI
KUJKOCTh MOCTOSIHHO INepeMernBanack. OIHAaKO, My3bIPbKUA HE JIOJKHBI IPOXOJUTHh MEXIY
YyBCTBUTEIBHBIM U pabounM sektpogamu. M3mepsre pH pactBopa. Ecnu pH mpo0s! Bblie
5,6, BO3MOHO HE0OXoauMo 6osee 1 mi pactBopa I.

[Tonoxaute, nmoka noka3zanre pH He ycranoBurcs. [lepexmtounte pH-meTp Ha nmokaszaHus B
MUTMBONBTAX (00macth 0-240 M-BOJBT MPHU IUTIOCE HA CTEKISTHHOM JJIEKTPOJIE) U TMOoJanTe
TOK 3JIEKTPOJIU3a.

Kaxnapie 20 cekyHA CUMTBIBAWTE TMOTEHIMAT MEXKIYy CTEKISIHHBIM W KaJOMEJIEBbIM
anekTpojaamu. [Ipogomxaiite 10 TeX Mop, NOKa MOTEHLHUAN HE U3MEHUT 3HaK (MPU NPUMEPHO
pH=8). I[Ipexparure sneKTpOIN3.

[Toctpoiire Tpaduk ¢ynknum I'pana ¥ mpu 25°C (cm. Tabm. 4.8.1). Ilo ocm aGcmmce
OTJIOXKHMTE BpeMs 3JIEKTpoju3a B CeKyHJax. ['papuk mnepecekaer abcuuccy B TOUKE
sKkBUBaJIeHTHOCTH t. (F — mocrosinnass ®apanes, R — yHuBepcanbHast razoBas nocrosiHsas, T —

a0COJTIOTHASI TEMIIEpaTypa.

EF

\V — ]ORTln]()

E

v =10%%15 npu 25°C
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Tabn. 4.8.1 ®ynkuusa ['pana

Emv \4 Emv v Emv N4 Emv \4

1 1.04 41 4.93 81 234 121 111
2 1.08 42 5.13 82 244 122 115
3 1.14 43 5.33 83 253 123 120
4 117 44 5.55 84 26.3 124 125
5 1.22 45 5.77 85 27.4 125 130
6 1.26 46 5.98 86 28.4 126 135
7 1.31 47 6.22 87 29.6 127 140
8 1.36 48 6.47 88 30.7 128 146
9 1.42 49 6.75 89 32.0 129 152
10 1.48 50 7.00 90 33.3 130 158
11 1.54 51 7.28 91 34.6 131 164
12 1.60 52 7.57 92 36.0 132 171
13 1.66 53 7.87 93 37.4 133 177
14 1.73 54 8.19 94 38.8 134 185
15 1.80 55 8.51 95 40.4 135 192
16 1.90 56 8.85 96 42.0 136 199
17 1.94 57 9.20 97 43.6 137 207
18 2.02 58 9.57 98 45.3 138 216
19 2.10 59 9.94 99 47.2 139 224
20 2.18 60 10.3 100 491 140 233
21 2.26 61 10.7 101 51.0 141 242
22 2.36 62 111 102 53.1 142 252
23 2.45 63 11.6 103 55.2 143 262
24 2.54 64 121 104 57.4 144 272
25 2.65 65 12.5 105 59.7 145 283
26 2.75 66 13.0 106 61.9 146 294
27 2.86 67 13.5 107 64.4 147 306
28 2.97 68 141 108 67.0 148 318
29 3.09 69 14.6 109 69.7 149 331
30 3.21 70 15.2 110 72.4 150 344
31 3.34 71 15.8 111 75.3 151 351
32 3.48 72 16.5 112 78.3 152 371
34 3.61 74 171 113 81.5 153 386
34 3.75 74 17.8 114 84.7 154 402
35 3.90 75 18.5 115 88.1 155 418
36 4.06 76 19.3 116 91.6 156 434
37 4.23 77 20.0 117 95.1 157 452
38 4.39 78 20.8 118 98.9 158 470
39 4.56 79 21.7 119 103 159 489
40 4.74 80 22.5 120 106 160 507
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4.8.1.6 IIpeacrasiieHue pe3yJIbTATOB

KonrneHTparus CHIbHBIX KHCIIOT B TPOOE paCCUUTHIBACTCS 110 hopMyIIe:

it NH2S04 Vi s0,

C .=
TFY, V,
WIn
i-t,-1000 -
C,=—"—"_--110 " moles/l
96 500-50
rue
i = TOK 3JIEKTposM3a (B aMIepax);
te = BpeMs 3JIEKTPOJIU3a 10 TOUKH SKBUBAJICHTHOCTH (B CEKYH/aX);
= nocrosiHHas Papanes (KyJI0H/MOJIb);
F o / ;
Vo =  HayvaJbHbBII 00beM MpoOkI (B IUTpax);
Nh,s0, =  HOPMAJILHOCTbH JI0OABIICHHOW CEPHON KUCIIOTHI,
Vi,s0, = 00beM 100aBICHHOW CEPHON KUCIOTHI (B JUTPAXx).

[Ipumevanus:
Jns xpaneHus: mpoO MOXET HCIONB30BaThCs OopocmnukatHoe crekno. Ilocyma mgomkna

oOpabaTeiBaThCsl Topsued pazOaBieHHON kucioTou (12 wacoB B 10% cosisiHON KHCIIOTE TIPU
90°C) u TmIaTeNbHO BHIMAUMBATHCA B AMCTUUIMPOBaHHOW Boae (24 uyaca). be3 Takoi
00paboTKH 1IeI0YHbIE METaJIbI MOTYT AU PYHIUPOBATH U3 CTEKJIA B PACTBOP.

Bo3MOXHO MpUMEHEHHE YCTpOICTBa AJisi aBTOMaTUYECKOTo BbluepunBaHus pyHkuuu ['pana
KaK 3TO ONMCAHO B MyHKTE 4.8.2.

4.8.1.7 CcbLIKn
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Liberti, A., Possanzini, M. and Vicedomini, M. (1972) The determination of the non-volatile
acidity of rain water by a coulometric procedure. Analyst, 97, 352-356.

Rosotti, F.J.C. and Rosotti, H.J. (1965) Potentiometric titrations using Gran’s plots. Chem.
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4.8.2 KyJoHOMeTpH4YecKOe TATPOBAHUE CHUJIBHBIX KHCJIOT €
NMOMOIIbI0 MHCTPYMEHTA /VISI ABTOMATHY€CKOI0
oroOpaxenusi pynkuuu I'pana

4.8.2.1 Oo6aacTe npuMeHEeHHUS

JlaHHBIN aBTOMATHYECKUH METOJT IIPUMEHUM ]IS ONPEICIICHNS KOJIMYSCTBA CHITBHBIX KHCIIOT
B IMpo0ax 0caJKoB B 00JACTH KOHIIEHTPAIHI OT 107 10 107 M.
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4.8.2.2 IlpuHIUNBI

OcHOBHbIE IPUHLIUIIBI T€ XK€, YTO U JJI1 PyYHOTO0 METO/1a, OIMCAaHHOTrO B MyHKTE 4.8.1. MeTon
npearnonaraeT HenpepbiBHOE u3Mepenue pH ¢ nepenaveii BbixoHoro cursana ot pH-merpa B
npubop s aBToMatrueckoro nocrpoeHust Gpynkmun ['pana (APGRAF). BeixonHoli curnan
mensiercss ot 1 MB npu pH=7 no 10 mB npu pH=3. BenuuuHa cursasa nponopuuoHaIbHA
KOHILIEHTpallul MOHOB BOAOpoAa B pacTtBope. Ilockonbky o0BEM pacTBOpa HE MEHSETCS B
TE€YEHHUE TUTPOBAHMUSA, a THJIPOKCHUI-MOH TIOCTYNAeT C IOCTOSHHOM CKOPOCTBIO,
3aIMCHIBAEMBbIE TIOKA3aHUs HANIPSIMYIO JatoT GyHKuio ['pana.

IIpubop APGRAF cocrour u3 naByX ycuiauTelned M MCTOYHHMKA IIOCTOSHHOTO TOKa,
o0ecrneunBaroIuX TOK JUIsl KyJJOHOMETPUYECKOr0 TUTPOBaHM B AMarna3zoHe ot 3,5 no 7,5 ma.
JlanHbIil nuana3oH MOXET ObITh pacimupeH MakcumyMm 1o 20 ma. Ilpubop APGRAF
paccuntan Ha padoty ¢ pH-merpom RADIOMETER PHM 26c.

4.8.2.3 Oo6opyanoBanue

e PH-merp ¢ pacmupennoit mxkanoi (Radiometer PHM 26 wumu npyroit MHCTPYMEHT C
MOJI0OHBIMU XapaKTEPUCTUKAMH).

e lICTOYHMK OCTOSTHHOTO TOKA (peryaupyemblii B iuamnasoHe 2-10 MA).

e [Ipubop ans aBTomaTuyeckoro nocrpoenus ¢pyukuuu I'pana (APGRAF, cm. Huxe)

e TepMocTaTupoBaHHbIN cTakaH Ans TUTpoBaHus Ha 100 mu, CHAOKEHHBIM KPBILIKOW C
OTBEPCTHUSIMHU JUISI AIEKTPOJOB U MAaTpyOKa 101a4M a30Ta.

e Tepmocrar (25° = 1°C).

e UYyBCTBUTENIBHBIE 3JEKTPOJABL: CTEKISAHHBIA 3iekTposa (auanazoH pH or 0 mo 10) u
KaJIOMEJIEBbIM CpaBHUTENBHBIN 37eKTpo. Bo3MoxkeH KoMOMHUPOBAaHHBIN 3JEKTPO.

e PabGoume osnmexTposanl. [IMaTHHOBBIN 3JIEKTPOJ AeIaeTCs M3 YUCTOW TUIATUHBI B BHJIC

TUTACTUHKHM WIIM CETKU pazMepoM 2 X 2 cM. CepeOpsHBINA 3JEKTPOJ M3rOTABIMBACTCS W3

yuctoro cepedpa (99.9%) B Buzae mpoBoioku guameTpoM 1 Mm u anuHoi 30 cM, cBUTOU

JI0 HY>KHOT'O pa3mepa.

MepHnas kon6a u3 6opocuiukarHoro crexna Ha 1000 mur.

[Tunerku Ha 25 u 50 M.

Muxkponunerku Ha 0,5 u 1,0 M.

Camomnucen.

Koncmpyxkyua npuoopa APGRAF

Ha puc. 4.8.1 mnokazana OnouHas cxema, a Ha puc. 4.8.2 — MoNHas MOHTaXHas cXeMma
npubopa. BeixogHo#t curnan pH-merpa B 10 MB/pH mcnomp3yercss Kak BXOJHOW CHTHAI
npenycunutens Al. OH B cBoro ouepens aaet 1000 me/pH u HacTpoen Ha +2,0 B npu pH=7 u
—1,0 B npu pH=4. Ycunurenr A2 ¢ norapuMuyecKod MNIKAJIOW HMMEET BBIXOJ B OJIUH
JeCSATUYHBIN pa3psa Ha 1 BoimbT BXoaHoro curHaia. CurHan jganee TpaHchOpMHUpYyeTcs B
BosibTax: +10 B Ha BeIX0Jie IpU —2 B Ha BXoze U +10 MB Ha BbIxoze mpu +1 B Ha BXOJe€.

VYcunenue NOATOHSETCST BXOAHBIM — pe3ucropoM Ha S5  KOM  (IIOTEHLIMOMETPOM).
banancupoBanue nocruraercsa noreHuuomerpoM Ha 100 om, coennHeHHbIM yepe3 10 kOwm ¢
koHTakToM 3 ycwiurenst Al. 3edep ZF 5.6 ucnone3yercs A1 TeMIEpaTypHON cTaOUIn3aluu
Oaanca.

Yeunmutens A3 gaeT NOCTOSIHHOE, HEperyjIMpyeMoe ycuieHHe, oOecrneuuBas HHU3KOe
COINPOTUBIIEHUE HUCTOYHUKA s ycuuuTenst A4 (TOKOBBIM ycunuTens). Ycunutenb A4 naer
TOK, MPONOPLUUOHAIBHBIM BOJBTaXY BXOJHOTO CHUIHAja, HO ¢ OOpAaTHOW MOJIAPHOCTBIO Ha
BBIXO/JIE.



PHM 26 APGRAF RECORDER
Puc. 4.8.1 Cxema npubopa 11 aBTOMaTHYeckoi 3anucu ¢pyHkuuu I'pana
1 — pH-metp; 3 — camomnucerr;
2 — npubop APGRAF; 4 — crakaH JUIsl THATPOBAHUS POOBI.

"BALANCE"

47k 47k

A1 pA 709
Vg -=-15v A2 PHILBRICK NEXUS 4350

(_bi All resistors in OHMS
unless otherwise noted
® > V.-
12V 40 mA 1/4W 5%
*1/4W 2%
» 0 A3LM 210

A4 LM207

Puc. 4.8.2.  DnektpoHHBIE cXeMbI: (a) ycuauTens u (0) HICTOYHUKA

nocrosinHoro Toka it APGRAF (BeiOpano 7.5 MA).
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Kemaemas BeauumHA TOKa YCTaHaBJIMNBACTCA BI)I60pOM OJHOI'O M3 BBIXOJ0B ACIUTCIIA
HAIPsSZKCHUSL, KOTOPOC NMOAACTCA HA A3.

4.8.2.4 XuMMHKaATBhI M peareHTbl

Hcnonp3yiiTe a8 aHalu3a pEakTUBBI TOJNBKO Mapku uja. Bopga, ucnombdyemas uis
pa30aBieHUs U CIIOJIACKMBAHMS, JOJDKHA ObITh JIMOO JBOMHONW MEPEroHKH, Jndo
JEMOHU3UPOBAHHOM 1 NIeperHaHHOM.

e bpomun kamus (KBr)
e Cepnas kucnora 0,05 M (H,SO,)
e A30T199,9% (N,)

PactBop I: IM KBru 2,5 - 10° M H,S0, :
ITepenecute 120,0 r KBr u toyno 50 ma 0,05 M H,SO,4 B MepHyto koi0y Ha 1000 mun u
noBeanTe 00beM BOJIOH 10 METKH.

4.8.2.5 KanubpoBka

(1) Coenunute npudop APGRAF ¢ pH-meTpom.

(2) Tlomecture KaTOMENEBBINA INEKTPOA B OypepHsIit pacTBop ¢ pH=4.

(3) VYo6enurech B cTaOMIM3AIMK BBIXOHOTO CUTHAJA Mpexycunutens Al.

(4) CuwurTaiiTe BBIXOJHOE HAPSKEHUE C MPEAYCUIUTETS.

(5) VYcra"oBuTe BRIXOAHOU cUTHAI mpuMepHo Ha —1,0 B.

(6) IloTopHO mpoBepsTe pH M BBIXOIHONM CUTHANI IPEYCUWINTENS], OTMETHTE 3HAUEHUS.
(9) IlposepwTe ycuiieHue.

[Tpumep: pH 4,0 BbIx011 —0,900 B
pH 7.0 BbIX01 +2.230 B
Paznocte  pH 3,0 Pasnocts BeIXOA 3,130 B
313096 _ 1043 wm / pHE
3 pH

Jomxkro OwiTh BbicTaBieHo 1000 wmB/pH. Chenaiite nBa o000poTa MOTCHIIMOMETPA
«Ycunenue» 1o yacosoi crpenke. [losropure npoueaypst ¢ 1 o 9. Hactpoiiku «Y cunenue»
n «bamancy BauAOT Apyr Ha Apyra. Eciau ycuieHue BBICTABICHO NIPABUIBHO, AOJKEH
HacTpauBaTbesi OanaHc. Emie pa3 mpoBepbTe ycuieHHME M HpU HEOOXOAMMOCTH BHOBb
IIOATOHUTE.

4.8.2.6 AnanuTH4Yeckas npoueaypa

BxurounTe Bce npubopsl u nporpeiite B Teuenue 30 muH. Ycranosure pH-merp Ha pH=4 B
OoydepHoM pactBope. Buecute 50 M mpoObl B TUHTPOBANIBHBIN TEPMOCTATUPOBAHHBINA CTaKaH
u no6asbre 1 Mi pactBopa I. Ilonmaiite a30T u ydoeaurech B HEPEPHIBHOM TepEMEITUBAHUN
pactBopa. Ily3bIppbKHM HE MJOKHBI TOSBIATHCA MEXKAY YYBCTBUTEIBHBIM U pabounm
anektponamu. Mamepere pH pactBopa. Ecim pH>4, noGasnsiite pactBop [, moka He
nobbereck 3Hauenust pH Hinke 4,0.
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[Tepexmrounte pH-MeTp Ha MIKATy «MIJDITMBOJBTBY M BKIIFOUHATE CaMOMHUCEI] (CKOPOCTh
npoTsikku 1 Mwm/c). YCTaHOBUTE TOK DIEKTpOjiM3a B Juama3oHe 3-5 Ma U HauHUTE
TUTPOBaHUE. DTO MPUBEICT K CKAYKy Iepa CaMOITUCIIA, MOCKOJIBKY 3JIEKTPOIHBINA MOTEHITHAI
MOJIBEP)KEH BIUSHHUIO MOTCHIMANIA MEXKAY PadOYMMHU DIIEKTpOaaMu. MUHUMH3HPYHTE 3TOT
s dekt, moadupass Hy)KHOE PACIIONIOKCHHE SJICKTPOoAoB. OTMEThTE CTAPTOBYIO TOYKY Ha
Oymare camonucua. [Ipomoinkaiite 3JIEKTPOIM3 10 TEX MOp, MOKa CUTHAJI Ha CaMOITUCIIC HE
CTaHeT HyJIeBbIM (Ha 0a3oBoil nwHHMM). [IpekpaTuTe 3JIEKTPOIU3 M BBIKIIOYUTE CAMOITHCEII.
3anuinuTe Ha JIGHTE CaMOIKCIIa HOMEP MPOOBI, TOK AJIEKTPOIIN3a U KOTUYECTBO JOOaBICHHON
KHUCIIOTHI (pacTBop ).

4.8.2.7 IlpeacrasiieHHue pe3yJIbTATOB

OT crapTOoBOM TOYKM Ha Oymare MpOBEIUTE 10 0a30BOM JMHMM BEPTUKAIBHYIO 4YEPTY.
[TposkcTpanonupyiiTe HadaldbHYI0 YacTb KPHBOM TUTPOBaHMS HpSAMOMl JMHUEH 10
nepecedeHust ¢ 0a30Boi nuHHEH (cM. puc. 4.8.3). OOBIYHO KpHBasi TATPOBAHUS HEJIMHEHHA B
KOHIIe THUTpoBaHuUs. M3MepbTe paccTosHUME B MM O 0a30BOM JIMHUU MEXAY 3TUMH JIBYMs
TOYKAMH.

50 mV 100
Electrolysis current: I = 2.5 mA
Titration duration £, = 272.% s
Sample volume Vo = 50 ml
80 Added: 1 ml of Sclution I
Concentration E Cw_ = 41.2 _ez i
60
r
40
—+«Start
204
L
- \.
0 End point ——

Puc. 4.8.3. Ilpumep rpaduika TUTpOBaHUS ISl p€abHOM MPOOBI 0CATKOB

1 — nauarno; 5 - no6asneno: 1 mu pactopa I;
2 — TOK 3JICKTPOJIN3a; 6 — KOHIICHTpaLHUs;
3- MMPOAOIKUTCIIbHOCTh TUTPOBAHUSA 7 — KOHEUHAasI TOUKa.

4 — 00beM pookI;
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KonrieHTpanus CHIbHBIX KHCIIOT (B MOJIB/JT) pacCUUTBIBaeTCS 10 popmyre:

_1000-i-t, Nuso, Viso,
Ry, 4

rac

TOK 3JIEKTpoJin3a (a);

te = MPOJOJDKHUTEIBHOCTh aHanm3a (C), OMpENeNsIeTCs MO PACCTOSHHUIO MEXITY
TOYKOW Hayajia TUTPOBAHMS U KOHEYHOM TOUYKOW HA JIEHTE U IO CKOPOCTH
MPOTSIKKH JICHTHI;

F = mnocrosHHas Dapanes (96500 c¢/mob)

V, = 00BeM mpoOkI (M), 00b19HO 50 MIT;

NH,s0, = HOPMalbHOCTb N00ABIAEMON CEPHON KUCIIOTHI,
Vi,s0, = 00beM (M) 106aBIse€MOM CEPHOM KMCIIOTHI.

4.9 OnpenesieHue 3JIeKTPONPOBOTHOCTH

DIEKTPOMPOBOAHOCTE MPOOBI 0CATKOB 3aBUCUT OT KOHIICHTPAIMH Pa3IMYHBIX HOHOB M OT HX
CIIOCOOHOCTH TEPEHOCUTH SJIEKTPUUECKHUE 3apsibl B pacTBOpe, T.€. OT YAEIbHOW HOHHOMN
IIPOBOAMMOCTH. JJEKTPONPOBOJHOCTh 3aBUCUT OT TEMIIEpaTypbl U B BOJHBIX PAaCTBOPAX
BO3pacTaeT NpuMepHO Ha 2% Ha OAMH rpaayc Ay OoibLIMHCTBA HMOHOB. CpaBHEHUE
pEe3yJbTATOB HM3MEPEHUN JIIEKTPOIMPOBOJHOCTH C €€ TEOPETHUUYECKUMHU OLICHKaMU B
COBOKYITHOCTH C JAaHHBIMH O HMOHHOM OallaHCce€ MOXXET IOMOYb WJIECHTU(PHUIMPOBATH
OLIMOOYHBIE PE3yIbTAThl U3MEPEHUH KOHIICHTPALUH HOHOB.

4.9.1 IIpuHOUNBI

DIIEKTPONPOBOIHOCTh  SIBIISIETCS OOpaTHOM BETWYMHOM CONPOTHUBIICHHS, a YICIbHAs
MnNpoBOAUMOCTb — 06paTHa;1 BCJIMYMHA YACJIBHOTO COIIPOTUBJICHUS. 3HCKTpOHpOBOI{HOCTB
M3MEPSAETCS MOCTUKOBOM CXEMOW B CHELMAIbHON MU3MEPUTENBHOM siueiike. OHa 3aBHCUT OT
PACCTOSTHUSL MEXKY 3JIEKTPOJAAMH U OT UX IJIOIIAIU. DTO BBIPAKAETCS «KOHCTAHTON STUEHKIY,
XapakTEePHOU JIJIsl KaK0T0 u3MepuTeapHoro npubdopa. ConpoTtusieHue R BeipakaeTcs Kak:

R=pt
Py

rac 1- PACCTOSAHUC MCIKAY IJICKTPOAAMHU, A —ux mIomanb, a P - YASIbHOE COIIPOTUBIICHHUE.
YI[CJ'H)Haﬂ IMPOBOAMMOCTD K 3aIlMUIICTCA KaK:

K= — uiaiu

L
p R A
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/ N
rae Z ABJIACTCA KOHCTAHTOHU AYCHUKH.

4.9.2 OobopynoBanue

Hcnonb3yemblii KOHIYKTOMETP JOJDKEH UMETh JuanazoH usmepeHuit ot 1 go 1000 mMxS/cwm,
BOCIIPOM3BOAMMOCTb Ha ypoBHE 0,5% u TouHOCTH HE Xyxke 1%. HekoTopble KOHIYKTOMETPHI
JAIOT BO3MOXXHOCTh aBTOMATUYECKOW TeMIepaTypHOUl Koppekiuu. J[lpyrue Ttpedyror
MCIIOJIb30BaHUs BOJISIHON OaHU 71 U3MEPUTEIbHON SYEHKHU NI MOMyUYeHHsl pe3ysibTaTa npu
25°C. Drta TemmepaTrypa BbIOpaHa CTaHIAPTHON ISl M3MEPEHUH SJIEKTPONMPOBOAHOCTH Ha
cersix EMEIT u 'CA BMO. Kpome COOCTBEHHO KOHIYKTOMETpPa HEOOXOJMMA TUTATHHOBAS
s4yeiika IEeKTPOIPOBOTHOCTH, a TaKkKe (BO3MOKHO) BOJsTHAs OaHs U TEPMOMETP.

4.9.3 XuUMHKATBI

e JlemoHu3upoBaHHas BOJa C MPOBOAMMOCTHIO < 0.5 MKS/cwM;
e XJjopun Kamus, 4ja.

4.9.4 KaauOpoBouHbIe PAaCTBOPbI

baszoswiii pacmeop 0,1M KCI:

B mepnyro konby Ha 1000 mu Baecute 7,4560 r KCI, BBICYIIIEHHOTO B T€U€HUE KaK MUHUMYM
2 gacoB mipu 110°C, pacTBOpUTE U JOBEIUTE 00BEM IO METKH JCHOHH3UPOBAHHOHN BOJOM.
PacTBOp HE0OXOAMMO MepeNuTh B IJIACTUKOBYIO OyThUIKY. PacTBOop cTaluiieH, Mo MeHbLIeH
Mepe, B TeUEHHE ToJa.

Jlns mpoBeneHUsl KaauOpOBKU MCIOJIb3YETCsl HAOOp KaJMOpPOBOYHBIX PAcCTBOPOB, KOTOPHIE
rotoBarcst U3 6asosoro pacteopa 0,1 M KCI. XapakrepucTuku KaauOpOBOUHBIX PacTBOPOB
naHel B Ta0n. 4.9.1. PacTBOphl JOKHBI XPaHUTHCA B IUIOTHO 3aKPBITHIX ILIACTUKOBBIX
OyTbUIKax NpU KOMHAaTHOW Temmeparype. OHM cTaOMIIbHBI, 10 MEHbIIEH Mepe, B TeueHue 6
MECSILIEB.

Tabmx. 4.9.1. KanuOpoBouHble CTaHIApTHI AJIS ONPEENCHHs AIEKTPOIIpOBOIHOCTH 1pH 25°C.

KoHueHTpauus AnekTponpoBoAgHOCTb, | BepxHum npegen, | HuxHui npegen,
KCI, M MKS/cm MK/CM MKS/cm
0,0500 6668 6801 6535
0,0200 2767 2822 2711

0,0100 1413 1441 1395
0,0050 717,8 735 700
0,0010 147,0 149 145
0,0005 73,9 77,8 70,2
0,0001 14,94 16,5 13,5




150

4.9.5 Kaau0poska npudopa

Kanubposxa koncmanmol siuetiku.

Besikuit pas, korza 351eKTponpoBoIHOCTh KanubpoBouHoro pacteopa 0,0010 M KCl Beixoaur
3a ykasaHHble B Tabn. 4.9.1 mpezenbl, Hy)KHO OTKaJuOpOBaThb KOHCTaHTY HU3MEPUTEIbHON
sueiiku. [lepen kanuOpoBKOM HYKHO YyOEIUThCS, YTO KaaMOPOBOUHBIA PacTBOP JOCTATOYHO
cBexxuid. Ilocie mpoBeneHUs KaIMOPOBOYHOH TMPOLEAYpPHI, ONMCAHHOW B WHCTPYKIHHU TIO
HKCIUTyaTallu KOHIYyKTOMETpa, BBEJUTE B pacueThl HOBOE 3HAue€HUE KOHCTaHTHL. Bce
OTEpALMH TOJKHBI BEITOJHATHCS Tipu 25°C.

Kanubposexa npubopa xanubposounvimu pacmeopamu

[lepen Tem, Kak MPUCTYNHUTH K U3MEPEHHUIO OYEPEIHON MapTUu Mpod, mprudOp JA0HKEH OBITh
OTKaIMOpOBaH Ha CTaHAAPTHBIX pacTBopax ¢ koHueHtpauusmu KCI 0,0001; 0,0010 u 0,0100
M. Y6enurtech, 4TO pacTBOPHI TOCTATOYHO CBekKe. Eciu pe3ynbTraTbl M3BMEpEeHU BBIXOMAT 3a
yKa3zaHHble B TaOn. 4.9.1 3HadyeHus, mpubOp AOKEH OBITH MPOBEPEH B COOTBETCTBUHU C
MHCTPYKLMEH IO SKCIUTyaTallld, a 3aTeM JIOJDKHBI ObITh NPOMEpPEHBI BCE KaTMOPOBOUYHBIE
pacTBOpHI, yKazaHHble B Tabn. 4.9.1. Temneparypa nomkHa ObiTh paBHa 25°C. Pesynbratsl,
MOJIyYCHHBIE TPU APYTUX 3HAUYCHHUSIX TEMIIEPATypbl, MOTYT OBITh CKOPpEeKTUpOoBaHbI Ha 25°C,
KaK 3TO MIOKa3aHO B CJIEIYIOIEM ITyHKTE.

4.9.6 Ilpouexypa uzmepeHust

HeoOxomumo mpuaepKuBaThCs yKa3aHWUH HWHCTPYKIMK MO JKcruryatanuu. OOmume
PEKOMEHIALMU CBOAATCS K TOMY, YTO I MOJYYEHHs] JOCTOBEPHBIX PE3yJbTATOB sAueiiKa
JOJKHA OBITh THIATENBHO MPOMBITA JIEMOHU3MPOBAHHOM BOJOM, BBICYIIEHA MSTKOU
OymMakHOW cayiheTKOM, BHOBb IMPOMBITA HECKOJBKO pa3 M3MepsieMbIM pacTBopoM. llepen
CUMTHIBAHUEM pe3ysibTaTa HEOOXOAMMO JaTh MPUOOPY HEKOTOPOE BpeMsl ISl CTaOMIN3alUU.
Temneparypa nomkHa ObiTh 25°C. PesynbpTar BbIpaxkaercs B MKS/cM. Ecnu usmepenue
NPOBOJUTCS MPHU APYroi TemmepaType, pe3yabTaT HeoOXOAUMO CKOppeKkTupoBaTh Ha 25°C.
TemnepatypHblii K03 QULIMEHT A BOAHBIX PAacCTBOPOB COCTaBIISIET OKosIo 2% Ha rpaiyc.
[IpuBeneHHas Huxe (popmysa AaeT 3HAUEHHUE NMPOBOJUMOCTU Kjs, CKOPPEKTHPOBAHHOE Ha

25°C, pu peasibHOI TeMIIepaType u3mMepeHus t.

_ K

“5 T 10+ 0.02( — 29))

4.9.7 O0cay:kuBaHue U XpPaHEHHE U3MEPUTEILHOH KIOBETHI

HeoOxomumo crporo ciefoBaTh HWHCTPYKIMH TIO JKCIutyatauud. l[lpum oOHapyxeHHH
3arps3HEHUs] U3MEPUTEIBHOM sIUEHKHU, OHA JTOJDKHA ObITh OUHINIEHA.
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4.10 OmnpenesieHne TUOKCHIA Cepbl B BUAE HOHOB CyJb(dara Ha
NPONMUTAHHBIX (PUJIbTPAX

[Tponienypa SKCTpakuuu Cyiab(paToB M3 NPOMHUTAHHBIX INEI0YbI0 (HIBTPOB ONKMCaHA B
pazzaene 3.6. [{ns ucnonb30BaHUA TOPUHOBOI'O METOJIa AKCTPAKT UMEET CIMIIKOM BBICOKHU
nokazarens pH. Mcxoms u3 3TOro, pacTBOp mepe] aHAIU30M JO0JDKeH ObITh 00paboTaH
KaTHOHHOM CMOJIOH.

4.10.1 Omnpenenenue IMOKCHIA Cepbl B BUe HOHOB CYJb(aTa HOHHOH
xpomarorpaduei

[Iponienypa m3mepenus skctpakta (uibrpa (pasmen 3.6) cucremamu Dionex um Waters
onucaHa B pazzaene 4.1.

4.10.2 Omnpeaesienne ITMOKCUIA cepbl B BUAe cyJbdara
CNEKTPO(OoTOMETPUYECKH C OMOIIbI) TOPUHOBOTO METO/1A HA
nepxJiopare oapus

4.10.2.1 OOgacTb NpUMEHEHUs!

JlaHHBII METOA UCTIONIB3YETCS TS OTIPEENICHNS ANOKCHIA Cephl B BO3AyXe mocie abcopOrum
IUOKcuaa (UIBTPOM, MPONUTAHHBIM PAacTBOPOM THApPOKcHIa Kamust (cMm. paszen 3.6).
Jlnama3oH KOHIIEHTpAIUK cephl B 3KCTpakTe npoctupaetcs ot 0,05 no 4 mr S/m.

4.10.2.2  IlpumHOUNBI

Jlrokcua cephl TOTJIONIAETCS IMIIPETHUPOBAHHBIM (DMIIBTPOM B BUE cynbdura. B mpomecce
npo6ooTOOpa U BO BpeMsl XpaHEHHs MPOObl CyIb(PUT YACTUYHO OKUCIAETCS 10 cyJib(arta.
@unbTp 3KCTparupyercs BOIOH, B KOTOPYIO A00aBleHa MEPEKUCh BOJOPOA /ISl OKUCICHUS
OCTaTOYHBIX KonudecTB cyibputa. Ilepen aHamm3om TOPHMHOBBIM METOAOM (IMYHKT 3.6.3)
OKCTPAKT JIOJDKEH OBITh 00paboTaH KaTMOHHO-OOMEHHON CMOJIOW JJIsl yNaJeHUs Kalus |
HeHTpanu3aumn pacTBopa.

4.10.2.3 Oo6opynoBanme

ObopynoBaHue TO *ke, 4TO U nepedrciaeHHoe B myHkre 4.2.1. Kpome Toro, ams skcTpakuuu
HY’KHBI ITOJTMATHIICHOBBIC cTakanbl Ha 100-150 M u nenTpudyx)HabIe Ipodupku Ha 30 MIL.

4.10.2.4 XuMHKATBI

XUMUKATHI T€ K€, 4TO M MepeuncicHHoe B MyHKTe 4.2.1. JIONOJTHUTENEHO HYXHA IePEKUCh
Bogopoaa (H,0,), 30%. Cnensl cynbdaTtoB MOryT ObITh yJalIeHbl H3 HOHOOOMEHHOM CMOJIBI
nepes UCIoyib30BaHueM mmyTeM mpombiBanus 0,1 M pactBopom ruznpoxcuna Harpus, 0,1 M
PacTBOPOM COJISHOM KUCJIOTHI U AUCTUINIMPOBAHHOMN BOJIOM.

4.10.2.5 Peareursl

To e, uto u B myHKTE 4.2.1.
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4.10.2.6 KanuOpoBka

BrinonnsieTcss B COOTBETCTBUU € TyHKTOM 4.2.1.
4.10.2.7 AHaauTH4ecKas nmpoueaypa

1. BrimenaunBanue GUIbTPOB — BBITIOJIHAETCS B COOTBETCTBHUH C MOAMYHKTOM 3.6.1.2.
2. AHanu3 - BBINOJHAETCA B COOTBETCTBUHU C MMyHKTOM 4.2.1.

4.10.2.8 IlpeacraBiieHue pe3yJbTATOB

3
Konnentpamnusi auokcuaa cepbl B BO3AyXe B Pa3MEPHOCTH MKI S/M” BBIUUCISIETCA IO
dbopmyre:

a-v
C=1000—
v,

a = KOHIIEHTpamus cepbl B OJKCTpakTe (Mr S/7), paccuuTaHHas IO KaIMOPOBOYHOMY

rpaduky;
Vi = 00BEeM dKCTpaKTa, J;
Vv, = 06BeM IpoObI BO3IyXa, M.

4.10.2.9 CcbLaku

Healy, C. and Atkins, D.H.F. (1975) The determination of atmospheric sulphur dioxide after
collection on impregnated filter paper. Harwell, U.K. Atomic Energy Authority (AERE-R
7956).

4.11 OnpenesieHne TMOKCHIA a30TAa B BHJAe HUTPATOB

Hannbiii TGS—MeTon sBIsAETCS €IWHCTBEHHBIM, MPEACTABICHHBIM B MPEIIIECCTBYIOMICH
Bepcun nanHoro PykoBoactsa (EMEP/CHEM 3/77). PekomennoBanusiM MetoaoM aiisa NO,

SBJISIETCSI OTOOp Ha (PUIBTPHI MOPUCTOTO CTEKJA, MPOIMMUTAHHBIC MOJUIOM C TOCIEIYIOIIUM
OIIPEIECICHUEM HUTPATOB 10 ONIMCAHHOW HUXKE MPOLIEypeE.

4.11.1 OmnpeneneHue HUTPATOB B IKCTPAKTAX € MPONUTAHHBIX GUIBTPOB
U3 OPHCTOrO CTEKJIA

4.11.1.1 OO0JacTH NpUMEHEHHUS

JlaHHBIE METOJ HPUMEHHUM [UIsl OIpeAeNeHUS] HUTPUTOB B IKCTPAKTaX CO CTEKJISHHBIX
MOPUCTBIX (UIBTPOB, MPOMUTAHHBIX HOAUIOM (cM. MyHKT 3.3.1) B nuamazone 0,02 — 3 Mkr

NO,™-N/mi. IIpoOsl ¢ 6onee BBICOKUMH KOHIICHTPALUSAMHU JIOJKHBI OBITH HEepes aHAIN30M

pa3baBneHsl. B HUX Ha cTamuu pa30aBiIeHUs NTOHKEH OBITH MO0OABJICH HMMITPETHHUPYIOLIHI
pacTBOp € TeM, 4TOObI OCHOBHOW coOcCTaB cojei ObL1 Moj00eH CcOoCTaBy KaaMOpPOBOUYHBIX
CTaHJApTOB.
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4.11.1.2 TIpuHUMOBI

Hutput-uon (NO,”) u cynbhanmiamug B KUCIOM pacTBOpe O0pa3zyloT OUa30 COCIMHEHUE,
kotopoe pearupysi ¢ NEDA (N-(1-HadTrn)-3THICHANAMUH-TUTUIPOXIOPU) AaeT KPacHBIN
azo-kpacurenb. KOHLEHTpamust B pacTBOpE OIpEnesseTcsl CIeKTPOoOTOMETPUUYECKH Ha
nuHe BoJHBI 540 HM. Makpo cocTaB KaTMOPOBOYHBIX CTaHIIAPTOB PACTBOPOB MPOO TOJDKEH
OBITH COTJIACOBAH MyTeM J100aBJICHUSI UMIIPETHUPYIOIIET0 HOAUTHOTO PacTBOPA.

4.11.1.3 OO6opynoBanme

Crnekrpodoromerp mir (HOTOMETP C ONTHYECCKUMHU (PUIBTPAMH JJII U3MEPEHUN Ha JJIHMHE
BOJIHBI 540 HM.

Onrtuyeckue cTekiassHHbIe KioBeThl Ha 10, 20 u 50 MMm.

[TuneTku, peryaupyemas MUKPOITUTIETKA U HACTPAUBAEMOE Pa3AaTOYHOE YCTPOUCTBO.
3akpbIBaeMble TPOOKOH My3bIpbKU WM MpoOUpKH Ha 10 M.

MepHbIe KOJOBI.

4.11.1.4 XumuKaTBI

Bce peareHTsI TOMKHBI OBITH aHATUTUYECKON YUCTOTHI (4na). Boma nis pa3baBneHus gomKHa
OBITh JIeMOHM3MpOBaHA. Boaa momkHa uMeTh conpoTtuBieHue 6onee 10 MOwm/cM. ByThutku
Ui TIpo0, KaTMOPOBOYHBIX PACTBOPOB, PACTBOPOB PEAreHTOB JOJKHBI OBITH BBIIIOJIHEHBI U3
OOPOCHITMKATHOTO CTEKJIA, MOJIMATHIICHA WIIH TTOJIUITPOITHIICHA.

®ocopnas kucnora (H;PO,), koHLIEHTpUpOBaHHAas;

Cynbspanunamun (NH,CsH4SO,NH,)

NEDA, (N-(1-nadtun)-strunenguamus-guruapoxiopun) (CoH,NHCH,CH,NH,*2HCI)
WNonun vatpus (Nal)

KapOonar nHarpust (Na,COs)

Hutpur natpus (NaNO,)

4.11.1.5 PeareHTbl U PAaCTBOPBI

Pacmeop uoouoa ona obecneuenus coomeemcmeuss MaKkpo cocmaea
(10-xpaTHast koHmeHTpainus dkcTtpakrta): 9,8 T Nal, 1,46 r Na,CO; m 133 wMxn
TPUITAHOJIAMUHA PACTBOPAIOTCS U pa3zdaBisitoTcs Bojo 10 100 mir.

Cmewannblit peazenm

(PactBop cynbdanmnamuaa - NEDA): B mepayro kon0y Ha 1000 M BIMBaeTCs MPUMEPHO
500 mi Boabl, 8 mi ochopHoil kucnotel, 8§ r cyiabpanunamuga u 0,2 NEDA. Ilocne
pacTBOpeHUs 00bEM JTIOBOJUTCS BOJIOH IO METKH.

ba3zoewtit pacmeop numpuma nampus (1000 mxz NO,-N/mn)
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PactBopute 4,927 r NaNO,, BbicymeHHoro B TedeHue yaca npu 105°C, B HeOombIIOM
KOJINYECTBE BOABI U JoBenute o0beM Bojod 1o 1000 mu. B OyThuike GOpPOCHIMKATHOTO
CTEKJIa B XOJIOAWIBHUKE PACTBOP MOXKET XPAHUTHCS HECKOJIBKO MECSIIEB.

Pabouuii cmanoapm numpumoe (10 mxz NO»-N/mn)

10 mMn 6a3oBoro pactBopa HUTpuUTa HaTpusi pazbapnsercs Boaod ao 1000 mu. [lanHbIN
pacTBOp MOXET OBITh HCIIONB30BAaH B TEUEHHE MecCsa IpPH XpaHEHHMH B OyTHUIKE
OOpPOCUIIMKATHOTO CTEKJIa B XOJIOAUIbHHKE.

Kanuopoeounvie cmanoapmol HUumpumoe

B mepnbie k0061 Ha 100 M mobasnsercs mo 0; 0,5; 1,0; 5,0; 10,0 u 30,0 M paGouero
pactBopa HUTpUTOB (10 Mkr NO,-N/mi) u mo 10 mu pactBopa monuaa. O6beM AOBOIUTCS
BOJIOH 10 MeTKU. JlaHHbIe KanmnOpoBoUHBIe cTaHAapThI coaepxkar 0; 0,05; 0,10; 0,50; 1,0 u 3,0
MKI NO,-N/MJI ¥ HMEIOT Takyl K€ KOHICHTPAIMI0 HOAMIA, 4TO W TpoObl. OO0macTh
KOHIICHTpAIlui, TOKpbIBaeMasi KaTUOPOBOYHBIMH PACTBOPAMH, MOXKET OTINYATHCS, €CIU
UMEIOT MECTO HHM3KHE KOHIICHTPAIIMH, HO B JIFOOOM CiIy4ae B JIONOJHEHHE K OJIAHKY HY>KHO
UCIIONIb30BaTh TMATh KadMOpPOBOYHBIX CTaHAApTOB. JlaHHbIE KaMMOPOBOYHBIE CTAHIAPTHI
JIOJI’KHBI TOTOBUTHCSI CBEKUMU €KETHEBHO.

4.11.1.6 AHaauTH4YecKas Nmpoueaypa

[Tepenecure 0,5 mi SKCTpakTa IpoObI B My3bIpeK Wi mpooupky Ha 10 mu u gobasete 3,0 Mt
CMEILIaHHOTO peareHra. 3akpoiTe NpoOKOH, MHTEHCHBHO B30ojdTaliTe M uepe3 15 MuH
U3MephTe TNorniomeHue Ha JuyiMHe BojHbl 540 HM. Crenaiite To ke camoe ¢ 0,5 mn
KaJIMOpPOBOYHBIX PAcTBOPOB HUTPUTOB U TOCTpoiire KanubOpoBouHbl rpaduk. Ilo
KaJTMOpPOBOYHOMY TI'paUKy OINpeNesIUTe KOHIIEHTPALUIO HUTPUTOB B 1pode (MKr NO,-N/mi).
DKCTPaKThl TOJEBBIX OJIAHKOBBIX MPOO HM3MEPSIOTCS TakuM ke oOpazom. Ilepex tem, kak
BBIUUCIIATH KOHILIEHTpalUio B Bo3ayxe (moamyHKT 3.3.1.10), 3HaueHue moleBoil GiaHKOBOM
poObI (MKT NO,-N/MJT) JOIKHO OBITH BBIYTEHO U3 3HAUCHUH [T peabHbBIX MPoo.

4.12 OmnpenesieHne a30THON KUCJIOTHI I AMMHAKA
NOrJI0eHNeM MPONUTAHHBIMHA (PUIbTPAMHU

A30THas KuCiIOTa, aMMHUak (M CoOJiiHas KHUCIIOTa), OTOOpaHHbIE HWMIPErHUPOBAHHBIMU
¢GuIbTpaMu, CTOSIIMMM B IOTOKE 3a a’pO30JbHBIM, HAa CAMOM JieJle HE OTPaKaloT HX
WCTHHHBIC KOHIICHTPALMU B BO3AYXE, MOCKOJIBKY Ha (WIBTPAaX MPOTEKAIT (PU3HUYECKHE H
XMMUYECKHE TPOLECChl, IJIaBHBIM 00pa3oM, C BOBJIEUYEHHUEM CEpHOM Kuciotsl. [lytem
CJIOKEHMSI KOJIMYECTB MOHOB Ha a’pO30JIbHOM (PUIIBTPE U HAa MMIIPETHUPOBAHHBIX (PUIbTpax
MOJKHO TOJIyYUTh CyMMapHbl€ KOHLIEHTPAI[MM a30THOW KUCIIOTHI M a’pO30JIbHBIX HUTPATOB,
aMMMaKa U a’po30JIbHOTO AMMOHMI-MOHA, COJITHOW KHUCJIOTBI M a3PO30JIbHBIX XJIOPUIOB.
PaznenpHoe omnpeneneHue KakJaoro 13 JByX KOMIIOHEHTOB MOXKET ObITh 00€CHeYeHO TOIBbKO
JCHBIOJIEPAMHU.

PekoMeHyeMble aHATMTUYECKHE MPOLENypbl AJI ONpPENEeNIeHUs HUPTaT-WOHAa M aMMOHHUM-
MOHA T0CJI€ SKCTPAKLUU UMIIPETHUPOBAHHBIX (GUIBTPOB (MOAMYHKT 3.6.1.2) naHsl B pazaenax
4.1, 43 u 4.4. Ecau 3KCTpaKT, COAEpXAIIUA HUTPAThl, UMEET CIMILKOM BBICOKYIO JUIf
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IPUMEHSIEMOI0 METO/la WLIEJIOYHYIO PEaKLUIo, OH JOJDKEH ObITh 00paboTaH KaTMOHHOMN
CMOJIO B COOTBETCTBHH C pazfenoMm 3.6. Ecou mpoOa, comepikaiasi SKCTpakT ¢ aMMOHHIA-
WOHOM, CIIMIIKOM KHCJass MJigs METoja, omucaHHoro B 4.4, pacTBOp [OJDKEH OBITh
HEUTpanu3oBaH MyTeM A00aBieHHS THUIPOKCHIA HATpUs WM OydepoB ¢ JOCTATOYHOMN
OyhepHOli CTOCOOHOCTBIO.

4.12.1 OmnpeneneHue HOHOB HUTPATOB HOHHOM XpoMaTorpaduei
AHaIMTUYECKUI METOJ onucaH B pazzaeine 4.1.

4.12.2 CunexkrpodoroMeTpriecKoe onpeaejeHne a30THOM KU CJIOThI
BOCCTAHOBJICHHEM 10 HUTPUTOB U peakuueii ¢ cyjab(aHnI0BOMI
KHCJI0TOM

AHQJIUTUYECKUI METOJ onucaH B myHKTe 4.3.1.

4.12.3 ABTOMaTH4YeCKOe CIIEKTPO(OTOMETPHUYECKOE oNpeae/ieHre
a30THOI KHUCJIOTHI BOCCTAHOBJICHHEM /10 HUTPUTOB U pPeaKiuen ¢
CyJb(PaHUIOBOI KUCJIOTOM

AHaIUTAYECKUI METOJT onrcaH B MyHKTE 4.3.2.
4.12.4 Omnpenenenne aMMOHUII-HOHOB HOHHOM XpomaTorpadueit
AHanMTUYECKH METO onucaH B MyHKTE 4.4.1.

4.12.5 CunexkrpodoromMeTpruiecKoe onpeaejeHne aMMHaKa Kak
AMMOHMI-MOHA METOA0M ¢ HHI0(EeHO0JI0M Io1yObIM

AHQIUTUYECKUI METOJ ONTUCaH B MyHKTE 4.4.2.

4.12.6 ABTOMaTH4YeCKoOe CIIEKTPO(OTOMETPHUYECKOE ONpeae/ieHne
AMMHAKa KAK AMMOHHUII-HOHA METOIOM ¢ HHA0(EHOJI0M roJly0bIM

AHaIUTUYECKU METOJ onrcaH B MyHKTe 4.4.3.

4.13 OmnpenesieHue cyJab(paToB B a3p030JbHbIX PUIbTPAX

4.13.1 Omnpenenenue cyjab(paToB MeTOA0M HOHHOM XpoMaTorpaguu

[Ipouienypsl mocie 3KCTPAKIUU adpo30dbHOro (pribtpa (myHKT 3.6.2) mist cuctem Dionex u
Waters onncansl B pazzene 4.1.
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4.13.2 Omnpenenenue cyab(aToB cieKTPOGOTOMETPUIECCKHM METOI0M €
NepxJI0paToM 0apusi - TOPUHOBBIH MeTO/

4.13.2.1 Oo6aacTb NpUMEHEHUs

JlaHHBII METOJ MPUMEHHUM JUIsl ONpeJesIeHHs] BOJO-PACTBOPUMBIX a3PO30JIbHBIX CYIb(aToB,
oToOpaHHBIX Ha GuUIbTp. Pabounit auanazon metona ot 1 g0 80 Mxr S/m.

4.13.2.2  IlpuHOUNBI

OtoOpanHHbIE (QWIBTPOM a’pO30JIbHBIC CYJIb(AThl PacTBOPSIOTCS B Bojae. KoHIEHTparus
cynb(}aToB B pacTBOpE OIpenessieTcsl CIeKTPOoPOTOMETPUYECKH, KaK OMUCAaHO B IYHKTax
42.1un4.22.

4.13.2.3 OodopynoBanue

B nomnonnenune xk 00Opyn0OBaHUIO, MEPEUUCIEHHOMY B MyHKTE 4.2.1, MCMONB3YIOTCS KOJIObI
Opnenmeriepa Ha 50 mit.

4.13.2.4 XuMukartsl

Te xe, yTo u B myHkTe 4.2.1.

4.13.2.5 Pearentsl

Te xe, uTo u B myHkTe 4.2.1.

4.13.2.6 Kaaubposka

[IpoBoauTCS B COOTBETCTBHHM C IyHKTOM 4.2.1.

4.13.2.7 AHaauTH4ecKas nmpoueaypa

[TomecTuTe 3KCIOHMPOBAHHBIE M OJNaHKOBBIE (QMIBTPHI B KOJIOBI OpeHMmeilepa Ha 50 M.
Jo6aspTe 20 Myt BOABI, THIATENBHO B30OJITaliTe M ocTaBbTe B mokoe Ha 30 muH. (s
(GWIBTPOB MaJIOro pa3Mepa U NpU HU3KUX KOHLEHTpaUUsaX Cyib(paToB aobasisiite mumb 10
MJI BOJbl). JleficTByiiTe fajiee B COOTBETCTBUM ¢ noanyHkramu 4.2.1.7 n 4.2.2.6.

4.13.2.8 IlpeancraBiieHue pe3yJbTaTOB

KonmeHTpaius Bo0-pacTBOPUMBIX a9PO30JIbHBIX CYJIb()aTOB B MPoOe BO3IyXa BHIPAKACTCS B
MHUKpPO TpaMMax Ha KyOOMETp U paccCuuThbIBaeTCs 1o (popmyiie:

C =1000(a —b)L

Vs
a = KOHLEHTpalMs Cepbl B PacTBOpEe MpoObI (MI/), paccUMTaHHAs MO KaTuOPOBOUYHOMY
rpaduky;
b = KOHIIEHTpamus cepbl B pacTBOpE OJIAHKOBOH mpode (Mr/1);
Vi = 00BEM BOJIbI, UCTIOIB3YEMOM IS SKCTPAKIIUU GrIbTpa (1),

Vv, = 00BEM BO3/yXa, IIPOLIC/IIEro Yepe3 GUIsTp (M°).
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4.14 OmnpenesieHue HUTPATOB U AMMOHHI-UOHOB B

a3P030JIbHBIX (PUIbTPAX

A30THas KHUCIIOTa, aMMHaK (M COJsHas KHCJIOTa), OTOOpaHHbIE HMIIPETHUPOBAHHBIMU
GuIbTpaMu, CTOSIIMMHM B IOTOKE 3a a’po30JbHBIM, Ha CaMOM JIel€ HE OTpakalT HX
UCTUHHBIE KOHIICHTPALMU B BO3AyXE€, MOCKOJIbKY Ha (MIBTPAaX MPOTEKAIOT (PU3MYECKHE U
XMMHYECKHE MPOLECChl, TJIaBHBIM 00pa3oM, C BOBJIEYEHHEM CEpHOM KHCIOThL IlyTem
CJIOKEHUS KOJIMYECTB MOHOB Ha a3p030JIbHOM (DMIIBTPE W Ha MUMIIPETHUPOBAHHBIX (PUIBTPaX
MOJKHO IOJIy4YUTh CyMMapHble KOHLIEHTPAL[MX a30THOW KHUCIOTHI U a’pO30JIbHBIX HUTPATOB,
aMMMaKa M a’3pO30JIbHOTO aMMOHUK-MOHA, COJITHOW KHCIOTHI M a3PO30JBHBIX XJIOPUIOB.
PaznenbHoe onpeneneHue Kaxxaoro U3 JByX KOMIIOHEHTOB MOXKET ObITh 00€CIEeUeHO TOJIBKO
JECHBIOJIEPAMHU.

DKCTpaKIMs a3po30JIbHBIX (PUIBTPOB ONucaHa B paszaeie 3.6.
4.14.1 OnmnpeaesieHne HUTPATOB METO0M MOHHOM XpomMaTorpapun
AHQIUTUYECKHI METOJ ONMCcaH B pazzene 4.1.

4.14.2 CunexkrpodoromMeTpuyecKoe onpeaeieHne HUTPATOB
BOCCTAHOBJICHHEM 10 HUTPUTOB U peakuueii ¢ cyjab(PpaHnI0BoMI
KHCJIOTOM

AHanmuTAYecKuii MeToJ1 onrcaH B myHKTe 4.3.1.

4.14.3 ABTOMaTHYeCKOe€ CIEKTPO(OoTOMETPHUYECKOE ONpeaeieHne
HUTPATOB BOCCTAHOBJICHHEM /10 HUTPUTOB M pPeaKkuuei ¢
Cy1b(aHHJI0BOH KHCJIOTOMN

AHaUTUYECKU METOJ onucaH B MyHKTE 4.3.2.
4.14.4 OmnpenesieHne aMMOHUII-HOHOB MOHHOM XpoMaTorpaduei
AHQIUTUYECKHI METOJ ONMcaH B pazzene 4.1.

4.14.5 CuoexkrpodoromMeTpruiecKuil MeTO] OINpeaeIeHUs] aMMOHUI-
HOHOB C MHA0(EHO0JI0M roy0bIM

AHanmMTAYECKU METOJ onrcaH B MyHKTE 4.4.1.

4.14.6  ABTOMaTH4YeCKHi CIeKTPOGOTOMETPUYECKUIT METON
omnpeeJeHUsI AMMOHHMI-MOHOB ¢ HHA0(EHOJIOM roJIy0bIM

AHaIUTUYECKHUI METOJ onKcaH B MyHKTE 4.4.2.
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4.15 OnpenesieHue Jerkux yrieBoJ0po/10B

OnucaHHBId 3/1€Ch METON sBJsIeTCS Tazoxpomatorpadudeckum metonom (GC) ¢ doro-
MOHU3alMOHHBIM AeTekTopoM (FID).

HUJIY o6namaer MHOTOJETHHM ONBITOM HWCIHOJIB30BaHUS JIOCTATOYHO TPYAOEMKOTO
HEaBTOMATUYECKOTO MeToJa. MeToj OCHOBaH Ha JABYX CTAaJIUMHOM KOHUEHTPUPOBAHUU
Bo3nyxa n0 1 nurtpa, ocymke ¢ nomompbio K,CO;, ynanennn CO, THUAPOKCHIOM HaTpHs,
razoxpomMartorpadguueckoM paszaeneHun Ha koioHke AlL,O; PLOT u dorononuzanmoHHoM
nerektupoBanuu (Schmidbauer and Oehme, 1985, 1986).

C yderoM HEOOXOJMMOCTH aHaiM3a B TEYEHHE KOPOTKOrO IEpHoJia BPEMEHHU OO0JbIIOro
KOJINYECTBA NMPOO BO3HUKIA MOTPEOHOCTh B aBTOMATHYECKOM BapuaHTe MeTona. IlportoTun
TAKOTO HOBOTO HHCTpyMeHTa Obul mpenoctaBieH Jx.Moypepom (Jack Mowrer, IVL,
Gothenburg, Sweden) Bo Bpemsa cemuHapa B Jlunnay (EMEP/CCC-Report 3/90). Otor
WHCTPYMEHT  JlaBaJl BO3MOXKHOCTH  HENPEPHIBHOTO  aBTOMATHYECKOTO  HM3MEPEHHUs
yrieBosioposioB  C,-Cs Ha ¢doHOBOM ypoBHE. MHCTpyMEeHT ObUI CKOHCTPYHPOBAaH W
U3rOTOBIIEH B coTpynnHudectBe ¢ gupmoirr Chrompack (Middelburg, The Netherlands). B
TEYEHUE psfa JeT Iocjae ceMuHapa B JIMHAay MHCTpyMEHT MOJEpHU3UpoBaics (pupMoit
Chrompack B corpyanuuectBe ¢ [.brnoemenom (H. Bloemen, RIVM, Bilthoven, The
Netherlands). C tex mop Bce Oosbiie W OONBIIE HCCIEAOBATEIBCKUX TPYIII, OCOOCHHO
BoBiieueHHbIX B mporpammy EUROTRAC/TOR, ocHOBbIBamM CcBOIO paboTy Ha
WCIIOJIb30BAHUM KOMMEPUYECKH JOCTYIHON Bepcuu 3Toro mpubopa. Ilociaemanmit acmekt —
pacTyiiee YuClIO IMOJb30BaTeIei JAHHOTO MeToJa ObLIO MPUYMHOW TOTO, YTO MBI PELIMIIH
MpoBOIUTH aHau3bl B paMkax EMEII umenno s3tum uHcTpyMeHTOoM. [IponaBaembie mpruOGopbl
JOJDKHBL OBITH 10 HEKOTOPOHM CTENeHH MOAW(UIIMPOBAHbI, YTOOBI JOCTUYH IOKa3aTelnei,
NPUCYIIUX CaMOJENbHBIM Hay4dHbIM mnpubOopam. Ilonb3oBarenn BHeCIU psJl MHOJE3HBIX
YCOBEPILICHCTBOBAHUM.

Huxe mnpuBeneHo omucaHUe yCTpOMCTBA M NPOLEAYpbl HM3MEpEHHUs. AHalu3 SBIAETCS
JIOBOJIBHO CJIOKHBIM, TI09TOMY JKeJIaTeIbHa CTaXKUPOBKA IIEPCOHAA.

4.15.1 OobopynoBanmue
4.15.1.1 Anamuszarop JIOC B Bo3ayxe (Chrompack, Middelburg, The Netherlands)

Ha puc. 4.15.1 nmpencraBneHa cxemMa yCTaHOBKHM C OpUTMHaIbHBIM ocymuTenem Nafion (B

npaktuke HUJIY He ucmonp3yeTcs) U pacnpeaenuTesb moTokoB mis 10 kanuctp. PucyHox
*

4.15.2 noka3pIBaeT yCTAaHOBKY C OCYIIUTEJIEM B TOM BHJIE, KaKk OHa ucnonb3yerca B HUIIY .

Mexnay kmananamMu V3 u V4 Obula mocTaBieHa OCYIIMTENbHAs TPyOKa ¢ BO3MOXKHOCTBIO
npoMbIBa M HarpeBa. OTo TedioHoBas TpyOka mimHoil 10 cm, nuamerpom Y4 mioiima ¢
¢putToBaHHON 20-MHKPOHHOM CTANbHOM KPOIIKOH ¢ 000MX KOHIIOB, HAIlOJHEHHAast ¢ 000MX
koHLOB Ha 3 cm K2CO3 u Ha 4 cMm cepenune NaOH.

*

JlaHHBIE PHCYHKH BPSZ JIM CMOTYT IIOMOYb B OCBOSHHH METOAWKH; HAMIYYIINM BapHAHTOM MOTJIa ObI OBITH
craxxupoBka crieruanucra B HUJIY u 3akynka cOOTBETCTBYIOIIET0 000pyAOBaHUSA (1pum. peo. pycckozo
nepesooq).
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JIIoMa,

[lepBas noBymIKa MpeACTaBIseT COOOW CTEKISIHHYIO TpYOKy JIuaMeTpom Ya

HanonHeHHyto nornorurensaMmu Carbosieve, Carbotrap u Carbotrap C, pe-hoxycupyromias

noByuika — 10-caHTUMETPOBBIN 0Tpe30K ¢ MOKpbITHEM «Poraplot Uy.
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4.15.1.2  T'azossiii xpomatorpad (GC 9000 Chrompack)

Kononka ¢ Al,O5/KC1 PLOT, 50 m; 0,32 BHyT. muam. (Chrompack).

Cuctema 00pa®oTku XpoMmaTorpaduuecKux JaHHBIX Ha MEepCOHAJLHOM Komibiotepe VG
Minichrom.

4.15.1.3 T'a3pl M MaTepHAJIbI

Bce rassl momkHBI OBITH 4-0i1 CTENEHW YKUCTOTHI WX Bhiie. OHH OYHMIMAIOTCA eIe OoJjee
ryOOKO TyTeM NpomycKaHust depe3 1Ba pasHblx 200 M UWIMHApPA, HATOJIHEHHBIX
AKTUBHPOBAHHBIM YTJIEM U MOJEKYJIAPHBIM CUTOM. DTOro AoctaTtoyHo s FID-razos, HO He
JIOCTaTOYHO I Tenus Kak rasa-Hocutens. ['enuil ouninaercs aajiee B CTaJIbHOM JIOBYIIKE
JUaMETpOM 74 JIOMMa, HANOJHEHHOM MOJIEKYJISIPHBIM CHTOM, IPH TEMIIEpaType KUIKOIO
azota. Bce TpyOku, KOHTaKkTHUpyloupe ¢ TpoOO0i, HOKHBI OBITH CyNep-4YUCTHIMH,
CIICITAaHHBIMU U3 HEP>KaBEIOIIEH cTanu uin TedoHa (oCymuTeabHas Tpyoka).

4.15.2 AHajuTHYecKas nmpoueaypa

AHanuTHYecKas Impoleaypa A JaHHOTO THIa 00OpyIOBaHUS MPECTABICHA MapaMeTpaMH,
MepEYHCICHHBIMU B Ta0. 4.15.1.

Tabu. 4.15.1. YcTraHoBOYHBIE TTapaMETPHI ISl TEMIIEPATYPhl, TA30B, HAIIPABJICHHS TIOTOKA,
BCJIMYMHBI TIOTOKA HA PA3JIMYHLIX dTalldaX dAHAJIMTUYICCKOTO [UKJIA pa60TBI
TEPMOICCOPOIIMOHHON STYEHKH

Iar | Jlopymka 1l | I'a3 Hanpasienue | ITorok Jlopymka 2 | I'a3 Bpems
I 270°C He OGpatHoe 20 M 120°C He 26 MHUH
II Komuarnas | He Ob6patHoe 20 M Komnarnas | He 60 MuH
111 -30 He O6patHoe 20 M Komuatnas | He 6 MHUH
v -30 ITpoba IIpsimoe 25 M Komuatnas | He 14 MuH
\Y -30 IIpoOa IIpsiMoe 25 Ma -180 He 6 MHUH
VI -30 He [Ipsimoe 5 MI -180 He 1 MuH
Vil 250 He+HC | O6patHoe 8 M -180 He+HC | 8 mun

Pacxo )Kuakoro a3ora COCTaBIsET OKOJIO 2 TUTPOB HA MPOOY.

Xpomarorpamma npejcranieHa Ha puc. 4.15.3.
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Injection C: <N20> 3 CS040393,1,1

Acquired on 09-Mar-93 at 20:15:33
Reported on 09-Mar-93 at 23:14:18
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Puc. 4.15.3. Xpomarorpamma JIETKHX yTJ€BOAOPOIOB, MTOJIYyUYEHHAs! HA TA30BOM
xpomarorpade.

4.15.3 Oob0ecneueHue KayecTBa

4.15.3.1 KaaunOpoBka

Jlis ompenesneHus ra3oB ¢ ONPEACICHHBIM YUCIOM aTOMOB yriepoja (OTOMOHH3AIMOHHBIM
nerekropom HUJIY ucnons3yer cMecu KamnOpOBOYHBIX Ta30B, IpuroToBieHHbIe B NIST.

CrannaptHas ra3oBas CMeChb aHAJIM3MPYeTCsl INPU TeX JK€ YCIOBUAX, 4TO M Ipoda
(oaMHAKOBBIE NIABJICHUE, PACXOJ] ra3a, 00beM U MEPUOJl BPEMEHH), MOAKIIOYCHHAs! K OJHOMY
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n3 10 mTynepoB pacnpeaenauTenas IOTOKOB. AOCONIOTHas TOYHOCTh KOHTPOJUIEpA
MacCONOTOKa B 3TOM CUTyalluu CTAHOBUTCS HE KpPUTHUYHOM P pacuyeTe KOHIEHTPaLUH.

B xadyecTBe OCHOBBI [JIs pacyeTa CUTHAJIOB OT ra30oB C Pa3JIMYHbIM YMCIIOM aTOMOB YIJIepoJa
HWJIY ucnonb3yer curHan ot H-OyTaHa, noidyueHHbI oT ctanaapta NIST ¢ koHuenTpanuei
10 ppb.

B pacupeaciamuTeii€ IIOTOKOB CTaHI[apTHHﬁ ra3d IMOACOCIHUHACTCA K MTYHCPY 1 u,
CJICO0BATCIIbHO, BCErJa NUBMCPACTCA KaK KaXKaasa ACCATasn np06a.

Bce yrimeBomopogHble NMHUKH B XpoOMaTOrpaMMax HICHTH(GUIUPYIOTCS W HHTETPUPYIOTCS
BPY4YHYIO.

Jns nenelt uaeHTU(UKALUMU 4Yepe3 CaMOCTOATENbHO HM3TOTOBIEHHYIO CHUCTEMY HHIXKEKIUH
BBOJIATCSI CTaHAAPTHBIE Ta30Bble cMecH (UpMbI Scotty (¢ KOHIIGHTpaUsIMH Ha YPOBHE ppm)
UJIM CaMOCTOSTEIbHO IIPUTOTOBJICHHBIE CTAHAAPTHI.

4.15.3.2 TexHu4eckoe 00C.Iy:;KHBAaHHE

bnankoBbIe 3HaUYEHUS ra3a-HOCHUTENS MIPOBEPAIOTCA MMYTEM IIPAMOTO IMOAKIIFOUYCHUS K OJHOMY
N3 IOTYOCPOB pasgaTyvka. I[J'IH HAaACKHOTO aHajin3a OYCHb JICTYUYUX YIJICBOOOPOJ0B
MPUHIHUITHAIBHO Ba)KHOM SBJISICTCS KAUECTBEHHAS OUMCTKA ra3a-HOCHTEIIS.

brnankoBbie 3HaUeHUS Bcero mpubOopa U, OCOOEHHO, JOBYLIEK MOJIKHBI KOHTPOJIHPOBATHCS
JIOCTATOYHO YacTO. BBICOKOKHUIIAIIME COSAMHEHUSI MOTYT B JIOBYIIIKaxX pasjlaraThCs W JaBaTh
0oiee BHICOKHI ()OHOBBIN IITyM IS Psiia COSIUHEHUH.

[Inoxoe paspelieHHe XpPOMAaTOrpamMMbl CIIYXKHT CUTHAJIOM I HEOOXOAMMOCTH CMEHBI
OCYyIIAIOUIMX areHToB. [Ipy pyTHMHHOM aHajM3e OCylIalomas TpyOKa 3aMeHseTcs KaKIylo
HEZIeIo.

MocTosiHHas (bMKcaLI,I/I‘il nnowaan nuka npn namepeHnn ctaHaapta MoxeT ObITb OY€Hb NONEe3Hon Ans
KOHTPOJ1A MOCTOAHCTBA pa6OTbI r|p|/|6opa BO BpEMEHW.

BenuunHbl BceX ITOTOKOB CJICAYCT JOCTATOYHO YaCTO MPOBEPATD.

4.15.4 CcblIKH

Schmidbauer, N. and Ochme, M. (1985) Analysis of light hydrocarbons (C,—Cy) at ppt levels
by high resolution gas chromatography. J. High Res. Chrom. & Chrom. Commun., 8, 404-
406.

Schmidbauer, N. and Oehme, M. (1986) Improvement of a cryogenic preconcentration unit
for C,—C4 hydrocarbons in ambient air at ppt levels. J. High Res. Chrom. & Chrom.
Commun., 9, 502-505.

EMEP (1990) EMEP Workshop on measurement of hydrocarbons/VOC. Lindau, Federal
Rep. of Germany, November, 69, 1989. Lillestrom, Norwegian Institute for Air Research
(EMEP/CCC-Report 3/90).
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4.16 OmnpenesieHHue AJIbACTHI0B U KETOHOB B OKPY:KAKOLIEM
BO3yXe

OtoOpaHHbIE UMITPETHUPOBAHHBIMU TPyOKamMu B Buae 2,4-THHUTPOGECHUITHAPA30HOB (2,4-
DNPH) anpnerugsl M KETOHBI MOTYT OBITh OINpEAENeHbl B JKCTPAKTE C TOMOIIBIO
KUIKOCTHOM Xpomarorpaduu Beicokoro paspemenus (HPLC).

4.16.1 QOobopynoBanue
MoryT OBITh UCTIONB30BAHBI CIEAYIONINE HHCTPYMEHTBI U 000pyI0BaHUE:!

e Monaynenass cuctema Hewlett-Packard 1050, cocrosimas u3 CHUCTEMBI MMOJa4Yd
pactBoputens 79852A, nuognoro nerekropa G1306A u aBTocamiuiepa 79855A.

e Komonka Nova-Pak Cg, gactuier 4 mxm (No. 86344, Waters Associates), 150 mm * 3,9 mm
BHYT. JINaM.).

o [Ipenkononounslit BcTpoeHHbI GuiubTp Waters, No 84560.

o [mpuimsl 1 MepHas ocyAa.

4.16.1.1 XNMHUKATBI

e AIIETOHUTPUI BBICOKOH YUCTOTHI JIs KUAKOCTHOM Xxpomartorpaduu, Rathburn Chemicals
Ltd., No. RH 1016.

e Mertanon, Merc No. 6009.

e Terparunpodypan, Merck No 8101.

Boga muctunnupoBaHHas B KBapIEBOU MOCYJE M MPOIIEAIIas HOHOOOMEHHYIO CHUCTEMY

ouuctku Millipore “MilliQ”.

Wonmng xamus, una, Fluka No. 60400.

Cepnas kuciora, Merc No 714.

OTaHoI.

Heob6xoammbie kKapOOHUIIBHBIE COSTUHEHUS.

2,4-muautpodenmiruapasut, Fluka No 42210.

4.16.2 AHajquTHYeCKas npoueaypa

Hanonnute mmpun Ha 5 mut aneToHUTpuiIoM. [lomectuTe 3KCTpakT MpoObl B KIOBETY HA 3 MII
C Y3KHM TOPJIOM. DIIIOMPYUTE TMPOU3BOJHBIC COCIUHEHHSI MEIJIEHHBIM (0KOjo 1,5 Mi/MuUH)
NPOMyCKaHUEM aleTOHUTpHIA uepe3 KapTpumk. [IpekpaTure simonpoBaHHe, Korga Oyner
nocTurayta metka «3 mim». Ilepenecute mpumepno 0,5 mur pactBopa mpoObI B KIOBETY
aBTOCcamIuiepa Ha 2 MJa M 3akpoiite ee. C 3TOro MoMeHTa mpoba rotoBa AJs aHadu3a Ha
HPLC.

10 MKy mpoOBl WM CTaHIAPTHOTO PACTBOpA OTHEISETCS C HCIOIh30BAHUEM YETBEPTHOM
CMEeCH METaHOJa, BOJbI, ALETOHUTpHIAa U Terparunpodypana. Tabm. 4.16.1 mokasbiBaer
MEPEX0/Ibl B UCIIOJIb3YEMOIl COBOKYITHOCTH MapaMeTpPOB.

JleTekTHpoOBaHWE W KOJMYECTBEHHOE OIPEIECICHUE MPOBOJUTCS HA JIJIMHE BOJHBI 369 HM
(mpuHa 1oJIOCH 22 HM) € UCIOJIb30BAaHUEM B KAUECTBE CPaBHUTEIBHOM JUIMHBI BOJHBI 474
HM (mmpuHa mosockl 50 HM). [leTekTMpoBaHHME W KOJMYECTBEHHOE OTMpECICHUE
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TUKapOOHWJIOB TPOBOJIWTCA Ha JiauHe BOJHBI 440 HM (mIMpuUHA TOJOCHI 22 HM) C
MCIIONIb30BaHUEM B KaueCTBE CPABHHUTEIHHOW IIMHBI BOJMHBI 337 HM (mmpuHa mojockl 50

JIOMKHBI ~ M3MEPATHCS  CIEAYIOMUE  KapOOHWIbHBIE  COSAMHCHUS:  (OpMabICTHI,
aleTalbJeTu/l, alleTOH, MPOMAaHOH, 2-MEeTUJI-TponeHan, OyTanan, 2-0yTaHoH, 3-0yTeH-2-OH,
MIEHTaHAJI, TeKCaHasl, 0EH30KapOabACTH I, dTaHIHAJ, OKCOTIPOTIaHAIT.

Taba. 4.16.1. YeTBepTHbIE cOCTaBbI IpH pasaeneHun npeacrasisitomux ans EMEIT untepec
KapOOHMIITHPA30HOB MIPU CKOpOCTH 1moToka 0,8 Mi1/MuH.

Bpemsa | % TetparmgpodypaH | % AuetoHutpun | % Bopa % MeTtaHon
0,0 18,0 22,0 60,0 0,0
0,5 18,0 22,0 60,0 0,0

20,0 8,4 37,4 54,2 0,0

24,0 0,0 0,0 34,0 66,0

40,0 0,0 0,0 15,0 85,0

41,0 0,0 0,0 15,0 85,0

45,0 0,0 100,0 0,0 0,0

48,0 18,0 22,0 60,0 0,0

4.16.3 buaaHkoBbIe IPOObI

[lpu mpoBeneHMM aHAIM30B Ha KapOOHMJIBHBIE COCAMHEHHUS J1a0opaTopHbIe OJaHKOBBIC
npoObl JOJKHBI TOTOBUTHCS €XKEIHEBHO. EjkeHenenabHO IOKHBI JTOCTaBIATHCS IOJIEBBIE
OmankoBble TPoOBL. BOo3MOXXHO, 4TO OJaHKOBBIE YPOBHU (hOpMallbJeTHaa, aleTaabAeriIa u
alleToHa OyJqyT MEHATbCA OT MapTHUM K MapTUH KapTpWKeH M OT MapTMM K NapTHH
ALCTOHNTPHIA. YPOBEHb ONAHKOBEIX NpoO He JAOmKeH mnpeBbmarth 0,05 MKr/M
KapOOHMJIBHBIX COEJMHEHUH B pode ¢ 00beMoM Bozayxa 750 1.

4.164 IloaroroBka ruApa3oHOB
1. PactBopute 400 mr 2,4-muHutpodeHmirnapasuaa B 2 Ma 96% cepHON KUCIOTHI. DTOT
pacTBOp npu nepememuBaHuu Jo6aBbTe K 13 Mi1 75% sTanona. HepactBopeHHbIE TBepabIe

OCTAaTKH YAJAJIUTC C MIOMOIIBIO IMUIIECTKU HaCTepa.

2. O6bemM, cooTBeTcTByrOmUA 500 Mr KapOOHHIBLHOTO COEIWHEHUS, mepeHecute B 20 M
3TAaHOJIA.

3. PactBop kapOonuna (2) mepenocurcst 3ateM B pactBop DNPH (1) npu nepememmBaHum.
PacTBOp n0MmKEH OTCTOATHCS 15 MUH JU1s 3aBEPILEHUS PEAKIIUH.

4. TlpodwmieTpylite pacTBop (3) M NEPEKPUCTAIMIMPYHTE THIPA30H M3 BOJHOIO PacTBOpA
sTanona. (I'mapa3oHbl M3 HEHACHIIEHHBIX/aPOMATUYECKUX KapOOHWIIOB MOJKHBI OBITh

MePEKPUCTATN30BaHbl U3 BOJAHOIO PacTBOPA allE€TOHUTPHIIA.)

5. BeicymuTe ruapasoH u nposeaute Tect Ha uucrtoty (HPLC-UV).
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4.16.5 KaauOpoBka

[TpuroroBbTe 6a30BBII PACTBOP M3 KAXKIOT0 KapOOHMITHIPA30HA, PACTBOPHB IMPUMEPHO 5 MT
(+/-1%) B 100 w™mn aneronutpuna. (Ot 0Ga3oBble pacTBOpPHl OyAyT TOTOBBI IS
ucnonb3oBanus.) KainbpoBouyHble pacTBOPBI TOTOBATCS pa30aBieHHEM 0a30BBIX PAaCTBOPOB
(ot 1 10 2 MKT/MJI TOAMTCS 17151 OOJIBIITUHCTBA AHATIU30B).

4.16.6 KoiamnuyecTBeHHOE Onpeae/ieHue

Konnentpanust kapOOHMIBHBIX COEIMHEHUH B POOE BO3IyXa BhIpa)KaeTcs B pa3MEpPHOCTH
MKI/M3 ¥ paCCUMTBIBAeTCA 10 PopMmyIie::

C- H(p)cvk
H(s)V
C : KonmeHTpanusi KapOOHHIILHOTO COSAMHECHUS B BO3yXE [MKI/M3]
¢ - KoHmeHTpamnust KapOOHUILHOTO COSTMHEHUS B CTAaHAAPTE [MKI/MI |

H(s) : BsicoTa/mnomans nuka aias CTaHIapTa KapOOHUIBHOTO COSTMHEHUS [YCIIOB. eI |

H(p) : BsicoTa/mnomans nuka ajis KapOOHWIBHOTO COeTUHEHHS B pobe [ycToB. e, |

k : IlepeBomnoil ko3pduIMEHT (Hampumep, U3 TUApa3oHa B KapOOHWI); IS
dopmansaeruna 0,1429, s aneransaeruaa 0,1964, s anerona 0,2373 u T.14.

V  : O06beM npoOsl [M3]

\% :  OOBeM IMpUTOTOBICHHOM JKUIKOHN MPOObI [MII]

4.16.7 Ilomexu

Henocrarounast 5(@eKTuBHOCTE 030HOBOrO CcKpyOOepa TpuBeAET K 3HAYUTEILHOU
HE/I0O0LEHKE HEKOTOPBIX KApOOHUITHPA30HOB.

4.16.8 CcbLIKH

Vairavamurthy, A., Roberts, J.M. and Newman, L. (1992) Methods for determination of low
molecular weight carbonyl compounds in the atmosphere: a review. Atmos. Environ., 264,
1965-1993.

Slemr, J. (1991) Determination of volatile carbonyl compounds in clean air. Fresenius J.
Anal. Chem., 340, 672-677.

Dye, C. and Oehme, M. (1992). Comments concerning the HPLC separation of acrolein from

other C; carbonyl compounds as 2,4-dinitrophenylhydrazones: a proposal for improvement. J.

High Res. Chrom., 15, 5-8.
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4.17 AHaJguTH4YeCKHE METOAbI JAJIf ONPeAeJICHUs THAKEIbIX
MeTaJLJIOB

4.17.1 Bseaenmune

CoBmectabii  cemunap EMEII u TI'CA/BMO (EMEP, 1997a) BbeiOpan wmacc-
CIIEKTPOMETPHUYECKUN METOJl Ha WHIYKTUBHO cBs3aHHOW mnazme (ICP-MS) kak 6a30Bblit
Meton mpu usMmepeHusx B pamkax EMEIIL. Hckmouennem sBIsSIETCS PTYTh, IS KOTOPOM
0a30BBIM OMpEJENICH METOJ AaTOMHO-(IIOOPECIICHTHONH CHEKTPOCKOMUU XOJOJHOTO IMapa
(CV-AFS). OTot meTon onucaH oTaeabHO. MOryT OBITh HCIIOIB30BaHbI U JPYTHE METOJIBI, HO
JUIIb B TOM CIIy4ae, €Clid OHM JEMOHCTPUPYIOT PaBHBIE BO3MOKHOCTU C PEKOMEHI0BAaHHBIM
MeTOJIOM. BBIOOp KOHKPETHOTO METOa 3aBUCHUT OT JKEJIaeMOoro mpejena J1eTeKTUPOBaHuSI.

Ta6m. 4.17.1 nmaer mpencraBieHHe O Tpeaesax IETEKTHUPOBAHUS TEX METOAOB, KOTOPHIE
npeacTaBieHsl B 1aHHOM PykoBoxactee. B pamkax EMEII uzMepeHus TspKenbIX METAIIOB
MpOBOJATCS B 23 CTpaHax C WCIOJb30BAHUEM PAa3IUYHBIX METOAUYECKHUX IOJXO/0B,
yKa3zaHHbIX B Tabn. 4.17.2 (Berg et al, 2000). B PykoBoactBe onuchiBatoTcsi 4 U3 BOCHMH
yKa3aHHBIX B Ta0J1. 4.17.2 METO/IOB: Macc CIIEKTPOMETPHS Ha HHIYKTHBHO CBS3aHHOW IIa3Me
(ICP-MS), atomHo-abcopOroHHas crekTpomeTpusi ¢ TpaduroBoii kroBeroir (GF-AAS),
IJIaMeHHass aToMHO-abcopOmmonHast cnekrpometpusi (F-AAS) u aromHo-duyopecueHTHas
cnektpockonusi xonogHoro napa (CV-AFS). Beibop naHHBIX METOJOB OCHOBAaH Ha OIBITE,
HakoryieHHoM B pamkax EMEII, a taxke Ha mH(OpMaIuu, MOJy4eHHOH OT ATEHTCTBA IO
3amute okpysxaromieit cpeanst CLIA.

Tab6um. 4.17.1. Ilpenensbl neTEeKTUPOBAHMS. DTO 3HAYCHHS alllapaTypPHBIX MPEACIIOB,
IMMOCKOJIBKY B paCdC€T HC NPUHUMAJIUCH 6JIaHKOBLIe 3HAYCHUSA PCAarcHTOB U

(bUIBTPOB.
AnemeHT ICP-MS, ur mn™' @ | GF-AAS, Hrmn'? | F-AAS, vr mn '
As <0,01 0,056 0,02
Cd <0,01 0,0014 0,5
Cr <0,01 0,0038 2
Cu <0,01 0,015 1
Ni <0,03 0,072 2
Pb <0,001 0,007 10
Zn <0,02 0,006 0,8
Hg 0,2 0,001

3 Fisons Scientific equipment, VG Instrument Group, Bulletin No.5M/AMSG/390, England
Perkin Elmer, “new AnaIys.tT'VI 800 detection limits”,technical note,Norwalk,USA,1998
®  Parsons, M.L. and Forster, A.L., Applied Spectroscopy, 37 (1983) 411-418
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Tab6n. 4.17.2. Ananutudeckoe 000pyA0BaHUE, UCTIOIB3YEMOE ISl ONIPEACIICHUS] METAJIJIOB
Ha cetu EMEII (Berg et al., 2000).

Meton KonunuectBo nabopaTtopuii TIpencTaBICHbI B TAHHOM
PykoBoactse

NAA 0

ICP-MS 6 X

GF-AAS 4 X

ICP-AES 1

PIXE 1

XRF 1

F-AAS 5 X

CV-AFS 7 X

4.17.2 Ilpoueaypbl OYUCTKH

Best moBTOPHO Hcnosib3yeMasi JIabopaTopHasi MocyAa U3 CTekiIa, TeUIOHa, MOJIMATUIIEHA U
IpOY. JI0JDKHA OBITh TEepel UCTIONb30BAHUEM TIIATEIBHO MPOMBITA JJISl TOTO, YTOOBI H30eXKaTh
3arpsisHeHHs PoObl. [Ipo600TOOpPHBIE OYTHUIKK TOJDKHBI MMPOMBIBATHCS IEMOHU3HUPOBAHHON
BofoM M BeIMauuBaThcs B 3% pactBope HNO;3 B Teuenue 24 wyacos. Ilocne kuciorHoro
BbIMAaUMBaHUsA OYTBUIKM s XpaHEHUs NpoO OCaIAKOB JOJDKHBI OBIT TPUXKIbI MPOMBITHI
BOJIOH, a 3aTeM 3anonHeHsl 1% pactBopom HNO3 1 3aKpBITHL.

IIpoGooTéopHbIe COCYABI JOKHBI OBITH TPUXKIBI MPOMBITHI JIEMOHU3UPOBAHHOW BOJOM,
BBICYILIEHBI, 3aKPBITHI U 3all€4aTaHbl B INIACTUKOBBIC ITAKETHI C 3aCTEIKKOM.

CMeHHBbIe HAKOHEYHHUKH INHMIETOK [OJDKHBI ObITh MOMEIEHBl B IUIACTHUKOBYIO OYTBLIKY,
HanoHeHHY0 1% pactBopoM HNO;. Heckosnbko pa3 mepeBepHUTE OYTBUIKY, YTOOBI BCE
HaKOHEYHHMKH 3aIlOJHWINCh KHCIOTHBIM pacTBOpoM. HakOHEUHHKH B KHCIOTHOM pacTBOpE
JIOJIKHBI BBIMAaUMBaThCsl KaKk MUHUMYM 12 yacoB. CielTe KUCIOTHBIM pacTBOp M IPOMOMNTE
HAaKOHEYHMKM TPWXKIbl, HAmoyHAs OyTbUIKY J€HMOHU3UPOBaHHOM Bomoi. CrpsxHuUTE
MaKCHUMaJbHOE KOJMYECTBO BOJAbI M3 OYTHUIKM C HAKOHCYHHKAMU M XpaHUTE HUX 0
MCIIOJIb30BaHUSI BHYTPU OYTBHUIKH.

KoJsibuieBble mpokJaaku M GuIbTpoaep:KaTeau OJOKOB IOCIEAOBATENbHBIX (DHUIBTPOB
JIOJDKHBI ObITH 3aMoueHbl B 1% pactBope HNO; Ha 12 yacoB, a 3aTeM TPHKIbI IPOMBITHI
JIEMOHU3UPOBAHHOM BOJOM.

KroBeTsl ¥ ipoOKK aBTocamIuiepa (TOJUCTHPEHOBBIC HIIM IOJHATUICHOBBIC) JOJDKHBI OBITh
MIPOMBITHl JACMOHU3UPOBAHHOW BOAOM, 3amoueHbl B 1% mnpoueHtHoM pactBope HNO;
MUHUMYM Ha 12 d4acoB, a 3areM TMepel HCIOIb30BAHUEM TPHXKIBl MPOMBITHI
JIEMOHU3UPOBAHHOM BOJOM.
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4.17.3. Onpeaeaenne Cd, Pb, Cu, Zn, Cr, Ni 1 As ¢ HCII0/Ib30BAHUEM
Macc-CeKTPOMeTPHH HAa OCHOBE HHAYKTHBHO CBSI3AHHOM
I1a3MBI

4.17.3.1 BBenenue

Meton ICP-MS sBaseTcsl MHOTORJIEMEHTHOM TEXHUKOM, YTO BEChMa IMOJXOJHUT JUIS aHaln3a
TpaccepHbIX JJieMeHTOB. JlaHHas TexHuKa Tmpexanaraer g OOJBIIMHCTBA 3JEMEHTOB
pacIIMpeHHyYI0 JIMHEHHYIO IKany ¥ HU3kui (oH. IlodydeHHBIE 3TUM METOJOM Ipeebl
JNETEeKTUPOBAaHUSl JIydllle WIM Ha TOM € YypOBHE, YTO U Ui aTOMHO-a0COpOLIMOHHOU
cnekTpomeTpuu ¢ rpaduroBoii kioBetoil (GF-AAS). JlanHblit METOA MOABEPIKEH PALY MTOMEX,
0 4eMm peub moiner Hmwke. B komOuHammm ¢ metomoM ICP-MS MoryT wcmoib30BaThCs
pa3IMYHbIC CUCTEMBI BBEJICHUS MPOO, YTO MO3BOJSIET aHATM3UPOBATH HE TOJIBKO JKHIKHUE, HO
U TBepAble, MacTooO0pa3Hble, ra3000pa3Hbie MpoObl. B maHHO# riaBe OymyT HpecTaBlICHbI
JUIIb TPAIUIIMOHHBIE CIIOCOOBI BBEACHUS KUAKUX MPOO.

4.17.3.2 llpuHUMIBI

ICP-MS sBnsieTcst METOJIOM, B KOTOPOM OOpa30BaHHbIC B MHAYKTHUBHO CBS3aHHOW IUIa3Me
MOHBl  pa3feNsIioTCsl W JIETeKTUPYIOTCS — aHaJlIM3aTopoM  Macchl. PacTtBop  mpoObl
NEPUCTATBTUUECKUM HACOCOM IOJAETCS B PACHbUIMTEND. PaclibiINTENb NPEBpaIAET KUAKYIO
npo0y B TOHKHE a’pO30JIbHbIE YAaCTUIbl, KOTOpPbIE BHOCITCS B IIJJa3My MOTOKOM
ra3o00pa3HOro aproHa, 4acTo Ha3bIBAEMOTO Ia30M-HOCUTEIEM WJIM PACTbUINTENIEHBIM Ta30M.
[Ipu wucnonb30BaHUKM OOBIYHOIO MHEBMATHYECKOrO pachbuiuTens b 1-2% mnpoObl
JIOCTUTAET TuIa3Mbl. B ma3me npoba mpeBpaiiaeTcs B map, IMCCOLMUPYET, aTOMU3UPYETCS U
JI0 pa3JInYHbIX YpOBHEHN noHM3MpyeTcs. OOpa3oBaBLIMECS MOIOKUTENBHO 3apsSKEHHbIE HOHBI
1 MOJIEKYJISIpHbIE MOHBI 3KCTPArvpyroTCs B aHanu3atop macc. IIpocroit kBaapymonb gaer
paspernieHue B 1 aTOMHYI0 €UHUILY MacChl WJIM OoJiee 1o MIMpUHE TTuKa Ha ypoBHE 10% ero
BBICOTHL. MOHBI pa3fensiorcs MO COOTHOUICHHIO MacChl K 3apsay (m/z) KaHaIbHBIM
AJNIEKTPOHHBIM yMHOXuTeNeM. JlerambHoe omwucanue wmertona ICP-MS moxno HailTH B
pa3nu4HbIX yueOHuKax (Hampumep, Jarvis et al., 1992; Montaser, 1998).

4.17.3.3 Ilomexu
[Tpu ucnons3oBanuu ICP-MS crnenyer Bceraa moMHUTH O BO3MOKHOCTH CIIEIYIOIINX TOMEX:

H3zo00apnoe nanosxcenue

N300apHbie HaATOKEHUS MPOSBISIIOTCS TOTJa, KOTAAa JBa JJIEMEHTa UMEIOT H30TOMBI C
coBmajaromiel Maccoil. J{ns mpeogoneHus 3Toi mpobaemMbl BO3MOXKHO cienyromee: (1) ans
AHATM3UPYEMOTO JIEMEHTa MOXKET OBITh BEIOpAH JAPYToit H30TOM; (2) MOXKET OBIThH ONpeaecH
CUTHAll JpPYroro H30TOMA MEIIAIONIET0 SJEMEHTa W C HCIOJb30BAHUEM JaHHBIX [0
M30TOIHOMY COCTaBY BBIUYMCJIEH BKJIAJl IOMEXHU B CUTHAJ MU30TONA ONPEAEISIEMOrO AJIEMEHTA.

H306apnoe nanoxcenue MHOZ0AMOMHBIMU UOHAMU

N306apHOE HAJIOKEHHE MOKET MMETh MECTO TIPH 00pa30BaHMKM MHOTOATOMHBIX MOHOB (/1Ba U
6onee), Hanpumep ArO’. OHI 06pa3yIOTCS B GHICTPHIX HOH-MOJIEKYIAPHEIX PEaKIAX MEKILY
KOMITOHEHTaMH PacTBOPHUTEINS U MAaTPUIIBI POOBI C KOMITOHEHTaMH T1a3Mbl. JJOMUHaHTHBIMU
KOMITOHEHTaMH TIIa3Mbl U €€ OKpykeHus sBisitorcss Ar, O, N u H. DT snemeHTH MOTYT
COYeTaTbCsl C JPYIMMH, 00pa3ys IIMPOKUH CIEKTp MHOIOATOMHBIX HOHOB. OCHOBHBIE
DIIEMEHTHI PACTBOPHUTENSI WM KHCIIOT, WCIOJB30BAHHBIX NPU IMOJITOTOBKE IMPOOBI, TaKXKe
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MOTYT y4acTBOBAaTh B 3TUX HMOH-MOJIEKYJSIPHBIX peakiusax. Takum oOpa3om, O0IbIIOE YHCIIO
MHOTOQTOMHBIX COCTABJISIOIIUX MOTYT OBITh MPUYHHON H300apHOrO HamokeHus. Jlo xakoi
CTCTICHH HWMEET MECTO O0pa30BaHHE MHOTOATOMHBIX HOHOB, 3aBUCHUT OT HECKOJIBKHX
napaMeTpoB, BKIIOYas TEOMETPUIO BBOJA MPOOBI, MapaMeTphbl IJIa3Mbl, XapaKTEPUCTHKU
pacmbUIATENs, BBHIOOP KHUCIOT M PAaCTBOPUTENCH, a TakkKe NPUPOAY MATPHUIBI TMPOOBI.
TmarensHol onTumu3anueit npubopa I[CP-MS MoxHO mnoagep:kuBaTh 00pa3oBaHUE
MHOT0aTOMHBIX MOHOB Ha MUHUMAJIbHOM YpPOBHE, & YyBCTBUTEIBHOCTH K 3JIEMEHTaM — Ha
MakcuMyMme. Eciu momMex OT MHOTOaTOMHBIX MOHOB BBIOOPOM albTEPHATHBHBIX H30TOIOB
aHATM3UPYEMOTr0 JJeMEHTa H30eXaTh HE YyAaeTcs, B JaHHBIE JOJDKHBI OBITh BHECEHBI
COOTBETCTBYIOIIUE KOPPEKIIUH.

H300apnoe nanoxcenue uonamu ¢ 080OUHBIM 3apa0oOM

HoHbI ¢ OBOWHBIM 3apsOM NETEKTHPYIOTCS C TOJOBMHHOW Maccod (m/2). BompmmHCTBO
00pa3yIoUIMXcsl B IUIa3Me€ HMOHOB MMEIOT €IMHMYHBINA 3apsia. MoHBI ¢ ABOHHBIM 3apsaoM
XapaKTepHbI JUIS IET0YHbIX, IET0YHO3EMEIbHBIX U HEKOTOPBIX NEPEXOHBIX MeTaisioB. [Ipu
OOBIYHBIX pabounx MapaMeTpax Miaa3Mbl U PacCHbUIMTENS YPOBEHb HOHOB C ABOMHBIM 3apsIOM
He npesbImaet 1%.

QDu3uueckue nomexu

duzuyeckre MOMEXHU CBs3aHbl C TMPOLIECCAaMU pACHbUICHHS W TepeHoca, a TaKkKe C
3¢ (HEeKTUBHOCTHIO HOHU3AIMH. D(PPEKTUBHOCT MPOIIECCOB PACTIBIICHHS M TIEPEHOCA 3aBHCUT
OT BSI3KOCTU M TOBEPXHOCTHOT'O HATSDKEHMS paclbuisieMoil xuakocTu. ClenoBaTenbHoO, 3Ta
busnueckass momexa (3PPexT MaTpUIbl) MOXKET HWMETh MECTO, Korga TpoObl |
KamuOpPOBOYHBIE CTaHAAPTHl UMEIOT pa3iNuHylo0 MaTtpuily (Makpo cocrtaB). Kpome mombopa
UIACHTHYHBIX MATPHIl JJIsi MPOOBI M KaJTUOPOBOYHBIX CTaHIAPTOB, YPOBEHHb MOMEX MOXKHO
CHU3UTH UCTIOJIB30BAaHUEM BHYTPEHHETO CTaHIapTa.

Cuctembl ICP-MS 4yBCTBUTENBHBI K pacTBOpaM, COAECPKAIIUM 3HAYUTEIbHBIE KOJWYECTBA
PacCTBOPEHHBIX TBEPABIX BEIIECTB. 3aCOPEHHUE PACIBUIMTENS U 00pa30BaHUE HAJETa TBEP/BIX
cojled Ha KOHYMKE KOHMYECKOrO COIjla BEeAyT K TMOTepe YYBCTBUTEIBHOCTH U K
CYIIIECTBEHHOMY Jipeii(py cHrHasia B Te4eHUE MaJIbIX TIPOMEXYTKOB BpeMeHHU. PexoMenayeTcs
HE BBIXOJUTh 32 YPOBHH MacCOBOI'O COOTHOLIEHUS! pacTBOPEHHBIX TBepAbIX BeuiecTB 0,1-2%
(Perkin Elmer, 1993). Brpicokass KOHIEHTpamus MaTpUIbl BEAET OOBIYHO K HU3KOU
MPEU3UOHHOCTH. [Ipr 3TOM 3HAYUTENBHBIM MOXET OBITH A(DPEeKT maMaTu, U MoTpedyeTcs
JUTUTENbHAs TpoLeAypa MPOMBIBKU. M CIONBb30BaHWE IMOTOYHOTO BBOAA MPOOBI MOMXKET
CHU3UTH BIMSHHE STUX [TOMEX.

Ippexkmvl namamu

Ecnu KOHIIEHTpaluu MOCIEI0BATENbHO M3MEPSIEMBIX MPOO WM CTaHIAPTOB CYIIECTBEHHO
pa3IMYaIoTCs, MOXET BO3HUKHYTH 3PdeKT mamsaTu. IToT 3PdeKT CBSA3aH C OTIOKEHHUEM
HaJieTa MpoObl HA KOHMYECKUX COIJIaX U B paclbUIMTeNbHON KaMepe. D deKT Takxke 3aBUCHT
OT THUIA MPHUMEHSIEMOTO pachbUIATENst. YTOOBI MPHUBECTH CHUCTEMY B MCXOTHOE COCTOSHUE,
BpeMs IPOMBIBKH MEXy TPOOAMU JTOJIKHO OBITh JOCTATOUYHO MPOAOKUTEIHHBIM.

Koumpons nomex

UTtoObl WMETh BO3MOXKHOCTH TIPEJICKa3bIBaTh BO3MOXKHOCTh MemIarommx 3¢h(exToB mpu
aHaJIM3€ TOTO WJIM MHOTO DJIEMEHTa, PEKOMEHIYETCs OIpeAeNsaTh KOHIEHTPAlUd B Mpode
OCHOBHBIX KOMIIOHEHTOB. [Iporpammsbl aHanu3a JOJKHBI PEAyCMaTPUBATh JETEKTUPOBAHUE
CJIEIYIOLINX U30TOTOB!

Mg, *Na *Al, *'P, **S, *°Cl, *Ca, >*Mn u *'Fe (cm. Tabm. 4.17.4).
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Peazenmul u cmanoapmol

A30THas KuciIoTa (HNOs) 65%
ApCEHHT HaTpHUs (NaAsOy)
Kanmuit metammmaeckuii (Cd)

Xpomart kanmus (K2CrOy)
Cynbdar mean (CuSO4* 5H,0)
Cynbdar Hukens (NiSO4*6H,0)
HuTtpar cBuHna (Pb (NOs3)»)
[{MHK MEeTaIITHYECKUIA (Zn)

bazoBeie pactBopsl Aiig [CP-MS MOXHO 3aKkynuTh WM NMPUTOTOBUTH W3 XMMHUKATOB OYEHb
BBICOKON 4MCTOTHI (99,9% wunu Bbiie). CTaHAApThI TOJKHBI PACTBOPATHCS B TIOAXOJSIIIUX
st atoro kucnotax (HNOs, HCl, HF) ¢ uuctoroii Ha ypoBHe uma. Kak u xumukar, u3
KOTOpOTO JesiaeTcsi 0a30BbIi PacTBOpP, KHCIOTA JIOJDKHA OBITh YETKO OXapaKTepU30BaHa. JDTO
AT BO3MOXKHOCTb PACCUUTHIBATH COAEPKAHHE MOHOB, KOTOPbIE MOTYT CO3/[aBaTh MOMEXH
(Cl, SO4”). A30THas KHCIOTAa JA€T OYEHb MPOCTOM CIEKTP, M C STOH TOUKM 3PCHHS
paccmaTtpuBaeTcss Kak =~ HaeanbHas ~Marpuma. HeoO0Xogumo  HCMONb30BaTh  TOJBKO
JEUOHM3MPOBAHHYIO BOJY C DJJIEKTPUYECKHM CONpPOTHBICHHEM Oojee 18 Mowm/cwm.
Heo0Oxoaumo ncmonb30BaTh aprod BeICOKOM YUCTOTHI (99,99% wnu BoIte).

Cmanoapmnmuuie d6azoevie pacmeopul (1000 mxe/mn)

1000 Mkr As/ mit:

B wmepnyro konOy nHa 1000 mn BHecutre 9,733 r NaAsO,. Jlob6aBbTe mNeperHaHHON
JIEMOHU3UPOBAHHON BOABI s pacTBopeHus conu. JJodasbre 5 miu 1:1 HNO;s u paz0aBbre
pacTBOp MEPEerHaHHOW JE€HMOHU3UPOBAHHOM BOJOW 10 MeETKU. XpaHUTE pacTBOp B
MOJIMATUIICHOBOM Oy THUIKE.

1000 mkr Cd / mu:

Buecure B crakan 1,000 r Metasmmnueckoro kaamusi. PactBopute metamt B 10 mut 1:1 HNOs.
[Tepenecute pactBop B MepHyto ko0y Ha 1000 M. Pa3zbaBbTe BOIOIM 10 METKHU TIEpErHAHHON
JIEMOHU3UPOBAHHOMN BOJOW. XpaHUTE PACTBOP B MOJMITUIICHOBOM OyTHUIKE.

1000 mkr Cr / mi:

B wmepnyto xonOy Ha 1000 mn BHecute 3,734 r K,CrO4. [loOaBbTEe meperHaHHON
JIEMOHU3UPOBAHHOM BOJBI JjIs1 pacTBopeHus conu. [Jo6aseTe 5 mut 1:1 HNO; u pa3zbaBbTe 10
METKHM IIEpErHAaHHOM [IEHOHU3MPOBAHHOM BOAOW. XPAHUTE pacTBOP B IOJIMITUICHOBOH
OyTBUIKE.

1000 mkr Cu / mut:

B mepryto konOy Ha 1000 mn BHecute 3,930 r CuSOs* 5SH,0. [/lo6aBbTe meperHaHHOMN
JIEMOHU3UPOBAHHOM BOJBI JjIs1 pacTBOpeHus conu. [Jo6assTe 5 mut 1:1 HNO; u pa3zbaBbTe 10
METKHM IIEpErHAaHHOM [EHOHU3MPOBAHHOM BOAOW. XPAaHUTE pacTBOP B IOJIMITUICHOBON
OyTBUIKE.

1000 mkr Ni / mi:

B wmepnyto kondy Ha 1000 mun BHecute 4,477 v NiSO4*6H,0. Jlo6aBbTe meperHaHHON
JIEMOHU3UPOBAHHOM BOJIBI JjIs1 pacTBopeHus conu. [Jo6assTe 5 mut 1:1 HNO; u pa3zbaBbTe 10
METKHM IIEpErHAaHHOM [EHOHU3MPOBAHHOM BOAOW. XPAaHUTE pacTBOP B IOJIMITUICHOBON
OyTBUIKE.
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1000 mkr Pb / mur:

B wmepnyro komdoy wa 1000 mur BHecute 1,599 r Pb(NOs),. lobaBbTe meperHaHHON
JIEMOHU3UPOBAHHOW BOJIBI A pacTBopeHus coiu. Jlob6assTe 5 M 1:1 HNO;3 u pa3zbaBbTe 10
METKH TE€PETHAHHOW JI€MOHU3UPOBAHHON BOAOW. XpaHUTE pPacTBOP B IMOJIUITUIECHOBOU
OyThLIKE.

1000 MKr Zn / mi:

Buecure B crakan 1,000 r metammmueckoro nunka. PactBopute metayn B 10 mut 1:1 HNO:s.
[Tepenecute pactBop B MepHyto koj0y Ha 1000 M. Pa3zbaBbTe BOI0I 10 METKH MIEperHAHHON
JIEMOHU3UPOBAHHON BOJON. XpaHUTE pacTBOP B MOJUITHICHOBOU OYThHUIKE.

MOoXHO TaK€ UCIOIb30BaTh KOMMCPYCCKU JOCTYITHBIC CTAHAAPTHBIC PACTBOPLI.

Ilpuzomoenenue emopuunvix 6a308b1X CMAHOAPMOE

[Ipr HU3roTOBNEHUM CMEIIAHHBIX KaJIMOPOBOYHBIX CTAaHAAPTOB HMMEET CMBICI MPUTOTOBHUTH
BTOPUYHBINA 0a30BBIN cTaHmapt, conepxkamuii 1000 Hr/MIT BceX MHTEPECYIOMUX dJIEMEHTOB B
10% (06./06.) HNO3. BropuuHble 6a30Bble CTaHAAPThl MOTYT XPaHUTBCSI U UCIIOJIb30BATHCS B
TedeHue roAa. [IpyM WM3rOTOBICHMM CMEIIAHHBIX 0a30BBIX CTAaHAAPTOB JOJDKHBI OBITH
HPEANPUHATH MEPBI IPEAOCTOPOKHOCTH, YTOOBI 3JIEMEHTHI ObLIIM COBMECTUMBI M CTAOUIIBbHBI.

Ilpuzomoenenue cmeuwianHbvIX KA1uOPOGOUHBIX CHAHOAPMOE

CMmemanHple KaauOpPOBOYHBIE CTAaHAAPTHI M3TOTABIMBAIOTCS IyTeM pa30aBJICHHs pacTBOpa
BTOPUYHOTO 0a30BOT0 CTaHIApTa [0 YPOBHEW, TNle COXpaHseTcs IUHEHHOCTh mpubopa.
Heo6xon1mmo nCoIp30BaTh OJUHAKOBBIE KOHIICHTPALWU KUCIOTHI H OIMHAKOBYIO MIPOIIEYPY
BBEJICHUS PAacTBOPA KaK 751 KATMOPOBOYHBIX CTAaHAAPTOB, TaK U Ui MPOO.

Buympennue cmanoapmeot

B OonpmMHCTBE aHATU30B MOXKET OBITH MOJNYYEH TMOJIOKUTENbHBIH 3(PdexT mpu
HCTIONIb30BAHUH TPEX BHYTPEHHHUX CTAaHIAPTOB — OJTHOTO JUIS 00JIACTH HU3KUX MAcC, OJHOTO —
JUIS CPeIHUX M OJHOTO JUii OONacTH TsDKeNbIX HOHOB. llpu BbIOOpE 31€MEHTOB JUIS
HCTIONIb30BAHUS B KAUECTBE BHYTPEHHHUX CTaHIAPTOB HEOOXOIMUMO YUNUTHIBATh CIICTYIOIIEE:

e BHyTpeHHHMe CTaHZapThl HE JOJDKHBI NPUCYTCTBOBATH B TMPOOE B H3MEPSIEMBIX
KOJIMYECTBAX;

e BHyTpeHHMI cTaHAapT HE JOJDKEH OBITh MojaBepkeH 3(h(dexTy M300apHOT0 HaOKEHHS,
WIA TIOMEXaM OT MHOTOATOMHBIX HWOHOB, WJIM TEHEPHUPOBATH WX Ha HW3MEPSIEMBIX
U30TOMaX.

B kauectBe BHYTPCHHUX CTAHAAPTOB YaCTO UCIIOJB3YIOTCA CICAYIOMINUEC 3JICMCHTBI:

Sc m/z =45
Rh m/z=103
In m/z=115
Re m/z =185

o + +
CkaHmMii MOXET OBITh UyBCTBHTENECH K H306apHOMy HamoxeHmio ¢ Y>', “N,'°OHY,
2816+ o, 44 +

Si’OH wu "CaH'. Drto mpexacraBmsier mpoOieMy JHWIIb TOTJA, KOrJa KOHIEHTpaIuu
MaTEPUHCKUX MOHOB OYEHb BEIHKH. [IpH BBIYMCICHUM Pe3yJbTaTOB CKAaHAWN JOJDKEH OBITh
OIYLIEH, €CJIM CYIIECTBYET PUCK N300apHOTO HAJIOKEHUSI.

[Ipu BBegeHuu B TPOOBI BHYTPEHHETrO CTaHAapTa, MPEU3MOHHOCTh J00aBKM pacTBopa
CTaHJapTa JAOJDKHA ObITh dyuine, yeM 1%. Pacmeop eHympennezo cmanOoapma modxcem
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000asnAmMbCs 00 Uil nocie pazoasieHus 00 0bvema, HO npoyedypa 000asieHUs pacmeopa
cmanoapma O0ICHA 0biMb 0OUHAKOBOU KAK O/ KATUOPOBOUHLIX CMAHOAPMO8, MAK U O
npo6!

Cmanoapm KoHmpoaa Kauecmea

CraHzapT KOHTpPOJIS KauecTBa MPEICTaBIsET COOON pacTBOp /sl IPOBEPKH NEPBOHAYAIBHON
KaJTHOPOBKU. DTOT CTAaHAAPT JOJDKEH OBITH HE3aBHCUMBIM CTAHAAPTOM, IPUTOTOBIICHHBIM U3
CepTU(PHUIMPOBAHHBIX CPABHUTENIBHBIX PACTBOPOB, KOTOPbHIE PAaCCMATPHUBAIOTCA B KayecTBE
cepTU(PULIMPOBAHHBIX CPaBHUTENBHBIX Mpo0. HeszaBucHMBIN cTaHAapT ompenesseTcs: Kak
CTaHJApPT, COCTOSILUI W3 OINpeleNseMbIX BELIECTB, MOIYYEHHBIX W3 APYTUX HCTOUYHHUKOB,
HEXXEJHM KaIMOPOBOYHBIN cTaHAapT. CTaHaapT KOHTPOJS KadyecTBa JOJDKEH TOTOBHUTHCS C TOU
e KHUCIOTHOM MaTpulel, Kak M KaluOpOBOYHBIE CTaHIAPThI, U COAEPKATh OAMHAKOBYIO
KOHIEHTPALlMI0O C BHYTPEHHMM CcTaHaapToM. KoOHIEHTpaluu CcTaHAapTOB KadecTBa
OIpeNieNsIoTCs 00JacThi0 NpPUMEHEHHs. TUnMuYHas KOHLEHTpauus coctaBiser 10 Hr/mi.
MakcuManabHO JIOIMYyCTUMOE OTKJIOHEHHE MOJKET BAapbUPOBATH OT 3JEMEHTAa K DJIEMEHTY B
3aBUCUMOCTH OT 4yBCTBUTEIHHOCTH, (POHOBOTO CUrHasa U mpod. Mi3Mepsiemass KOHIEHTpauus
JOJbKHA OBITH B TpeleNax yTPOCHHOTO CTAaHIAPTHOTO OTKJIOHEHHsS CpPEIHEro 3HAueHWUs,
OCHOBAaHHOTO Ha pe3yJibTaTax Cepud aHaJU30B CTaHAApTa KOHTpoJs KauecTBa. Ecmu
u3MepsieMasi KOHLIEHTpAlMsl MPEBBIIAET BEIMUNHY YTPOECHHOI'O CTAHJIAPTHOIO OTKJIOHEHHS,
JIOJKHA OBITh C/ieJaHa MOBTOpPHAs KaIMOpOBKa.

Branxoswie pacmeopul
HeoOxogumo wMeTh TpHW pPa3IUMYHBIX OJAHKOBBIX PACTBOpaA: KaMOPOBOYHBIM OJIAaHK,
MPOLEAYPHBINA OJIaHK U TPOMBIBOYHBIN OJIaHK.

e KannOpoBouHblii 6JIaHK MCTIONB3YETCS UL NOCTPOCHUS KanuOpoBoyHOro rpaduka. O
UMeeT T€ K€ KOHIEHTPAIMH KHCJIOTHl, YTO OBUIM HCIOJB30BAHBI IS TPOBEICHHS
OKOHYATEeJIbHOTO pPa30aBieHUsl KaJIMOpPOBOYHBIX cTaHAapToB. Kpome Toro, mobasisercs
COOTBETCTBYIOLIEE KOJIMYECTBO BHYTPEHHETO CTaHAAPTA.

o Ilpoueaypusnlii O6JaHk (Wau OJIAHK peareHTOB) WCHOJB3YETCS Ul  BBISBICHUSA
BO3MOYKHOTO 3arps3HEHUs] B Mpolenype NOArOTOBKM MpoObl. IlpoueaypHsiii OnaHk
JOJDKEH OBITh TOJBEPTHYT TEM JK€ MPOLeypaM U COJEpXkaTb TOT kK€ 0ObEM PEareHTOB,
Kak M pactBop mpoObl. Kpome TOro, noGaBiseTcsi COOTBETCTBYIOLIEE KOJIUYECTBO
BHYTPEHHETO CTaH1apTa.

e IIpoMsbiBouHbIi OJaHk coctour u3 1-2% (mo ob6vemy) HNOs u ucnoneiyercs uis
MIPOMBIBKH CUCTEMBI BBOJIA MTPOOBI MEXKTy M3MEPEHHUSAMHU CTaHIAAPTOB U MPOO.

Pacmeop ona nacmpoiiku

PactBop myis HaCTpONKHU HCIIONB3YETCS JUIsl HACTPOWKM MHCTPYMEHTA M KaJTUOPOBKH Macc.
PactBop roroButrcs pas30aBieHHEM BTOpPUYHOTrO OazoBoro crtanmapra 1% (00.) a3oTHoM
KHCIJIOTOW /10 KOHIICHTpaluid Kaxaoro 3neMenTa 10 Hr/mi. OOBIMHO pacTBOP JIsi HACTPOUKH

COJICPXKUT 3JEMEHTHl JUIsl TOKPBITUS BCEro namama3oHa macc, takue kak Be, Co, In, La,
Pbu U.

Iloozomoexa npoowvt

Jo6aBpre 100 MK pacTBOpa BHYTPEHHEro CTaHAapTa ¢ KoHIeHTpauuedt 10 Hr/mu B
COOTBETCTBYIOIIIEE YHUCJIO KIOBET aBTocamiuiepa. BHecute B KroBeThl 1o 10 mu1 sKCTpakTa
npo6. Tenepb mpoObI TOTOBBI AJIS AaHATH3A.
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4.17.3.4 KaaunOpoBKa M CTaHIAPTH3ALMA

Onmumusayusa u cmadunuszayua npudopa

[Tocne oOpa3oBaHus IUIa3Mbl AaiTe NpUOOPY NPUNTH B PaBHOBECHE B TEUYEHHUE, 110 MEHbIIEH
mepe, 30 MuH 10 Hayana u3MepeHui. /[ pasNuyHBIX TUIOB NPUOOPOB MPOLETYPHI
ONTUMU3AIMH pa3Hble. B ToM, 4TO KacaeTcs mpoueaypbl ONTHMU3ALKHT B BEIOOpa ITapaMeTpoB
HEOOXOMMO ClleIoBaTh MHCTPYKIMH [0 3KCIUTyaTallkd MHCTpyMeHTa. B 1merom Bce
BapuaHThl cucteMbl [CP-MS 10KHBI ONTHUMU3HPOBATHCS ISl MOJIyYEHUS MaKCUMalbHON
qyBCTBUTEIBHOCTH U MHUHHUMU3ALUKN YPOBHS 00pa30BaHUsI OKCHJOB U JIBYX3apsIHbIX MOHOB.
[TapameTpsl mprbOpa HaCTPaUBAIOTCA B COOTBETCTBUH CO CJIETYIOIUM:

e [IpocTpaHCTBEHHOE ITOJIOKEHUE IUIA3MEHHON KaMepBbI;
e VYCTaHOBKA MOHHBIX JIMH3;
e (CKOpOCTb MOTOKA Ia3a B pacHbUIUTEIE.

1) BBeaure cTaHIapTHBINA PACTBOP, COAEPIKAIIMNA MOIXOSNIYI0 KOHIEHTPAIHIO (0OBIYHO
10 mr/mu) snementa B cepenmie mkansl Mace ('°Rh mwm '"In). Hacrpoiite
OTMEUYECHHBIC BBIIIE MMAPAMETPhl MHCTPYMEHTAa B COOTBETCTBUM C HMHCTPYKIHEH IO
SKCIUTyaTalluu JJis MOJyYeHUS MaKCHUMaJbHOW YYBCTBUTEIBHOCTH K BBEICHHOMY
AJIEMEHTY.

2)  Bsexaenwe cTaHZAPTHOTO pacTBOpa, comepskariero 10 Hr/mi 0Ce momoxer MPOBEPUTH
YPOBEHb OKCHJIOB TIpHU YCIOBUSX, BbIOpaHHBIX B M. (1). OTHOIIEHHWE CHUTHAJIOB,
MOJIy4eHHBIX Ha M/z = 156 u Ha m/z = 140, gomxHO OBITh HU3KUM (CBEPHTECH CO
cneruduKanueil mpudopa A MOTyYeHUS TOYHOTO 3HAYCHHUS ).

3) Bsenenue 10 Hr/mn ¥Ba momosxer MPOBEPUTHh YPOBEHb MOHOB C JBOMHBIM 3apsiiOM.
3HaYCHUE OTHOIICHMSI CUTHAJIOB JUII M/z = 69 u g m/z = 138 10KHO OBITh HU3KHUM
(cBepwTeCh co crienuduKanueit mpudopa s MOTyISHHs] TOYHOTO 3HAYEHUS).

4)  Ecnm TpebyeTcsi 0MHAKOBas YyBCTBUTEIBHOCTh B OOJIACTAX HU3KUX M BBICOKHMX Macce,
JIUH3BI JOJKHBI OBITh BBICTABJICHBI TaKUM 0O0pa30oM, 4TOOBI BBIXOAHOM CHUTHAN ObLI
paBubM atst 10 mr/ma 1 2*Mg, 1 2’Pb. Dto mpuBeneT K He3HAYHTETHHOMY I14CHHUIO
YyBCTBUTEIbHOCTH, MOIYYEHHOM B 1I. (1).

Ecnu nomydeHna ciiabast 4yBCTBUTENIBHOCTb, CIAEAYET NPEANPUHATH CIEAYIOIIEE:

e [IpoBepbTe CKOpPOCTH TMOTOKAa TPOOBI HA TMEPHUCTATHTHUYECKOM HACOCEe W, TMPHU
HEOOXOAMMOCTH, 3aMEHUTE TPYOKH;

e [IpoBepbTe, HEe HYXIAIOTCS JIU B OYUCTKE CAMIUICPHBIN B CKUMMEPHBIN KOHYCBI;

e [IpoBepbTe pacmbUINTENb, PACTBUIMTEIILHYI W TUIA3MEHHYIO KaMepbl Ha BO3MOXKHOE
OTJIOKEHHUE COJICH, 3aKyMOPKY WU MPOTEUKY;

e [loummre MPOTEYKHU B COOPKE «PACIIBUIATEINb - TUTA3MEHHASI KaMepay;

e VYBennybTe HANPSHKEHUE HA JIETEKTOPE.

Kanuoépoexa macc

YroObl ybenuThCcst B TOM, 4TO HPUOOp OMNpenenseT Macchl B pacTBOpe Ui HACTPOMKHU B
COOTBETCTBUHU CO CTAHJAPTHBIM CHEKTPOM, HEOOXOIMMO BBINOJIHUTH MPOBEPKY KaTHMOPOBKHU
no macce. Ecnum caBur curHana mpesbimaer 0,1 aTOMHYIO €AMHHUIYy MacChl, CIEayeT
BBITIIOJIHUTHh HACTPONKY B COOTBETCTBUM C MHCTPYKILMEN IO AKCILTyaTaluy npudopa.

Ilocneoosamensvnocms ananusa
Jlnst Hafe)KHOTO OmpeneyeHus] 0JTaHKOBOTO YPOBHS JOJDKHBI OBITH MpOaHAIM3UPOBAHBI TPU
KaJIMOPOBOYHBIX OJIAHKOBBIX CTaHAApPTA. 3aT€M aHAJTU3UPYIOTCS KaTMOPOBOYHBIE CTAHIAPTHI.
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[Tocne xanuOpPOBKM aHaIM3UpPyeTCsl CTAaHAApT KOHTPOJS KadecTBa Uil IPOBEPKHU
nepBoHayaIbHOW KanuOpoBku. [IpomoiiTe cucteMy BBOAa MpOoObI MPOMBIBOUHBIM OJAHKOM H
IIpoaHaNIU3UpyiiTe OJaHKOBBIM pacTBOp AJI MPOBEPKU YypOBHs OnaHkoBoro curHanga. Ecmu
OJaHKOBbIE YPOBHM MpHEMJIEMbI, HpoaHaau3upyire mnpoOsl. Ecnum GnaHkoBble NpoOOBI
CJIMIIKOM BEJIMKH, TIOBTOPSITE MPOMBIBKY CUCTEMBI BBOJa P00 M aHAIM3UPYHTE OJIaHKOBBIN
pacTBOp A0 TeX MOp, MOKa He OyJeT MoJyuyeH NMpUeMiIeMblil OJ1aHKOBBIH YpOBEHb. 3HaUEHUE
KanuOpoBoyHOro  OmaHka  (WiIM  JOpYyrMMH  CJIOBaMH  aOCONIIOTHOE  3HA4YCHHE
MHCTPYMEHTAJIBHOTO CUTHAJIA) JOJDKHO OBITh HUXKE, YEM Ipe/iell AeTeKTUPOBAHUS METOAA.

[IpoOGbl ¢ KOHIIEHTpAIMSIMH, BBIXOIAUIUMH 32 TMPEAeNbl JMHEHHOCTH KaluOPOBOUYHOTO
rpaduka, JOMKHBI OBITh pa30aBI€HBl B COOTBETCTBYIOIIEE KOJMYECTBO pa3 U

MpoaHaJIN3UPOBAHBI BHOBb.

Tabn. 4.17.3. Tlpumep TUIUYHON MOCIEIOBATEIBHOCTH aHATU3A.

Howmep wara Tun npo6bl

1-3 KannbpoBo4HbIi 6naHk YcTaHoBneHne 61aHKOBOro ypoBHS

4-9 KannbpoBo4Hble cTaHaapThl Kannbpogka

10 CTaHgapT KOHTpOns KayecTBa MpoBepka nepBoOHaYanbLHON KanMbpoBKM (TOYHOCTb)
1 KanMGpoBOuHbIA BraHK Ea%omagggsorfgﬁmq::og:lﬁamos paHee W3MepeHHOn
12-41 Mpo6Gbl

42 CTaHOapT KOHTpOns KayecTBa

43 KannbpoBouHbIn cTaHaapT

44 KannGpoBouyHkI cTanaapT

Tab6un. 4.17.4. V30TONBI TPHUOPUTETHBIX TSHKEIBIX METAUIOB W HEKOTOPHIE BO3MO>KHBIE
MOMEXH.

dnemeHT Macca OTHOocUuTenbHas VI306apHoe HanoxeHue MHoOroaTomMHble
nsortona pacnpocTpaHeHHocTb | (% pacnpocTpaHeHHOCTU) | KOMMOHEeHTbI

Cr 52 83,76 ArC*, **CIOH",
53 9,55 ¥CloH"

Ni 58 67,88 ®Fe *2Ca0,
60 26,23 *Ca0,
61 1,19
62 3,66 *ca0
64 1,08 *Ca0

Cu 63 69,09 TiO*, ArNa*, PO,"
65 30,91 ArMg”*

Zn 64 48,89 %Ni (1,8) S0,", SS*, ArMg*
66 27,81 ArMg*

As 75 100 ArCl'

Cd 111 12,75 “Mo0O*
114 28,86 "%3n (0,66)

Pb 204 1,48 g (6,85)
206 23,6
207 22,6
208 52,3
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4.17.4 Omnpeaeaenne Cd, Pb, Cu, Zn, Cr, Ni n As ¢ MCII0JIb30BAHUEM
aTOMHO-a0COPOLMOHHOIO CIEKTPOMETPA € rpauUTOBOI KIOBETOM
(GF-AAS)

4.17.4.1 BBenenue

ATOMHO-a0COpOIIMIOHHAsT ~ CIIEKTPOMETpUs ¢ TIpadUTOBOM  KIOBETOM  sIBISETCS
BBICOKOX((EKTUBHON TEXHUKOW IS aHajlM3a TPACCEPHBIX OJJIEMEHTOB. MeTon uMeer
BBICOKYIO YYBCTBHTEIHHOCTh (20CONIIOTHOE KOJIMYECTBO AaHAIM3UPYEMBIX JJIEMEHTOB B
muanazone 10°-10"" ), crocobHOCTs aHAMM3HPOBATH MHKPOIPOOH! (5-100 MKI) M HH3KHIA
CUTHAJ IIyMa OT rpaduToOBO KIOBETHL. DPQPEKTH MATPUIIBI OT PA3TUYHBIX KOMIIOHEHTOB
mpoObl  TIPECTABIIAIOT OoJjiee cepbe3Hyr mmomexy, deM mpu mnpumeHenuun F-AAS. Tlpu
ucnonb3oBanuu GF-AAS nnpenu3noHHOCTE JIKUT 00bIYHO Ha yYpoBHE 5-10%.

4.17.4.2 llpuHUMIBI

B 6noke BBOma mpoOsl AA-cnekTpomeTpa momerieHa rpaduroBas TpyOka (KroBeTa), yepes
KOTOPYIO NPOXOJUT MOTOK CBETa OT BHEUIHEIO MCTOYHHWKA. BHYTpH KIOBETHI MOMEIAETCS
HeOobIIoN 00beM MpoObl. 3aTeM TpyOKa HarpeBaeTcs 3a CUET NPOIYCKaHHs yepe3 Hee
AIIEKTPUUECKOTO TOKA. AHAIN3UPYyEMOE BEIIECTBO AUCCOLUHUPYET, TEPSsl XUMUUECKHUE CBSI3H,
U Ta JI0JI1 aTOMOB AHAJIM3HUPYEMOIO 3JIEMEHTa, KOTOpas HaXxOOUTCd B HEBO30Y>KICHHOM
COCTOSTHMHM, TIOTJIOIIAeT dYacTh HporyckaemMoro cmera. OcnaliieHHEe CBETOBOTO MOTOKa
u3Mepsercss aerekropoM. Ilo mepe aromMu3anuu aHAIM3UPYEMOIO 3JIEMEHTAa M yAAJCHHUS
aTOMOB W3 TpyOKHM TOTJIOIIeHHE OyJeT CHauyajga HapacTaTh, a 3aTeM ocjabeBaTh, YTO
NPUBOJUT K BBIXOAHOMY CHTHaIy B BuAe nuka. COOTHOIIEHHE MEXAy BEITUUYUHOU
0CJa0JIeHHUs] CBETOBOT'O MOTOKA M KOHLEHTPALMEeH aHAIM3UPYEMOT0 BEIIECTBA ONHCHIBACTCS
3akoHOM JlamOepra-bepa. [leranbHoe onmcaHne MeToqa MOXKET OBITh HAMICHO B Pa3IMYHBIX
yuebHnkax (Montaser, 1998).

4.17.4.3 IHomexn

®Donosoe noznowenue

MDOHOBBIM TOTJIONICHUEM SIBISIETCSI HecTIelM(UIHOE OCIabIeHne paMalliOHHOTO MMOTOKa Ha
JUTMHE BOJIHBI aHAJIM3UPYEMOTO BEIIECTBA, BEI3BAHHOTO KOMIIOHEHTAMH MaTPHYHOTO COCTaBa.
Jnst komneHcanuu (GOHOBOTO MOTJIOMICHHS CIIEAYET UCIIOIb30BaTh METOAbI KOPPEKIINH, TAKHEe
KaK MCTOYHHK HempepbsiBHOTO cBeTa (D,-mamma), Zeeman wiu Smith-Hieftje. Taxxke moxer
IOMOYb MOJU(HKAIMS MATPHYHOTO COCTaBa.

Hecnexkmpansnoe eo3myuienue (3pgpexm mampuyot)

HecnekTpanbHoe BO3MYIIIEHHE BO3HHMKAET B TOM Cly4ae, €CIM KOMIIOHEHTHI MAaTPUYHOTO
cocTaBa MpOOBI HApPYyIIAIOT MPOLECC MCIApPEHHs] YacTHIl, COJEPKalNX aHaTU3UPyeMOoe
BemecTBo. Iyisi KOMIIEHCAalMKM 3TOW MOMEXH MOXKET OBITh MCIOJB30BaH METOJ CTaHAapTHOM
no6aBku. Moaudukaius MaTpuIsl WU UCTONb30BaHue miaTdopMbl JIbBOBa Takke BEAYT K
CHUKEHUIO HECTIEKTPAILHOTO BO3MYIIICHHUS.

4.17.4.4 OoOopynoBanue

Hcnonb3yercss 0HOJIy4E€BOM WM ABYXJIy4€BOW aTOMHO-aOCOPOLIMOHHBIN CIEKTPO(POTOMETP
¢ IU(PaKIHOHHON PpEHIeTKON, IETEeKTOPOM-(DOTOYMHOKUTENEM, PETYIUPYEMON MIENbIO,
yCTpOCcTBOM OecrutaMeHHON atomm3armu (rpaduToBoii  KroBeTol). CrekTpodoTomMeTp
COBMEIIIAETCSl C CaMOIMKCLEM WM TMEePCOHATbHBIM KOMIbIOTEpOM. [lnama3oH UIMH BOJH
nosxeH ObITh 0T 190 1o 800 HM.
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Hns As, Cu, Cr, Ni, Pb u Zn ucnons3yroTrcs IaMIiibl ¢ TOJAbIM KaTojoM. [IpeamodrurensHo
WCIIOJb30BaTh JIaMIIbl HAa OJMH BJEMEHT, HO €CJIM HET CHEKTPaJbHbIX MOMEX, MOYKHO
HCIIOJIb30BAaTh MHOTORJIEMEHTHbIE Jammbl. [lpy Hanuuumu MOXHO NTPUMEHUTH JIAMIIbI
0€33JIEKTPOTHOTO pa3psija.

['padpuToBBIC KIOBETHI C MTUPOTUTHIECKUM MMOKPHITHEM.

4.17.4.5 PeareHTbl U CTAHAAPTHI

Bce xuMuKaThl JOJIZKHBI OLITH MapKu yaa ujin 0oJice BBICOKOM YHCTOTHI. .

JuctumnupoBaHHas 1eMOHU3UPOBAHHAS BOJIA.

A30THas KuciIoTa (HNOs) 65%
ApCEHHT HaTpHUs (NaAsOy)
Metammaecknii kanmuii  (Cd)

Xpomar kanmus (K2CrOy)
Cynbdar mean (CuSO4* 5H,0)
Cynbdar Hukens (NiSO4*6H,0)
HuTtpar cBunna (Pb (NO3)»)
MeTaunuecKuil IMHK (Zn)

HuTtpar nannaaus (PA(NO3)»)
Hutpart maraus (Mg(NOs),)
HuTtpar nanrana (La(NO3),*6 H,0)
dochar ammoHUS ((NH4);PO4)

AproH (Ar) B Bujie ra3a BRICOKOW OYHCTKH.

[Iponienypsl MPUTOTOBIIEHUS CTaHAAPTHBIX 0a30BBIX pacTBOpoB (1000 MKr/mi) omucaHbl B
noanyHkre 4.17.3.3. MoHO Takke MCHOJIb30BaTh KOMMEPYECKH JIOCTYIIHBIE CTaHAApPTHbHIE
PacTBOPBIL.

Kanuobpoeounvie cmanoapmuol

KannOpoBouHble CTaHAAPTHI TOTOBATCS pa3z0aBlIeHHEM OJHOTO WM HECKOJIbKUX 0a30BBIX
pacTBOpoB MeTayuIoB. [IpHroToBhTE OJAHKOBYIO MPOOY pEareHTOB M, IO MEHBIIEH Mepe, TPU
KaJTMOPOBOYHBIX CTaHAApPTa C Pa3IMYHBIMU KOJIMYECTBAMH aHAJIM3UPYEMOTO MeTaia B
npezenax JMHEWHON YacTh KamOpoBouHOTO rpaduka. KannbpoBodHble CTaHAAPTHI TOJKHBI
COJIepKaTh T€ K€ KOJIWYECTBA KHCIOTHI, YTO W H3MepsieMmble MpoObl. s mpoO ocamaxoB
KoHIeHTpanus coctapisieT 1% (06.) HNOs, a ansa aspozonbubix yactuil - 10% (00.) HNO:s.
KaHH6pOBOqHBIe CTaHAAPThI JOJI?KHBL GBITB NCPCIIUTHI B TOJIU3TUIICHOBLIC GYTBIJIKI/I.

Tabmn. 4.17.5. JIuana3oHsl KATHOPOBKH.

As Cd Cr Cu Pb Ni Zn

KannbpoBouyHbI

0-100 0-5 0-40 0-50 0-50 0-40 0-5
AnanasoH (MKr/n)
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4.17.4.6 HHcTpyMeHTAJBbHAs poLeaypa

Jns pa3nuyHBIX Mojened W MoaM(UKAUUi TPUOOPOB WHCTPYKIMH I10 BBITOJIHEHHIO
OTIENbHBIX ONEpAalUid OTIMYAIOTCS JIpyr OT JApyra, 4Tro JeJaeT HEBO3MO>KHBIM
chopMyIHpOBAaTh PEKOMEHIAMM HA BCE CIy4YaW JKW3HU [UIS CHIKCHUS TIOMEX IIpH
UCIIOJIb30BAaHUM BCEX KOMMEpYECKH AOCTymHbIX NpubopoB GF-AAS. B sroii curyanun
MHCTPYKLHMS TIO0 DJKCIUTyaTallud JaHHOro mpuOopa JOKHA paccMaTpUBaThCs —Kak
ONEpPalMOHHOE PYKOBOJCTBO. AHAJIUTHK JIOJDKEH CTPOrO CIEA0BATh MHCTPYKLUU B TOM, 4TO
KacaeTcs CHIKEHHUS 3(QeKkToB moMex M KaaumOpoBOYHOW mporenypsl. Hipke mpuBemeHsI
HECKOJIbKO YKa3aHHUH 00LIero ToJKa.

[Tepen anaM30M KCTOYHUKH CBETA JIOJDKHBI CTAOMIIM3UPOBATHCS B TeueHue 10-15 muH.

YcTaHoBHTE MOHOXPOMATOP Ha COOTBETCTBYIONIYIO IJTUHY BOJIHEI.

BripoBHSHTE KIOBETY AJIS MOTYUYEHUsI MAaKCUMAIBLHOTO TIOTOKA CBETA.

TimarenpHO cOanaHCUPYHTE UHTEHCUBHOCTD JIAMIIBI C MOJIBIM KaTo10M U D,-mammbl (eciu

Takasi KOpPeKIUs MPeayCMOTPEHA).

JlomkHa OBITH CeNIaHa TeMIIepaTypHas KaTHOpPOBKa rpa)MTOBOM KIOBETHI.

e  OnTUMH3HPYHTE WHKEKIIMOHHOE TMOJIOKEHNE Kalmwuisgpa aBTocaMIliepa TaKuM 00pa3om,
9yTOOBl Kamisg mpoObl aKKypaTHO IoMelainach Ha AHO rpadutoBoil TpyOku. s
OOJIBIIMHCTBA aHAJIN30B JJOCTaTOYHBIM SBJIETCS 00BeM MPoObI 20 MKII.

e VY0enurech, 4TO KBAPIEBHIC OKOIIKH B OJIOKE TpaUTOBOI KIOBETHI UUCTHIE U TIPOITYCKAIOT
MaKCHUMaJIbHBIA MOTOK U3ITyYEHUSI.

e Bce HOBBIE rpaduuecKre KIOBETHI JOJKHBI MPOUTH TEPMHUYECKYIO MOJTOTOBKY, KaK 3TO
PEKOMEHIOBAHO MPOU3BOIUTEIIEM.

e ][ KOJTMYECTBEHHOTO OMPEICTCHUS CUTHAIA TTOTJIONICHUSI PEKOMEHYETCS HCTIOIb30BaTh

IUIOIIAAb TTHKA.

4.17.4.7 YcraHoBKa TeMIlepaTypPHO MPOrpamMMbl

OObIYHO TeMIepaTypHas IporpaMMa COCTOUT M3 YETHIPEX 3TAIOB: BBHICYUIMBAHUE, MUPOJIH3,
aTOMM3aLUs U OYHUCTKA.

Or1an BuICYIIMBAaHUs: BeicTphlii (5 cex) mombeM Temmeparypsl 10 3Hadenus Ha 15°C Huxe
TOYKM KUIEHHS pacTBopuTess. MeniaeHHbld (25 cek) moabeM 10 TeMmepaTrypbl HEMHOIO
BbIIIE TOYKM KHUIEHHs pacTBopa. ITo oOecreuywBaeT IUIAaBHOE HCMapeHue 0Oe3
pa3opsiruBanus. CoxpaHsiiTe Takylo TeMIepaTypy A0 HOJIHOTO BBICBIXaHMSA MpoObl (5-10
cex). Bpemsi BBICBIXaHUS MOXKET BapbUPOBATh B 3aBHCHMOCTH OT O0beMa TPOOBI U
conepskanus coneil. [IoTok BRIMBIBAIOIIETO Map ra3a coctanisieT 00br9Ho 250-300 mi/MuH.

Jran nmupoym3a: C Tem, 4yToObl Ha 3TOM 3Tale HE MOTEPATh YacTh AHAIU3UPYEMOIO
BELIECTBA, CIEAYET CHITh KPUBYIO MUPOJIU3A Ul HAXOXKACHUS ONTHUMAJIbHON TeMIlepaTyphl.
KoHkpeTHbIe yKa3aHUs [0 MpoLelype MOCTPOSHHsI KPUBON MUPOJIM3a JAI0TCA B UHCTPYKIMU
Mo SKCIUTyaTanuu npubdopa. Ha srame muponmsa TeMmepaTypHbBId pOCT OOBIYHO JISKUT B
npeznenax 20-50°C B cexynay. CauimkoM OBICTPBIH POCT MOXET MPUBECTH K PACIbUICHUIO
poOb1. CKOPOCTH MOTOKA Ta3a MpH 3TOM 00bI9HO cocTanisieT 250-300 mu/MuH.

Jrtan aroMu3anuu: [y HaXOXKICHUS ONTHMAJIbHON TeMIIEpaTyphl Ha 3TOM JTare ClexyeT
CHATh KPHBYIO aToMH3auuu. KOHKpETHbIE yKa3aHUs MO MpPOLEAYype MOCTPOSHUS KPUBOU
aTOMHU3ALMU JAI0TCSl B MHCTPYKIUU IO SKCIUTyaTaluu npuodopa. BeiOupaercs MUHUMAaIbHO
BO3MOYKHasl TEMIIEpaTypa, Py KOTOPOIl CUTHall OCTAaeTCsl HA MAKCUMyMe. DTO HyXHO, YTOOBI
YBEIIMYUTh CPOK CIIy>KOBbI TpaduToBOii KroBeThl. Ha »TOM sTame Temmeparypa ocTaeTcs
HEH3MEHHOH. PekoMeHIyeTcs mpeKpaTHTh Moiavy ra3a B TSUCHHE Tara aTOMU3AIHH.
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Jran oumnctku: [locie u3aMepeHuss npoObl JOKEH OBITh BBINOJHEH LMK OYMCTKU IS
yaJeHUsI OCTAaTKOB MPOOBI |, CIIEAOBATENBHO, IS ycTpaHeHus ¢ dexrta nmamstia. CKOpOCTh
MOTOKA Tra3a Mpu 3TOM 00bIuHO cocTaBisieT 250-300 mi/mMuH.

Bce 3nauenus epemenu u memnepamyp 0amwl 1ulib OPUESHMUPOBOUHO.
4.17.4.8 BbinoJiHeHUe U3MePeHUH HA mpudope

XapakTtepuctudyeckass Macca (MHOT/Ia Ha3blBaeMasi YyBCTBUTEIBHOCTBIO) OMpenesseTcs Kak
aOCOFOTHAsI BETUYMHA MAacChl aHATU3UPYEMOTO DJJEMEHTa, KoTopas moriomaet 1%
MOCTYMAIOIIET0 U3iIy4YeHusi. D10 cooTBeTrcTByeT curHainy B 0,0044 enuHuUIBI MOTJIOMICHUS
(AU). Xapaktepuctuueckass Macca MOXET HCIOJIb30BaThCSA KaK HHAMKATOP ONTHUMHU3AIMH
uHCTpyMeHTa. OYeHb YacTO BEIMYMHBI XapaKTEPUCTHUYECKON Macchl NAIOTCS B ONUCAHUU
nmpubopa. DKCIEPUMEHTANbHBIE 3HAYEHUs JUIsi CPABHEHHS MOXHO OIPEACIUTh IyTeM
M3MEpPEHUs] CUTHajla TOriomieHus (Mo TUIoIaaAn) Ui W3BECTHOW MAacChl JJIEMEHTa C
MOCIICAYIOIINM pacyeToM 1o popmyre:

m, = Vi * C*0.0044 AU / [m3MepeHHas TUTOIIaab MKa |
my: XapakTtepuctudeckasi Mmacca (Hr)
Vi OO0BeM BBEICHHOTO CTaHaapTa (MJ1)

Cs: KonuenTpanus cranaapra (Hr/mi)

Tabn. 4.17.6.  Ilpennaraemble HHCTPYMEHTAJIbHbIE TAPAMETPBI.

OnvHa T°C T°C T°C Xumunyeckum | T°C T°C
BonHbI, | Wenb | Bbicywn- | nupo- aTomMu3a- moaudmka- nupo- aTomu3a-
HM WwMBaHUA | nusa ummn TOp nusa ummn
As | 193,7 0,7 120 500 2300 Pd(NO3), * 1300 2300
Mg(NOgs)2
Cd | 228,8 0,7 120 350 1800
Cr | 357,9 0,7 120 1350 2660 Mg(NOs)2 1650 2500
Cu | 3247 0,7 120 900 2600
Pb | 217,0 0,7 120 550 2000 (NH4)3PO4 700 1800
unu La(NOs3),
Ni | 232,0 0,2 120 1200 2600
Zn | 213,9 0,7 120 350 1800 Mg(NOs)2 700 1800

[pyrue onepallioHHbIE MapaMeTpbl JOKHBI YCTAHABIMBATHCS B COOTBETCTBUU C
PEKOMEHIALMSIMU U3TOTOBUTEINSI KOHKPETHOTO MPUOOpa.

4.17.4.9 Xumunueckune Moau(puKaTopbl

Jns noctwxeHuss 0Oojiee TOJHOTO pasleeHUs MEXIY aHaJU3UpPyeMbIM DSJIEMEHTOM U
COCTaBOM MATPHIIBI TIEPE]l aTOMHU3AIUEH UCTIOIB3YIOTCS XUMHYECKHe MOoauuKaTopsl. Pomab
MoauduKaTopa COCTOMT B TOM, YTOOBI CTAOWMIM3MPOBATH AHAIU3UPYEMBIA AJIEMEHT MpH
Ooree BBICOKMX TeMIiepaTypax mupoiu3a 0e3 ero morepu. KoHmeHTpanuu OOJNBIIMHCTBA
cMeceid MoIM(UKATOPOB JIeKaT 0OBIYHO Ha ypoBHE ppm. Hanbosee yacTo BBOIUMBIN 00beM
cocraBisger 5-20 M. Cmech MOAM(DUKATOPOB JTOJKHA MHIKEKTHPOBATHCS M BBICYIIUBATHCS
nepen BBogoM TmipoObl. Tabn. 4.17.6 mnpennaraer XuMU4YecKHe MOAUGUKATOPHI IS
HECKOJIbKUX JJIEMEHTOB.
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4.17.4.10 IlocuaenoBareILHOCTH AHAJIN3A

e Haynute aHanU3 ¢ IPOroHa IPOLELYPHI U «IIyCTOM KIOBETBD». ECiy nipu 3TOM noJry4eH
OOJIBIION CHTHAJ, CIEAYET BBIIOJHUTH OYUCTKY (2650°C, 2-3 cek), 4ToObl yAAIUTh U3
KIOBETbI BCE OCTaTkW. Eciu 3TO He mpuBeNeT K ycrexy, rpadUTOBYIO KIOBETY CIlEayeT
3aMEHHUTb.

e (CrenyromuM HIaroM JO/DKHA OBITH MPOBEPKAa YHCTOTHI XMMHYECKOTro Moaudukaropa
(ecu TOIBKO OH UCHOJB3YETCS).

e JlomxeH ObITh MpOAHAIU3UPOBAH OJIAaHK pacTBOpa /Jsl YCTAHOBJIEHUS OJIaHKOBOM
BEJINYHHBI.

e B nononHenune k 6JaHKOBOMY CTaHAAPTy AOJDKHBI OBITH M3MEPEHBI, IO MEHBIIEH Mepe,
TPU CTaHIOApTa, BBHIOpPAHHBIE C YYETOM IIOKPBITHS BCEH JIMHEHHON YacTH IIKaJbI.
[Iponomkaiite aHanu3 JO TMOJNYYEHHS XOPOILIErO COTJIaCUsl MEXIY OTICJIBHBIMHU
aHaJM3aMH U TIOCTPOiTe KaTMOpOBOYHBIN rpaduK.

e lI3mepeHue cTaHAapTa KOHTPOJS KayecTBa JIOJDKHO IPOBEPUTH IE€PBOHAYAIBHO
MOJTYYEHHYIO KaJIUOPOBKY.

e [IpoObl, B KOTOPBIX OMNpEesieHbl KOHLEHTPAIMM BBIIIE CaMOro OOJIBLIIOrO CTAaHAAPTA,
JIOJDKHBI OBITH pa30aBIIeHBI M MTPOAHATTU3UPOBAHBI BHOBb.

e Jlnsa KOHTpOJIA 3a paboTON TpaUTOBON KIOBETHI CIEAYET MEPUOIUICCKU (Yepe3 KaxkIaylo
JecATy0 MpoOy) H3MEpsTh OJMH M3 CTAaHAApPTOB B CEepeAMHE IIKalnbl W OJaHKOBBIH
CTaHAapT.

4.17.5 OmnpeaesieHne MUHKA METOOM IJIAMEHHOH aTOMHO-
a0copOoumnonHnoii cnekrpomerpuu (F-AAS)

4.17.5.1 Beeaeumume

Merton F-AAS sBisieTcsi BBICOKO CEJIEKTHBHBIM CIIOCOOOM, TOJBEP)KEHHBIM JIUIh MaJOMY
yucay Memaroumx 3pdextoB. OH paccuuTaH Ha pPa30BOE OMpPEIENCHHE JHUIIb OJHOTO
AJIEeMEHTa C KOHIICHTPALUSIMH Ha YPOBHE MKI/JI, YTO SIBJISICTCS OOBIYHBIM ISl OOJIBITMHCTBA
3JIEMEHTOB .

4.17.5.2 llpuHUMIBI

Kunkass npoba pacmbuiseTcsi ¢ 00pa30BaHMEM MEIKHUX a3pO30JIbHBIX YacCTHIL, KOTOpbIE
CMEIIMBAIOTCS C TOPIOYMM Ia30M M OKCUJIAHTOM, U IIEPEHOCATCS B 30HY IUIaMEHH. B muiamenun
npoba AMCCOLMUPYET HAa aTOMbl B HEBO30Y)KIEHHOM COCTOSHMM. Jlyd cBeTa OT BHELIHETrO
MCTOYHUKA, U3TYy4aloulero crneuu@uueckue JUIMHBI BOJIH, MPOXOAMT CKBO3b Iutams. [lnnHa
BOJIHBI BBIOMpAETCS B COOTBETCTBUU C BEJIMYMHOM SHEPTUU IMOIJIOIIEHUS HEBO30YXKIECHHBIX
aTOMOB H3MepseMoro siemeHTa. M3mepsembiM mapamerpom B Mertone F-AAS sBnsercs
ocnabieHue nmoroka cBeta. COOTHOIIEHHE MEXIY IOIJIOIIEHHEM CBETa M KOHLIEHTpaluen
MU3MEPSIEMOT0 JIEMEHTa ONUChIBaeTCs 3aKkoHoM JlambepTa — bepa.

4.17.5.3 IHomexn

F-AAS u3BecTeH Kak BBICOKO CEJIEKTUBHBIN METOJ, JIJIi KOTOPOr'0 XapaKTEpPHO JIMIIb MaJloe
YHCIIO BO3MOXKHBIX MOoMeX. D(PGEeKThl MOMEX XOPOLIO M3BECTHBI, U UMEIOTCS CIIOCOOBI MX
MOJABJICHUS. JIMIIb SIS MAJOro 4Mciia JIEMEHTOB KPUTUYHBIMU SIBJIIFOTCA THUII TJIAMEHU U

* ~ ~
Meroj 001a71aeT BEICOKOM YyBCTBUTEIBHOCTBIO JUIS IIMHKA, HO HE JJOCTATOYHOM JUIsl IPyTUX METAILIOB (npum.
peo. pyccKkozo nepegooq)
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Cro TeMmiicparypa. HHH HHUX MOI'yT OBITH XapaKTCPHbI HECMMOAXOAAIINEC YCIIOBUSA MOHU3ALUN U
XUMHNYCCKHEC ITIOMCXH.

Honuzayusn

Honuzanus aHaau3upyeMbIX aTOMOB B IJIAMEHU CHMKAET UX YPOBEHb B HEBO30YXJACHHOM
COCTOSIHUHU. B CBOI0O OYepenp 3TO CHMKAET NOIVIOLICHHE CBETa aTOMaMU Ha PE30HAHCHOMN
JUIMHE BOJHBI U BEJET K OIIMOOYHOMY pe3yibTary. CTeneHb MOHM3AlMM METajula CUJIbHO
3aBUCUT OT HPUCYTCTBUS B IUIAMEHM JPYI'MX CHOCOOHBIX K MOHHM3aluM MeTamioB. [lytem
noOaBiieHUs] B OJAHKOBYIO MPOOy, B KAIMOPOBOYHBIE CTAaHAAPTHI M B M3MEpsSEMBbIE MPOOBI
M30BITKA JIETKO MOHU3UPYEMOI'0 3J€MEHTa OOBIYHO yJaeTcs MOAAaBUTh 3(P(EeKT MOHU3AIUH.
HNonuzanuss B Oonblliell CTENEHM XapaKTepHa Js IUIAaMEHU C BBICOKOH TeMIepaTypou,
HanpuMep, IUIAMEHHM «3aKUCh a30Ta — aleTWIeH». B IulaMeHHn «BO3QyX — aLEeTUIEH»
MOHU3AIUs B OOJIBIIMHCTBE CIIy4aeB BBIPAKEHA C1a00 W MPEACTABISACT MPOOIIEMY JIHIIb IS
MU3MEPEHUS IEJI0YHBIX U IIEJIOYHO3EMEIbHBIX METAIIIOB.

Xumuueckue nomexu

Haubonee pacnpocTpaHeHHBIH THUI XMUMHUYECKHUX IIOMEX CBf3aH C HAJIWYUEM B Mpode
COEJMHEHUH, 00JaJalolMX BBICOKOH TEepMHUYECKOM CTaOMIBHOCTBIO, U, TaKUM 00paszoM,
CHI)KAIOIIMX CTENEHb aToMH3aluuu djeMeHTa. JloOaBneHue U30BITKA COEAMHEHUS,
00pa3yIoLIero TepMUIECKH CTAOMIIbHBIE COEIMHEHUS C MEIIAIOLIMMHU YJIEMEHTAMHU, YCTPaHseT
XMMUYECKHE TIOMEXH JJIsl aHAIM3UpyeMoro jsiemeHrta. Hampumep, ¢ocdar kambius B
IUIaMEHH TOJIHOCTBIO He JauccoluupyeT. JloOaBieHue naHTaHa cBs3biBaeT Gocdar-1uoH, uyTo
JTaeT BO3MOXKHOCTb aTOMM3alMM KaJblMs. BTOpoM NOAXOA K YCTPAaHEHUIO XUMHYECKHX
IIOMEX COCTOMT B MOBBIIICHUN TEMIIEPATYPHI INIaMeHu. Vcnonp3oBaHue METOAA CTaHAAPTHBIX
J100aBOK MO3BOJIIET KOHTPOJIUPOBATh XUMHUYECKHUE TOMEXH.

QDu3uueckue nomexu

Ecnu ¢usmueckue cBoiicTBa mpod M CTaHAAPTOB, TaKWE KaK BA3KOCTh M IOBEPXHOCTHOE
HATSDKEHHE, 3aMETHO PA3HATCS, CKOPOCTh MHXKEKIMH MPOoObl U 3()(PEeKTUBHOCTD pacHbUICHUS
MOTYT CYIIECTBEHHO OTJIHMYAThCS, YTO BEACT K MOIYYEHHIO OMIMOOYHBIX pEe3yJbTaTOB.
Paz6aBiienne npo0 MM UCHOJIB30BAHUE METOJA CTAHJAPTHBIX J100aBOK (WM U TO, U JIPYToe)
MIO3BOJISIIOT KOHTPOJIMPOBATh TAKOM BH TOMEX.

@Donogoe nocnouienue u pacceaHue ceema

KommoHeHTbl MaTpuibl, KOTOpble aTtomMu3upyiorcs He Ha 100% wu KoTopble 00safaroT
[IMPOKOIOJIOCHBIM CIEKTPOM MOIJIOIIEHHUsS,, MOIYT IOIVIOIIATh CBET W HA JUIMHE BOJIHBI
aHATM3UPYEeMOTO dJieMeHTa. Hannuume B TUIaMEHM MENbYaWIIMX TBEPABIX YACTHIl MOXKET
BECTH K PACCESIHUIO CBETA B IIMPOKOM JAMANa3oHe JUIMH BOJIH. DOHOBOE MOIIIOIEHUE MOKET
ObITb YYTEHO TPU HCIHOJB30BAHUU METOAAa KOpPpeKUMH (oHa, TAKOro Kak HMCTOUYHHUK
HETPEPBHIBHOTO M3Ty4YeHus (AeiTepueBas tamna) uiu uctounnka Smith-Hieftje.

4.17.5.4 OO6opynoBanme

Hcnonp3yeTcss 0qHOMYYEBOM WM ABYXJIYYEeBOW aTOMHO-aOCOPOITMOHHBIA CIIEKTPOPOTOMETP
¢ au(dpakIMOHHOM pEHIETKOH, IETEKTOPOM-(POTOYMHOXKUTEIIEM, PEryJupyeMol IIejbio,
000pyIOBaHHBIN BO3IYIITHO-AIIETUIICHOBOW TOPEJIKOW, COSTUHEHHBIH C COOTBETCTBYIOIIMM
CaMOMUCIIEM WJIHM MEPCOHAIBHBIM KOMIBIOTEpOM. /lMana3oH AIUH BOJH J0JDKEH ObITh oT 190
1o 800 HM.

e Jlammna c moJibIM KaTOJOM Ha IIUHK.
e be3aniekTpoaHas pa3psiaHas jJamna Ha [UHK (€CIH UMEeTCs).



182

e PenyKTOpbl AaBJICHUS C PETYJIMPOBKOM IS BO3AyXa U alleTUIICHA.
e [lunerka pa3nu4yHbIX 00BEMOB (B 007aCTH MKJI) CO CMEHHBIMU HAKOHEYHHUKAMHU.

4.17.5.5 PeareHTbl M CTAHAAPTHI
BCG peaFeHTbI JOJI?)KHBI 6I:ITL aHaHHTquCKOfI YHUCTOTHhI UJIN BHIIIIC.

JluctunnupoBaHHas IEMOHU3UPOBAHHAS BOJIA

Azotnas kucnora (HNOs)

[{uak MeTammudeckuii (Zn)

["a3006pa3zHelii aneruieH (4UCTOTh 99,99% nnu myuie)
HcTouHuk Bo3ayxa

Cmanoapmnmuuie dazoevie pacmeopul (1000 mxe/mn)

1000 Mkr Zn /Mo

Buecure B crakan 1,000 r metaminueckoro uuHka. PactBopute metain B 10 mu 1:1 HNO:s.
[Tepenecute pacTBop B MepHYto k0j0y Ha 1000 mi1. Pa3daBbTe BOOM 10 METKH TICpErHAHHON
JIEMOHU3UPOBAHHON BOAON. XpaHUTE paCTBOP B MOIUATHICHOBOM OYTHUIKE.

MO0KHO TaK»Ke HUCIIO0JIL30BaTh KOMMCPYCCKU NOCTYIIHBIC CTAHAAPTHLIC PACTBOPBLI.

Kanuopoeounvie cmanoapmul

KanmuOpoBouHbIe CTaHAAPTHI TOTOBATCS Pa30aBIICHUEM OJIHOTO WIIM HECKOJBKHX 0a30BBIX
pacTBOopoB MeTaioB. [IpuroToBsTe 6I1aHKOBYIO MPOOY peareHTOB U, O MEHBIIEH Mepe, TpU
KaTMOPOBOYHBIX CTaHAApTa C PA3IUYHBIMH KOJMYECTBAMH AHAIM3HPYEMOrO0 MeETaula B
npenenax JIMHEHHOW YacTu KanuOpoBoyHoro rpaduka. KannOpoBouHble cTaHIAPTHI JOKHBI
COJIEpKaTh TE K€ KOJNMYECTBA KHCIOTHI, YTO W H3MepsieMble MpoObl. st mpoO ocamakoB
KOHIeHTpanus coctaBisieT 1% (06.) HNOs, a ansa aspozonbubix yactuil - 10% (06.) HNO:s.
KanmuOpoBouyHbIC CTaHAAPTHI JOHKHBI OBITH MEPEIIUTHI B MOJIMATUIICHOBEIC Oy THUTKH.

4.17.5.6 HHcTpyMeHTAJbHaAsA poLeaypa

Jns pa3nuyHBIX Mojened W MoaM(UKAUWi TPUOOPOB WHCTPYKIMH IO BBITOJIHEHHIO
OTACIBHBIX OIEpaluil OTIMYAKTCA APYr OT Jpyra, CIEI0BaTeIbHO, IOJDKHBI CTPOro
BBITMIOJHATBHCSI BCE PEKOMEHJAIMM WHCTPYKLMU MO S3KCIulyaTauuu mnpubopa. Onruyeckue
YacTH M COOTHOILEHHE TOpIOYee/OKCHJAHT JOJDKHBI OBbITh ONTUMH3UpOBaHbl. Hinke
IPEJCTAaBICHO HECKOJIBKO CAMBIX OOIIMX PEKOMEHAALUM.

e Biurounrte nammy ¢ HOJBIM KaTOIOM WM O€33JIEKTPOIHYIO paspsiHyIO JaMily (JlamIty
D,, eciu ucnonb3yercs Koppekuus (oHa). YCTaHOBUTE TOK JaMmIlbl Ha 3HA4YEHHE,
OTIpeIelIEHHOE IPOM3BOIUTEIIEM.

e  BrpicraBbTE MOHOXpPOMATOp Ha JUIMHY BOJHBI 213,9 u mmpuny menu Ha 0,7, a BBICOTY Ha
«highy.

e TmarensHo cOamaHCUPYHTE MHTEHCHBHOCTH JIAMIIBl C HOJBIM KaTOAOM M Jammbl Ds
(ecnu uconb3yeTcst Koppekuus GoHa).

e BrpipoBHsiTE TOJOBKY TOpEIKM TakuM o00pa3oM, 4TOOBl IIEHTP CBETOBOTO Iy4Ka
IPOXOJUII Yepe3 I11eIb FOPEIIKH.

e 3axrure miams M OTpEeryJupyiiTe mojgady BO3AyXa M IOPIOYEro rasa TakuM 00pa3oM,
YTOOBI TOPEHHE LU0 C U30BITKOM OKUCIUTENS, U YTOOBI I1aMsl ObLIO CBETJIO-TOJIyObIM.

e Baeaurte kanuOpOBOYHBIN OJIAHK M YCTAHOBHUTE HYJIEBOH YPOBEHB.

e BaeawTe cTaHmapTHBIC paCTBOPHI U MOCTPOUTE KATMOPOBOYHBIN rpaduk.

e [locne npomyckaHus KaX10ro cTaHIapTa Wid NpoObl BBOAUTE TUCTUIUIMPOBAHHYIO BOJLY.
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4.17.5.7 Padora npudopa

XapakTepucTudyeckass ~ KOHLIEHTpauus  (MHOT/a  Ha3plBaeMmash  YYBCTBHTEIHHOCTHIO)
OTIpE/ICIIICTCSl KaK KOHIIEHTPAIUS dJIEMEHTa (MI/J), KoTopas moryiomaer 1% MmocTymnaromero
u3nyudeHusi. OTo cooTBeTcTByeT curHainy B 0,0044 emgununbl normomenus (AU).
XapakTtepucTuueckasi KOHIICHTpAlMsl SBJISIETCSI TapaMeTpOM KOHKPETHOro Tpubopa u
BBIYHMCIAETCS KaK:

C = (5*0.0044 AU) / [u3mepeHHOE TOTIIOIIEeHNKE |

C:  Xapakrtepuctuyeckas KOHUEHTpauus (Mr/i)
S:  KonreHrpamus u3MEpeHHOTO CTaHaapTa (Mr/i)

3HaHME XapaKTEPUCTUYECKOW KOHIEHTPALMU IO3BOJISIET aHAJIMTUKY MPOBEPUTH, MPABUILHO
JIM ONTUMU3UPOBAH NMPUOOP M COOTBETCTBYET JIM €ro paboTa crerudukanum Ha npuoop.

4.17.5.8 IlocjenoBaTeJJbHOCTH AaHAJIHN3A

e Bgenute kannOpoBOUHBIN OJaHK U ONpenenuTe OJaHKOBBIM yPOBEHb.

e Bgeaure kanuOpoBOUHBINA OJIaHK, CTAaHAAPTHBIE PACTBOPHI U MOCTPOITE KaTHMOPOBOUHBIN
rpaduk. Mcnonp3yiite, IO MEHbIIEH Mepe, TPU CTaHIAPTHBIX PacTBOpa B JOIOJIHEHUE K
OnmaHKy, 4ToObl MOKpBHITH BCIO JIMHEHHYIO dYacTh Inkainbl. Kaxngas Touka Ha
KaJTHOpPOBOYHOM TpaduKe MODKHA OBITH TOJy4eHa (10 BO3MOKHOCTH) KaK pe3yJIbTar
HECKOJIbKUX H3MepeHuil. [locie kaxzmoro u3MmepeHMs cTaHaapTa WM HpoObl JT0JKHA
BBOJIUTHCS TUCTHIUIMPOBAHHAS BOJIA.

e Jlns nmpoBEpKH NEPBOHAYAIBHONW KAJIMOPOBKH JOJKEH OBITh U3MEPEH CTaHIapT KOHTPOJISA
Ka4yecTBa.

e JlomwkeH OBbITh MPOAHATU3UPOBAH KATMOPOBOYHBIN OJaHK Ui IPOBEPKU AP PEeKTa MaMITH.

e Baenute mpoObI ¢ HEM3BECTHBIMH KOHIICHTPALIASMH.

e Bpoaure cTaHmapT KOHTPOJS KadecTBa 4epe3 KKAYIO JEeCATYI0 Npoly A IMpOBEpKU
npeiida.

e [IpoObl, B KOTOPBIX OMpeaesieHbl KOHLEHTPAIMM BBILIE CaMOro OOJIBLIOrO CTaHAAPTA,
JIOJKHBI OBITH pa30aBIiieHb! M MPOAHATM3UPOBAHBI BHOBb.
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4.18 AHaau3 pTYyTH B 0CaJAKaX U B BO3ayXe

4.18.1 AHaau3 pTYyTH B 0CaJKaX
4.18.1.1 OO6opynoBanme

Camoil pacnpocTpaHEHHOW MNPOLIEAYPON aHaIM3a PTYTH B OCaJKax SIBISIETCS OKHUCJIEHUE C
nomornipto  BrCl, mpenBaputensHoe BocctaHoBieHue ¢ mnomompio NH,OHHCl ¢
TOCITEAYIONMM TIOTHBIM BOCCTAHOBICHHEM pTyTH B pactBope mo Hg', mpomyska uepes
30JIOTYIO0 JIOBYIIKY, TepMHYecKass JecopOuus W aHalu3 aTOMHO-(DIyOpecleHTHOU
criektpockonuerr xonogHoro mapa (CVAFS) (Bloom and Crecelius, 1983; Bloom and
Fitzgerald, 1988). Ananutuueckasi mpoleypa MOXeT BBIIOJIHATHCS KaK B Py4YHOM, TaK U B
aBTOMATUYECKOM pexkuMe. JlJis HaleHOTo OnpeAeNeHusl COAepKaHus CyMMapHOW PTYTH B
npobax ocaakoB (OHOBBIX CTAHIUM Tpeden JeTeKTUPOBAaHHS (ONMpEeIeNeHHbI Kak
TPEXKpPaTHOE CTaHIAPTHOE OTKJIOHEHHE KOHIICHTPAIMK OJaHKOBOW MPOOKI) MTOJDKEH OBITH HE
XyXke 2 HI/JL.

CaMbIM  HaJIEXKHBIM METOJOM aHauu3a PTYTH SBISIETCS  aTOMHO-(IyOpecleHTHAas
ciektpomerpusi  (AFS).  MoxHO  Takke  HCIONB30BaTh  aTOMHO-a0COPOITMOHHYIO
CIIEKTPOMETPHIO, HO OHA TpeOyeT Ooubieii Macchl MPOOBI B CHITy 0OJiee BBICOKOTO Tpesera
JNETeKTUpOBaHUs. B Hacrosimee BpeMss UMeeTcs OOJNBIIOE YUCIO (UPM  BBITYCKAIOIIMX
npubopst AFS u AAS.

B kauectBe Marepuaaa sl pCaKIMOHHBIX COCYHOB, I'IC PTYTh BOCCTAHABIIMBACTCA, a4 3aTCM
BBIHOCUTCA TOKOM TI'a3a B JIOBYIIIKY, pECKOMCHAYCTCA HUCIIOJIb30BaATh 60pOCI/IJ'II/IKaTHOC CTCKIJIO.
I[J'IH COC,Z[I/IHeHI/II‘/'I CICAYyCT MHCIIOJIb30BAaTh IIPOMBITBIC B KHCJIOTEC Te(l)J'IOHOBBIe TPY6KI/I
OOBIUHBIC TTOIUITHIICHOBBIC WIIH PE3UHOBLIC pr6KI/I B IAHHOM CJIy4ac HCIIPUMCHHUMBIL.

4.18.1.2 OOpamenue ¢ npodoii 1 ee XpaHeHHE

OO0paieHrie co BCEMH BOJIHBIMU NMPOOAMH JJIsi aHAIHW3a Ha PTYTh JOJDKHO OBITH 0OCOOEHHO
OCTOPOKHBIM, 4YTOObI M30eXkaTb MX 3arps3HeHus. Bce omepauun ¢  OyThUIKamy,
COJIepKallUMH MPOObI Ha PTYTh, OJKHBI BBIIOJHATHCS B MOMEUICHUSX, TJI€ HE MPOBOJSATCS
paloThI ¢ PTYTHBIMH COEIMHEHUSAMHU B KOHLIEHTPUPOBAHHOM WM pazbaBieHHON Buje. I[1poOs
JUISL aHaJIM3a Ha CYMMapHYIO PTYTh JOJKHBI KOHCEPBHUPOBATHCS C MCIOJIB30BAaHUEM COJISTHOU
kucinotsl (5 M 30% HCI Ha autp), npu 3TOM KHCIOTa JODKHA MMETh HU3KOE OJIaHKOBOE
3Ha4YeHue 1o pTyTH. [IpoObI 0CanKoOB ClieAyeT XpaHUTh HEMOCPEICTBEHHO B 0CAIKOCOOPHBIX
OyTBUIKaxX, HIOMEIIEHHBIX B ABOHHBIE IIACTUKOBBIE MAKETHI, B TEMHOTE, B XOJOMIBHUKE WIN
XOJOJHOW KOMHare. Bpemsi XpaHEHHMs] NpPH TaKuUX YCJIOBHSIX MOXET ObITh BIUIOTH A0 6
MECSIEB, HO COXPaHHOCTb MNpoO 00s3aTesNbHO JOJKHA OBITh MpOBEpeHa I KaKJIou
oTnenbHOM 1abopaTopuu. [lpu aHanu3e Ha METUIMPOBAHHYIO PTYTh BPEMsl XpaHEHUS JOKHO
ObiTb Kopoue. IIpm OTKpBIBaHMM IUIACTHKOBBIX IAKETOB O0S3aTENIbHBIM  SIBISETCA
MCIOJIb30BaHUE TUIACTUKOBBIX MepyaTok. [1o BO3aMOXKHOCTH, OyTHUIKU OJKHBI OBITH BHYTpU
IUTACTUKOBBIX TAKETOB Ha MPOTSHXKEHUHM Bcero aHanu3a. Henb3s cTaBuTh OYyTBUIKM Ha
nabopaTOpHbIE TIOBEPXHOCTH, KOTOPHIE paHEe MOTJIHM OBbITh 3arpsA3HEHBl PTYTHIO HIIH
PTYThCOAEPKALIMMU pPEeareHTaMH.



185
4.18.1.3 XuUMMKATBHI M CTEKJISIHHASA NOCyaa

bapbomepwt ons soccmanosnenus ¢ nomowwro SnCl:
Hcnonb3yercsi MpOMBITOE KUCIOTOM OOPOCHIIMKATHOE CTEKIIO «Pyrex».
C80600HbIE OM pMymu a30m U ApeoH:

I'a3pl mOMKHBI OBITH TPOMYIICHHI Yepe3 30JI0TYI0 JIOBYIIKY HIJIM 4Yepe3 YTOJIbHBIN
bunpTp.

Booa ewvicokou wucmomur:

OuurieHHas BoJa ¢ 3JIEKTPUISCKAM COMTPOTHBICHHEM >18 MC) 11 HU3KUM OIIaHKOBBIM
3HaYCHUEM IS PTYTH.

Bo30yx 6 nabopamopuu:

Best crexnsHHas mocyna U mpoObl TOJKHBI MPOXOJIUTH 00pabOTKy B JIaOOPAaTOPUH C
HU3KO} KOHIICHTpALIHeil PTYTH B BO3AyXe (II0 BO3MOKHOCTH, He Goiee 10 Hr/m). Jis
paboTbl C peareHTamu, Ui 00paOOTKM mMpoO, A CYIIKH TOCYIbl JOJDKEH
HCIIOJIB30BaThCA YHUCTBIM OOKC Kkimacca «100» (wim cnermuanbHO 000pYIOBaHHOE
YUCTOE TTIOMEIIICHHE).

Consanas kucioma.

Pexomenayercss 30% HCl c¢upmsr Merck (Suprapur). BosmoxHO, 1pyrue
MPOM3BOJUTENN JTAIOT TaKyl0 K€ YHUCTOTY COJSHON KHCIOTHL. JloJDKHA peryisipHO

NPOBOJIUTHCA MpOBepKa OiaHKoBOro 3HaueHus. s mpurorosnenus pactsopa SnCl,
tpedyetcs 37% HCI (P.A.) (una).

Pacmeop BrCl:

Paborate moa BBITSKKOH ¢ 00abmoON ocTopoxkHOcThIO! HMcmoab3oBath
3amuTHBbIe 0ukHu! K 200 M1 Beicoko uucToii Boabl go0aBbTe 11,0 r KBrOs; u 15,0
KBr. IlepememmBaiiTe pacTBOp € MOMOIIbI0 MAarHUTHOM MEIIAJIKU B TEUCHHUE 4Yaca U
oueHb MemjeHHo no0aBbTe 800 Ma 30% HCL U3 pactBopa Oyaer BBIACHSATHCS
00JIbI1I0€ KOJIMYECTBO MAPOB KUCIOTHI M CBOOOJHBIX ra3000pa3HbIX rajloreHoB. Taxoii
pPacTBOP MOYKHO TOTOBUTH B MyCTOM OyTHUIKE U3-TI0J] COMSIHON KHUCIOTHI.

Xnopuo euopoxcunammorusL:

PactBopute 120 r NH,OHHCI B 1 nutpe umcroit Bombl. MHOrma 3ToT peareHT
COJICP)KUT 3HAYUTEIIBHOE KONMMUYeCTBO pTyTH. [[00aBbTe 1 T MOHOOOMEHHOW CMOJIBI
Chelex-100, 94TO MOMOXXET CHH3UTh YPOBEHb COJEpKaHUsA PTYyTH. JIOMHKHO OBITH
THIATEIHHO MPOBEPEHO OJTaHKOBOE 3HAYEHUE.

Pacmeop xnopuoa onosa:

Pacteopure 200 r SnCl,2H,0O B 100 it 37% HCI (uma) u pa3baBeTe n0 1 nmrpa
BOJIOM BbICOKOW uMcTOTHL. IIpoOapOoTupyiiTe 3TOT pacTBOp CBOOOJHBIM OT PTYTH
a30TOM B TeueHue 12 yacoB M 3aTe€M XpaHUTE €ro B TEMHOTE. MOXHO B34Th aJUKBOTY
B 100 M3n u wucnonb3oBaTh Kak pabouyuil pacTBOp A TEKYIIUMX aHAJIU30B. OTa
QJINKBOTA JOJKHA TOCTOSIHHO 6apOOTHPOBAThCSI CBOOOJHBIM OT PTYTH a30TOM.

Kanubposounwiti pacmeop ons pmymu:

CTaHI[apTHI)IG PAaCTBOPLI MOKHO MMPHUIOTOBUTH U3 KOMMCPYCCKN JOCTYIIHBIX PTYTHBIX
CTaHOapTOB. P CKOMCHAYCTCA ACJIATh MAPAJUICIIbHYIO NPOBCPKY ABYMA CTaHAApTaMU,
MNOJIYUYCHHBIMU HW3 HC3aBUCHUMBIX HWCTOYHUKOB. O)II/IH A3 HHUX MOXKET OBITh
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MMPUTOTOBJICH CaMOCTOATCIIBHO K3 BBICOKO YHCTBIX XHWUMHKATOB (HaHpI/IMep, qucras
MeTaJlI4ecKasl pTyTh MOXET OBITh pacTBOopeHa B KoHIeHTpupoBanHod HNO;, u
pacTBoOp paz0aBiieH 10 HY)KHOTO 00beMa).

4.18.1.4 IlpenBapurtenbHasi 00padoTKa

Ot6upaembie MPOOBI KOHCEPBUPYIOTCS TIEPE HavajIOM XpaHEHHS WIH mepes] IpoOooTOopoM
nyTeM J00aBIIeHUsI CONSTHOM KHCNOTHI. Ilepen aHann3oM BBIMONHSETCS 3Tall OKHUCICHHS C
ucnonb3oBanueM BrCl. DT1oT peareHT 3 QeKTHBHO TpeBpamaeT crabuibHble POPMBI PTYTH B
pacTBOpUMYIO B Bozie (hopMy, KOTOpast IETKO MOXKET OBITh BOCCTaHOBIIEHA ¢ TOMOIIbI0 SnCl,.
N36pTok BrCl mepen aHanm3oM ymamnsieTcss C UCIOJNB30BAaHUEM CIIad0r0 BOCCTAHOBHTEIIS,
takoro kak NH;OH'HCI unu ackopOHMHOBO# KUCIIOTHI.

4.18.1.5 IloaroroBka BOCCTAHOBHMTEJBbHBIX COCY/10B

Hanonuute mpoMbiBHY10 OyThUIKY (OapOoTep) 50 mu Bombl, comepskamieit 2,5 mMa pacTBopa
SnCl, u 2 M 30% HCI. IIpoxysaiite pacTBop a30ToM B TedeHue 20 MUH, a 3aTe€M MPOBEPHTE
6maHk 6apOOTHPYEMOTO pacTBOPA.

ExxenneBHO, B KOHIIE pabouero nHs OapOoTakHble OYTHUIKM JOJKHBI OBITH TIIATEIBHO
IIPOMBITHI JIEMOHU3UPOBAHHOM BOJOW, a 3aTEM HAIMOJHEHbI ([0 MEHbLIEH Mepe, YTOObI
MOKPBITh TOPHUCTOE CTEKIIO OapboTepa) MApCKOl BOAKONM M B TAaKOM BHUJAE XPAaHUTHCS M0
CJIEIYIOIIETO MCIONb30BaHus. [lepen HavyamoMm aHanmm3a CICAYIONICH MmapThud Npod Iapckas
BOJIKa JOJKHA OBITH cuTa B OYTHUIKY [Uist XpaHeHusl. OHa MOXKET MOBTOPHO UCTOIb30BAThHCS
B TeueHHe Mecsma. [locie omopoXHEHHST BOCCTAHOBUTEIBHBIA COCYJT IPOMBIBACTCS CHaJalia
JIEMOHU3UPOBAHHON BOJIOH, a 3aTeM 0c000 yncToi Bonoit (Tuna Milli-Q).

4.18.1.6 BoccTaHOBJIeHHE

Crnenyer mpoBepuTh OJaHKOBOE 3HAYCHHE OapOoTepa IMOJCOCAMHEHHEM K HEMY 30JI0TOM
JIOBYIIKU M MPOAYBKHU pacTBopa a30ToM B TeueHue 20 MUH U C MOCJIEAYIOIMIUM aHaTu30M Ha
YJIOBJICHHYIO PTYTh. KonmuecTBo coOpaHHOM PTYTH Kak OJIAaHKOBOM BEJIMYMHBEI OapOoTepa He
JOJIKHO MPEBLIIATE HECCKOJIBKUX MUKOTPpaMM.

[Ipu Bcex omepamusx cOopa PTyTH W HPOAYBKHM MEXIy OapOoTHpyeMoil OyThUIKON H
JIOBYIIKOW CJEAYeT UCIOJIb30BaTh CTEKISHHYIO TpPYOKy C KBapleBod BaTo. OTO
[IPEIOXPAHUT MOBEPXHOCTD 30J10Ta OT NOMAJaHUs KaleJIeK KUCIOTHOIO pacTBOpa.

[Tocne Toro, kak mpoBepeH OiaHK OapOoTepa, B BBIXOLY 0apOOTHPYyEeMOro cocyaa JOJDKHA
OBITh TOJICOEAMHEHA YHWCTasi 30JI0Tas JIOBYIIKA M B cOCyHx Ja00aBlieHa MpEIBAPUTEIHHO
oOpaboraHHas npoba. 3aTeM HY>KHO B3BECUTh 0apOOTHPYEMBIN COCY/1 Ha HJIEKTPOHHBIX Becax
JUISL BECOBOTO OTpeNesIeHHs KolIndecTBa j100aBieHHOi mpoOsl. [Iporiece BoccTaHOBIEHUS |
IIPOAYBKH pacTBOpa AOHKEH Ipoaonkarbesd 10-20 muH.

4.18.1.7 JlerekTHpOBaHMEe

[lepen aHanu3oM JOBYIIKHU TOJIKHBI OBITH BBICYIIEHBI MPU TEMIEPAType OKOJIO 40°C npu
MPOITYCKaHUU CBOOOJHOTO OT PTYTH a30Ta B T€UEHHWE 5 MHUHYT. 3aT€M OHU JOJDKHBI OBITh
coenuHeHsl ¢ AFS-nerekropoM. B kadecTBe rasa npoayBKU AOJKEH MCHOJIb30BaThCS TEIUN.
3aTeM 3a CueT TEPMHUYECKON JECOpPOIMU PTYTh W3 JIOBYIIKH BBIBOJUTCS W TOAAeTCs JHOO
HEMOCPEACTBEHHO B JIETEKTOp, JUOO B aHAIMTHYECKYIO JIOBYIIKY. llpu umcnomp3oBaHuu
AQHATUTUYCCKOW JIOBYIIKH JIOJDKEH OBITh IOBTOPEH JTall TEPMUYCCKOW JIecOpOIru.
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HpeI/IMYHICCTBO HOBTOpHOfI amMaJibraMaly COCTOUT B TOM, UTO CHHMKACTCA BIIMSAHHEC IIOMEX,
BBI3BaHHBIX a0copOIyell B pabodeil JIOBYIIKE MOCTOPOHHUX BemiecTB. Kpome Toro, pryTth
0oJee JerKo aecopoupyeTcst U3 BTOPOU (aHATUTUYECKOM) JIOBYIIKH, UK BBIXOJTHOTO CUTHAJa
noJry4yaercsi 00Jiee YeTKUM.

ITocne srana aHanM3a HY’KHO JATh JIOBYIIKE OCTBITh. 3aTEM €€ CIEAYyeT OTCOEAMHHUTH OT
MOTOKa Ta3a W 3aKpbITh TeQIIOHOBBIMH TpoOkamu. Ecim 5OBymKy HE NpeICcTOHT
HCIIOJIB30BaTh BHOBb, €€ CIEAYET XPAHUTh B INIACTUKOBOM IIAKETE.

4.18.1.8 KanuOpoBka

CraHmapTHbIE pacTBOPBI MOTYT OBITH MPUTOTOBJIEHBI U3 KOMMEPUYECKH JOCTYIHBIX PTYTHBIX
ctanaapToB. KanuOpoBKy ciieqyeT BBINOTHATH, MCIONB3Ys 4 CTaHIapTa JUisl MOCTPOSHUS
Ka)KJ0r0 KAIMOPOBOYHOTO rpadukKa.

4.18.1.9 KoHTpouab KauecTBa U o0ecneyeHne KayecTBa

Otan kanuOpoBku Haubojiee KpuTH4eH. OCHOBHBIM IMPHUHLUIIOM SBISETCS MCIOJIb30BaHUE
JABYX HE3aBHUCHUMBIX KaJ'H/I6p0BO‘-IHI)IX PacTBOPOB. O)II/IH A3 HUX MOXET OBITh IIPHUTOTOBJICH
CaMOCTOSATENIFHO M3 BBICOKO YHCTBIX XMMHKATOB (HapUMEp, YUCTas METaJuIM4ecKas pPTyTh
MOJET OBITh pacTBOpeHa B KOoHIeHTpupoBaHHOW HNO;, u pacTBOp pazbaBiieH 10 HY>KHOTO
o0bemMa). MOXKHO MCTIONIB30BaTh KOMMEPUYECKH TOCTYITHBIE CTaHIapTHBIE PacTBOPHI Ha PTYTh,
HO W TpU ITOM TpeOyercs peryispHas TpPOBEpKa M HCIIOJIB30BAaHHEM CPAaBHUTEIHLHOTO
cranaapra. Eciu BO3MOXXHO, CleqyeT MCIIOJB30BaTh CEPTU(PHUIUPOBAHHBIN CPaBHUTEIBHBIN
CTaHOapT, HO MOKHO €TI0 HU3TrOTOBUTH U CaMOCTOATCIBHO M3 YUCTBIX COCI[I/IHGHI/H‘/JI PTYyTH.
BaxHo, 4T00BI Ha Ka)KAOM 3Tare MOXHO OBIJIO IPOCIIEUTh COOTBETCTBUE BCEX CTAaHIAPTHBIX
pPacTBOPOB CPaBHUTEIBHOMY CTaHAApTy. Eciau OTCYTCTBYIOT CpaBHMTEIIBHBIE CTAHIAPTHI B
BU/IC BOJHBIX PaCTBOPOB, MOXKHO HCIIOJIB30BATh TBEP/IbIC MAaTEPHAIbI.

B kadyecTBe HE3aBHCHMOHM IPOBEPKH AHAJIUTUYECKUX PE3YyJIbTATOB MOXHO HCIOJIb30BaTh
UCTOYHUK TapoB pTyTH. OH mpeacTaBisieT cOOON 3aKphHITHI COCYA, B KOTOPBIH MOMeIIeHa
MeTauindeckas pryTb. C MOMOIIBIO IINPHIA M3 COCyAa OTOMpaeTrcs 0o0beM BO3IyXa,
COZIEpKALIUHI CTPOrO OIPEAEIEHHOE KOJIMYECTBO PTYTH.

4.18.1.10 Cneuuduyeckue npodaIeMbl

AHanM3 HU3KUX KOHIIGHTPAIMHA PTYTH B MpoOax BOJBI COMPSIKEH C OOJBIINM KOJIHMYECTBOM
Memanmx (pakropoB. OCHOBHBIMU Cpeld HUX SIBISIOTCA IpoOiema OJaHKOB M HETIOIHOE
BOCCTAHOBJICHHE JIOBYIIICK.

Bricokne OnaHKOBBIC 3HAYCHHS BO3HUKAIOT H3-32 HCIIOJIB30BAHHS PEAreHTOB HHU3KOTO
KayecTBa WJIM H3-32 MpPOOJEM €O CTEKISHHOM mocynoi u TpyOkamu. UTOOBI BBISBHTH
HCTOYHUK BBICOKMX OJIaHKOBBIX 3HAueHWH, TpeOyeTcss TmiaTenbHas TPOBEpKa U
JOKYMEHTHPOBAaHHUE BCEX ITAIOB aHATUTUYECKON MPOLIEYPHI.
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4.18.1.11 Oo0o0nraronme 3aMeTKH

IIpuemaemas
Jran Pexomenpanusa
aJIbTepHATHBA
[IpenBaputenbHas Oxkucnenne ¢ nomomibio BrCl, AckopOuHOBas
MOJITOTOBKA MPOOBI MpeIBAPUTEIILHOE BOCCTAHOBJICHUE C KHCIIOTa
nomo1sro NHOHHCI
[IpenBaputenbHOE Boccranosnenue ¢ momomisio SnCly,
KOHIIEHTPUPOBAHUE MIPOJYBKA, 3aXBAT 30J10TOH JIOBYIIKON
JleTexTupoBaHue AFS AAS
[Ipenen nerektupoBaHus | < 2 Hr/a
Kontpone kawectBa /| OmpexaeneHue OJaHKOBBIX 3HAYCHHM,
o0ecrnieueHre KayecTBa WCIOJIb30BaHNE HA/ICKHBIX CPAaBHUTEIBHBIX
MaTEPHUAaJIOB

4.18.2 AHaju3 pTYTH B BO3IyXe
PTyTh 0TOMpaeTCs 30I0THIMH JIOBYIIKAMH U aHAIN3UPYETCS TOCTIe e JecoOpOun.
4.18.2.1 IlpeaBapurenbHasi 00padoTKa NPOOBI

Ilepen TeM, Kak aHaIU3UPOBATH COJAEP)KAHUE PTYTH, YJIOBIEHHOE 30J0TOM JIOBYIIKOM,
PEKOMEHIyeTCsI BBIIIOJIHUTE 3Tall BHICYLIMBAHUS JIOBYIIKH. HeOomblnoe KOIWYecTBO MapoB
BOABI MOXXET CKOHACHCUPOBATHCA HA MMOBCPXHOCTHU 30JI0Ta U MOKET ITIOMCIIATH I[&J'II:HGﬁIHGMy
aHanuzy. [{ns BeICYIIMBaHUS 30J10ThI€ JIOBYIIKK HarpeBaroTcs 10 40-50°C u B Teuenue 5-10
MUH [IPOYBAIOTCs CYXUM a30ToM. IloTepu pTyTH npu 3TOM HE IPOUCXOIUT.

4.18.2.2 Anaau3

Ananu3 npo0 BO3/AyXa Ha PTYTh NMPOBOAUTCS OOBIYHO IBOWHOW amMaibramanueil MeToaoM
CVAFS (Fitzgerald and Gill, 1979; Bloom and Fitzgerald, 1988). B atoii nponemype 3010T1as
JIOBYIIIKA YCTaHABIIMBAETCS B MOTOKE ra3a (OYMIICHHBIH OT PTYTH aproH) MOCIEA0BaTEIHHO
CO BTOpOM aHAIIUTHYECKOM JOBymIKOM u pnanee ¢ naerekropom CVAFS. Harpesanue
IIPOUCXOJUT C IMOMOIIBI0 HUXPOMOBOH IpoBoNOKH. Ha mepBoM 3Tame pTyThb TEPMHUUYECKU
necopOupyercst W3 TEepBOM  MPOOOOTOOpPHOW  JIOBYIIKM W YJABIMBAETCS  BTOPOU
aAHATMTUYECKOU JIOBYIITKOM. 3aTeM BTOpas JIOBYIIIKA OBICTPO HArpeBaeTCs, U PTYTh MOCTYIAET
B mpuoop CVAFS, cHaGKeHHBI HHTETPATOPOM.

Brmonasrorcs CICOAYIOIUEC aHATUTUYCCKHUEC OTAIlbl:

1. Tepmuueckast necopOIvs ¢ TMOJEBOM pabodeil JIOBYIIKM B aHATUTHYECKYIO JIOBYIIKY:
500°C B Teuenue 4 MUHYT, MOTOK ra3a 30 MiI/MHuH;

2. Tepmudeckas aecopOmus ¢ aHAIUTUYECKOU sueiiku B aetekrop mpudopa AFS: 800°C B
TeueHue 25 cek, moTok ra3a 30 Mj/MuH;

3. Pacuert comepkaHusi CyMMapHOW PTYTH B MPoOE: MO TIJIOMIAIU THKA BBIXOIHOTO CUTHAA.
4.18.2.3 KaauOposka

Hacpimennslii pTyThIO BO3AYX OTOMpaeTcss W3 3aKpbITo eMkoctH (mpumepHo 350 wmui),
conepxkameit 30-40 mn uuctoii prytu (Dumarey et al.,, 1985). BHyTpeHHee naBneHue B
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COCyJie TOAJEP)KUBACTCS PABHBIM aTMOC(EPHOMY 3a CUET HaJW4Yus COOOIIEHHsS cocynaa C
aTMocepoil depe3 KamWwULIpHYIO TpyOKy. EmkocTe mnomemaercss B TepMocTaT Hpu
20°C£0.1°C. U3 emkoctu c mnomompto mmnpuna (Hamilton #1810) yepes memOpany
oroupaercs 0,1 MJI HACHIILIEHHOTO PTYThIO BO3AyXa. B COOTBETCTBUM C 3aKOHOM MJI€AJIbHOTO
raza npu 20°C u naBiaenun 101325 Ila oObvem Bo3ayxa B 0,1 mu cogepxut 1,316 Hr pTyTn
(cM. Tabma. 4.8.1). TouHOCTH TOM BEIMYUHBI 3aBUCUT, TJaBHBIM 00pa3oM, OT TeMIIEpaTyphl
HACBILIEHHOW CMeCH, KOTopasi JOJDKHA ObIThb HECKOJIBKO HU)KE TEMIIEpaTyphbl OKPY’KAIOLIETO
BO3/yXa, 4TOOBI MPEJOTBPATUTh KOHJEHCALUIO PTyTH Ha wmmpuue. [lyrem npuBenenus
[INPUIIa B PABHOBECHOE C AaTrMOC(EpPHBIMH YCIOBHSIMHU COCTOSHHE MOXHO H30exXaTh
NOSBICHUS B Havyase paboThl OMIMOOYHBIX pe3yNabTaToB. lIpum ONTUMAaNbHBIX YCIOBUSX
CTaH/JapTHOE OTKJIOHEHHE WHXKEKTHpyeMoll BenuuuHbl npu obbeme 0,1 M Bozayxa
cocraBisger MeHee 10% (mpu n=10). Bpemsi HOBTOPHOIO yCTaHOBJIEHHSI PAaBHOBECUS MEX]Y
KHUJIKOH ¥ Ta3000pa3HON PTYTHIO B COCY/IE 3aBHUCHUT OT YHCTOTHI MOBEPXHOCTH KHUIKOH PTYTH.
C TeyeHHEM BpEeMEHHM PTYTh Ha MOBEPXHOCTHU OKMCISETCS KUCIOPOJIOM, MOATOMY BEpXHMMH
CJIOW TOJKEH yAAIIATHCS.

Tabn. 4.18.1. KoHueHTpamus pTyTd B KaTUOPOBOYHOM ra3e Kak (PyHKIHS TeMIepaTypbl

Temu. °C | or Hg/ma | Temmn. °C | ir Hg/ma | Temmn. °C | ir Hg/mu | Temn. °C | ar Hg/mur
17,0 10,22 20,5 13,72 22,2 15,79 23,9 18,14
18,0 11,12 20,6 13,83 22,3 15,92 24,0 18,29
19,0 12,10 20,7 13,95 22,4 16,05 24,1 18,44
19,1 12,20 20,8 14,06 22,5 16,18 24,2 18,59
19,2 12,31 20,9 14,18 22,6 16,31 243 18,74
19,3 12,41 21,0 14,30 22,7 16,45 24,4 18,89
19,4 12,52 21,1 14,42 22,8 16,58 24,5 19,04
19,5 12,62 21,2 14,54 22,9 16,72 24,6 19,20
19,6 12,73 21,3 14,66 23,0 16,86 24,7 19,35
19,7 12,83 21,4 14,78 23,1 17,00 24.8 19,51
19,8 12,94 21,5 14,90 23,2 17,13 24,9 19,67
19,9 13,05 21,6 15,03 23,3 17,28 25,0 19,83
20,0 13,16 21,7 15,15 23,4 17,42 26,0 21,49
20,1 13,27 21,8 15,28 23,5 17,56 27,0 23,27
20,2 13,38 21,9 15,40 23,6 17,70
20,3 13,49 22,0 15,53 23,7 17,85
20,4 13,60 22,1 15,66 23,8 17,99

4.18.2.4 OOecneueHue KauyecTBa

JlelicTBUS IO KOHTPOJIIO KauecTBa MPEX/Ie BCEro CBsA3aHbl ¢ 3P(PEKTUBHOCTBIO 3aXBaTa PTYTH
30JI0TOM JIOBYILIKOMW U C HAJCKHOCTBIO AHAJIMTUYECKOIO UHCTPYMEHTA.

Bce 3070ThIe JIOBYHIKM JOJDKHBI 4epe3 peryJisipHble WHTEpBAIbl BPEMEHH KaluOpoBaThCs
uHAuBuAyanbHo. Hambosee yno0HO 3TO nenarh € MCIOJIb30BAaHUEM TEPMOCTATHPOBAHHOIO
MCTOYHMKA Tra3000pa3Hoi pTyTH M mmpuua. JIOBYIIKM € TMJIOXHMM BOCCTaHOBJICHHEM [0
HCXOJIHOTO COCTOSIHUSA JOJIKHBI OTOPaKOBBIBATHCS.
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Jnst obecriedeHrs: BHYTPEHHETO KOHTPOJISL B TIOJIEBBIX YCIOBUSIX Habop u3 3-4 JIOByIIEK B
TedyeHue padOThl HA CTAHIMM XPAHAT B 3aKPHITOM CTEKISIHHOM cocyjae. DTOT Habop 3aTem
QHAIM3UPYETCS. B PSAY SKCHOHHPOBAHHBIX JIOBYHIEK. B OOJIBIIMHCTBE cilyyaeB BeIMYMHA
OJIaHKOBOTO pe3yJibTaTa HaXOIUTCs Ha ypoBHE 5-30 MUKorpamMm pTyTH.

4.18.2.5 Ilpenes neTeKTHPOBAHUS

[Ipenen nerekTupoBaHus Npu paboTe ¢ 30JI0THIMH JIOBYLIKAMH OIPEEIIAETCS] KaK YTPOSHHOE
CTaHJAPTHOE OTKIIOHEHHE OJIAHKOBOI BENMYMHBI JUTS JIOBYIICK. bilaHKOBOE 3HaUeHHUE 3aTeM
BBIUMTAETCS M3 pe3yjbTara aHanu3a pabouedt noBymku. Ilpenen perexTupoBaHus
BBIPAXKAECTCSI B €IMHULAX MAacChl PTYyTH U C YYE€TOM THIMYHOTO 0ObEMa MPOKAYaHHOTO
BO3/1yXa MOXKET OBITh NEPEBEJCH B €MHUIIBI KOHLIEHTPAIMM PTYTU B Bo3ayxe. OnpeseneHue
npenena JeTEKTUPOBAHUS MOXKET TaKKE OCHOBBIBATHCS HA TOM TpeOOBaHHM, YTOOBI MOJIEBOM
OmaHk coxepxkan He Ooznee 10% cymMmapHOro coaep)kaHuss pTyTH B pabouymx
HKCIIOHMPOBAHHBIX JIOBYLIKaX. AOCOJIIOTHOE 3HaueHHE OyJeT 3aBUCETb OT BpPEMEHU
npo6ooTOOpa M OT CKOPOCTH MPOKAYKH. MOXKHO paccMOTpeTh CIEIYIOIUN MpUMep u3
NPAKTHKA: TPH KOHICHTPAIMK PTYTH B Bo3ayxe 2 Hr Hg/M’, IpH TPOIOIKHTETHHOCTH
ot0Oopa 6 yacoB, pH ckopocTu mpokauku 0,5 1/MUH Macca 0ToOpaHHOM poOkl cocTaBuT 0,36
HT. B aTOM cityyae 6i1aHkoBoe 3HaueHHe He NoJkHO npesbimath 0,036 ur, T.e. 10% ot 0,36
ur. Ecnu OmankoBas mpoOa conepxuT Oosbllee 3HaueHHe, TpeOyeTcss oToOparh Ooiee
3HAUUTENBHBIN 00BEM BO3/IyXa.

4.18.2.6 Chneunpuueckne npodieMbl

KadecTBo aHanmsa pTyTH, 0OTOMpaeMOl 30JI0THIMH JIOBYIIKAMHU, OOBIYHO HANIPSIMYIO CBSI3aHO C
YCIIOBHEM PETYJISIPHON NPOBEPKU FPPEKTUBHOCTH 3aXBaTa 30JI0THIMH JIOBYIIKAMHU.

4.18.2.7 QOO0OoO0Ia0IIHUE 3AaMETKHI

PekomeHaauus Mpuemnemasn
anbTepHaTUBa

MpenBapuTtensHas Ecnu Heobxoammo, BoicylwmsaHue npu 30-50°C.
noAroToBka Npobbl
AHanua [BoriHoe amanbrammpoBaHue u aHanu3 Ha CVAFS. CVAAS.
Mpenen getekTMpoBaHus YTpoeHHOe  CcTaHgapTHoe  OTKMOoHeHWe  BnaHka

NOBYLIKM n/vnm 6naxk nosywkun <10% ot npobbl.
OGecneyeHne 1 MpoBepka adpdekTMBHOCTM oOTOOpa mMOBYLIKON W
KOHTpOIb KayecTBa BOCCTAHOBMMOCTW NTOBYLLKU.
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4.19 OnpenesieHne CTONKUX OPraHUYECKUX 3aATrPA3ZHAOIIAX
BemecTB (mectuuuabl U I1XB)

4.19.1 IIpuHHUNBI

JlaHHBII METOJ OXBATBIBAET CIEAYIOLIME IPYNIbI COCTUHEHUN:

XnopopraHudeckre NeCTULUAbL:
e -, B-, my-I'XLI
I'ub
X7opaansl (BKJIIOYask KUCIOTHO JaOMIIbHBIE KOMIIOHEHTHI)
JJIT u MmeTabonThI
I'pynma genbapuna
Tpudnypanun
o-DHao0cynb(haH

[TonuxnopupoBanHbie 6UEHUIBI,
o [IXb

OTH KOMIIOHEHTBI MOTYT OBITH OmpezeNeHbl B Mpo0ax, OTOOpaHHBIX B COOTBETCTBUU C
paznenom 3.13. AsposonbHbie 1 PUF—uibTpel skcTparupyrorcs oTaenbHO cMmechio 9:1
reKcaHa M JUATUIOBOrO 3(HUpa B 3KCTPAKTOPE-COKCIETE. DKCTPAKThI KOHIEHTPUPYIOTCA, a
3aTeM OYMILNAIOTCA C HCIOJIb30BAHMEM aJCOPOIMOHHON XpoMaTorpaguu Ha CHIIMKarelie.
[Tocne KOHLEHTPUPOBAHMA 10 MPUEMIIEMOT0 0ObeMa U JA00aBICHHS CTaHAAPTA M3BJICUCHHUS
KOMIIOHEHTbI ~ pa3[eNAlOTCsl M OMNPENENAIOTCS  KOJMYECTBEHHO  METOAOM  T'a30BOM
XxpomaTorpaduu B coueTaHuu ¢ Macc-criekrpomerpueit (GC-MS).
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4.19.2

MarepuaJjbl 1 000pya0BaHHE

4.19.2.1 CrekJsiHHas OCy/Aa

JlaGopatopusie ctakansl Ha 50, 100 u 250 M, ¢pupmst Schott Duran wim nogo6HbIe

Oxcukatop 150 MM u 300 MM nMaMeTpoM C MPUTEPTOM KPBIIIKOW, MCIOIb30BaHUE

CMa30K HEJI0IyCTUMO

Kon6sl Opnenmeiiepa Ha 250 MJT CO CTEKIITHHBIMH ITPOOKaMH

Boponku quamerpom 20 — 150 mm ¢pupmsl Schott Duran win nogo6Hble

Emkoctu 11t mpo©6

e Kiosersl Ha 0,9 M ¢upmel Chromacol 0.9-CTV wunu nonoOHble ¢ mpoOKamu
(TOKpBITHII TehroHOM CHITMKOH) pupMbl Brown (kat. Nel151261) nnm nogoOHbIe

e Kirosersl Ha 1,5 ma ¢upmsr Brown (kat. Ne 150900) ¢ tednoHoBo# npoOKoi u
3aBUHYMBaOLIEHcs Kpbikol ¢pupMel Brown (kat. Ne.150931) win nogo6Hble

e KioBeThl Ha 2 MJI C KaWJUIAPHBIM OTKpbITHEM (AuameTp 1,5 MM u ninuHOH 20 MM)
¢ TedoroBoM npoOkoit pupmbl Schott GL14 u 3aBUHYMBAIONMIEHCS KPBITITKOM

e KioBersl Ha 8§ MJI ¢ 3aBUHYMBAIOLIECHCS KPBIIKOM U BHYTpPEHHEH Te(I0HOBOI
npookoit pupmel Supelco (kat. Ne 2-3295)

e Kiosera co BcraBkoii Ha 100 Mkt ¢pupmer Chromacol 0.3- FIV

[mpuret Ha 5, 10, 25, 100, 250 u 500 mxa pupmer Hamilton

Xpomatorpaduyeckas KojgoHka mmuHou 20 cm, mmameTtpom 1,5 cm ¢dupmbr Schott

Duran

Muxkponunerku Ha 10, 20, 25, 50 u 100 Mk ¢ To4HOCTBIO JTyylie, yeM +0.25 %

Mepnbie K0NOBI CO CTEKISIHHBIMH TIpoOKamu, rpamyupoBaHHbsie Ha 10, 25, 50 u

100 mut ¢ TouHOCTBIO JTyute, yem +0.025 %, ¢pupma Schott Duran

Humuaapel rpagyupoBanHbie Ha 25, 50, 100, 250, 500 u 1000 mi, ¢ TOYHOCTBIO

ayuie, yeM +0.75% ¢upmsl Schott Duran nim nogoGHbIe

[TacrepoBckue nunetku Ha 150 u 220 MM

Kpyrinononnsie kon6sr Ha 100, 250 u 500 ¢ mpuUTEpTHIM CTEKISHHBIM COECTUHEHUEM

NS24/29 dupmer Schott Duran uimu mogo0HbIC

Konnueckue crexnssHabie mpoOoupku Ha 10 M1 1715 1IeHTpUyTUPOBAHUS

Coxcnetsl Ha 200, 500 u 2000 ma ¢ konaeHcaropoM 250 MM ¢upmsl Schott Duran

WY TIOZI00HbIE

TroOuKHM 71 TPOO MPU HCIIOJIB30BAHUH KOHIICHTpaTOpa (POTAIMOHHOTO UCIIAPHUTEIIs)
TurboVap 500

4.19.2.2 IlIpouee o0opynoBaHmue

AmoMuHueBas ¢osbra

Becsw1 ananutuueckue, 0—-160 r, Tounocts +0.0001 1 vim sy4diie

XHUMHYECKH YMCTas XJIOMKOBas Bata (CM. MeTo ] OYuCTKH B 4.19.3.10)

[{enmono3Hble MpoHUIIaEMbIe KIOBETHI Tl cokcnera pupmer Schleicher & Schuell (meTon

npeaBapuTenbHON 00paboTku cM. B 4.19.3.9).

OI[HOpa?;OBI)IC MMOJIM3TUJICHOBBIC MEPYATKU

e YcroitunBeIe K pacTBopuTeisaM nepuatku u3 jamunata PE/EVOH/PE
e MopO3WIbHUK JIS:

e 1po0, Kak He0OPaOOTAHHBIX, TAK U JIJIS SKCTPAKTOB MOCIIE XUMHIECKOW 00paboTKH
® CTaHJapTOB

e lcnapurens ¢ aBToMaTnueckoil octaHoBkoit, TurboVap 500, Zymark
e Tepmomxkad pupmsr Hagan, Tun 22, 200 - 1030°C, Tounocts £10°C
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XONMOIUIBHUK (B3pbIBOOE30MACHBIN) Ui XpaHEHUs TUATWIOBOro »(upa U paboumx
CTaHJAPTOB

[IpoOKOBBIC MITATUBHI PA3TMYHBIX (OPMATOB

MemOpaHHbIe BaKyyMHBIE HACOCHI

Vcnaputens Uis MCIONB30BaHMS B COUETAaHMHM C Tofadyeil ra3oo0pa3HOro asora, C
KapTpUKEM aKTHBHPOBAHHOTO YIJII U C KJIANAHOM JUIS TOHKOW PETyJIMPOBKU IOJAYH
azora

[TuHLIETHI Pa3IMYHBIX pa3MEpOB

Tepmomkad ¢upmer Heraeus, RE 4125, 50-1100°C, £5°C

npurer Ha 5, 10 1 25 MK ¢ GUKCUPOBAHHOM HMIJION M CO CTABLHBIM ILUTYHKEPOM (UPMBI
Hamilton, u va 1 M ¢ QukcupoBaHHON HUIVIOW W C TUIYHXKEPOM C Te(IOHOBBIM
HaKOHEYHHUKOM ¢upMbl Hamilton

VYnerpasBykoBas 6anst pupmer Sonorex RK 100, Bandelieu, 100 W

Perynsarop naBnenus raza ¢pupmsr L’Air Liquide BS 300

YcranoBka st ounctku Boabl pupmbl Millipore, MilliQ plus,

HarpeBaTenu st KpyriiogoHHBIX K010 Ha 500 Mt

Cyumnpheii mkad, 50-300°C ¢ Tounoctsio 3°C

BubpaTop s cyxoit HaOUBKH KOJIOHOK

4.19.2.3 AHaauTH4YecKoe 000pyI10BaHHE M BCIIOMOraTe/IbHbIE YACTH

["a3oBbIit XpoMaTorpad B COUYETAaHMM C MAacC-CIIEKTPOMETPOM HHU3KOIO pa3pelIeHHUs;

razoBslif xpomarorpad HP 5890 II ¢pupmsr Hewlett Packard, Avondale, USA

» TazoBbrit xpomatorpad HP 5890-11 (umxekTop ¢ neneHueM / Oe3 JeCHUS TOTOKA U
aBrocamiuiep HP 7673)

* Macc-criektpomerp HP 5989 (MS Engine)

» Hurerpammonnas cuctema HP G1034C MS Chemstation

["a30BBIil XpoMaTorpad B COYETaHHHM C MacC-CIIEKTPOMETPOM BBICOKOTO paspemieHust VG

AutoSpec, MICROMASS, Wythenshawe Manchester, England

» TazoBerit xpomartorpad HP 5890-11 (umxekTop ¢ neneHueM / Oe3 JECHUS TOTOKA U
aBrocamiuiep HP 7673)

»  HUnrepdeiic VG GC/MS

* TpexCeKTOpHBIH Macc-CIEKTPOMETP BhICOKOTO pazpemieHusi VG AutoSpec ¢ HOHHBIM
ncToyHukom EI

= Cucrema o6pabdotku ganueix EC 3100 ¢ OPUS MS

[Tpumeps! razoxpomMaTorpaduuecKiux KanmuUIIPHBIX KOJOHOK:

= Jlnuna 60 M u 30 M, BHYT. aAuam. 0,25 mm, TonmuHa mwieHku 0,10 mxm, 95% numernn —
5% nudeHnn momMcWIOKCaH, (UKCHUPOBAaHHBIA, Hamp., Rtx-5 ¢upmer Restek
Corporation, Bellefonte, USA

» Jlmuaa 25 ™M, BHyT. amam. 0,20 wmMm, Tommmua mienkun 0,11 wmrMm, 5%
denunmernnnonucunokcan HP-5 (Ultra), ¢upma Hewlett Packard Company,
Amsterdam, Holland

» Jlnuna 50 M, BHYT. nuam. 0,22 mm, 0,15 mxMm 8% dennnmnonnkapOOHCHIOKCaH, HaIMp.,
HT-8 SGE, Australia

» Jlnuna 30 M, BuyT. muam. 0,25 mwm; 0,10 mxm, 14% uumanonponundenun — 86%
METHJITIOIMCUIOKCAH, PUKCHpOBaHHBIN, Hamp., Rtx-1701 ¢upmsr Restek Corporation,
Bellefonte, USA

» Jlmuaa 30 M, BHyT. muam. 0,25 mm; 0,10 MxMm, 90% Ouc-umanomporma 10%
benunnuanonponui, Hanp., Rtx-2301 ¢pupmsr Restek Corporation, Bellefonte, USA
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o [Inpunsr mis GC; ¢upma Hamilton, 10 Mxn, ¢ukcupoBaHHAs WTJIa U METAUITMYECKHUI
wryHxkep i asrocamiuiepa HP, xkat. Ne 80397, u quia pyunoit nnxekuuu, kat. Ne 80366.

4.19.2.4 XUMHKATBI ¥ ra3bl

Opeanuueckue pacmeopumein

e Amneton, Merck no. 12

Jwstunossiit a¢up, Rathburn RG 2013
N3o0-oxTtan, Merck no. 15440
Mertanoi, Merck no. 6011

Macc-cnekrpomerpudeckuii ctanaapt: nepdropkepocu (PFK) nuskoxumsimmii, Merck
no. 10145

H-I'excan, Merck no. 4371

H-Honan, Merck no. 806838

KanuGpanmonnsiii pactBop nepproporpudyTinamuna aist MS, HP cat. No. 0571-60571
Huxnorekcan, Merck no. 2817

Terpanekan, Fluka no. 87140

Tomyoin, Merck no. 8382

Bce pactBopbl, 3a HUCKIIOUEHHEM JUATHIOBOTO 3¢Hpa, MOTYT HCIOIB30BaThCs 0e3
JIOTIOTHUTEIILHOW OUHCTKHU.

H€0p261Hull€CKI/l€ XUMUKAMDbL, adcop6eHmbl U pasiuvrnsle akceccyapbol

e AKTHBHMPOBAHHBIN yrojib, TMaMeTp rpanyi 1,5 mm, Merck no. 2514

e Oxwucsh amomunus, ICN Biomedicals no. 02072 Alumina B, Act. I

e XiomkoBas Bara, Apotekernes Felleskjop

e JlemonmsupoBaHHas Boja, Millipore equipment

e (CrexnoBara cuanusupoBannas, Alltech cat. no. 4037

e Monekynspubie cuta, 0,5-2 mm, Merck no. 5707, akruBupoBanssie pu 300°C B moToke
renus

e Cynbdar natpusi, Merck no. 6649, (BeicymieHHbIH, cM. 2.6.4.3)

e Jlabopatopusiit nereprent RBS 25, KEBO

e 6 H consiHas Kucnora, moxy4eHa paz0aBiieHueM U3 KOHIIEHTpupoBanHoH, Merck no. 319

o Cunukarens, Merck no. 7734, npenBaputensHo 00padoTaHHBIH (cM. 2.6.4.4)

e Cepnas kucnota, 96%, Merck no. 731

Tazvl

e ['emmii, Norsk Hydro 4.5, 99.995%
e A3or, N; Norsk Hydro 4.0, 99.99%
e Meran, CHy 3.5, Messer Griesheim, 99.9%

4.19.3 Ouucrka u npeaBapuTelbHasa 00padoTKa
4.19.3.1 OuncTrka npo6OOTOOPHHKA

Cwm. noanyHkT 3.16.3.1
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4.19.3.2 OuucTKa NOJUYPETAHOBOI'0 NMOTJIOTUTEJISI

Cwm. noanyHkT 3.16.3.2

4.19.3.3 OumncrKa CTEeKJISIHHOT0 000PYAOBAHMSA

Cwm. moanyHskT 3.16.3.3

4.19.3.4  Oumncrka npoyero o60pya10BaHUS

Cwm. noanyHkT 3.16.3.4

4.19.3.5 IlpoBepka u npeaBapuTe/bHasi 00padoTKa pacTBOpUTeJIell U XUMHKATOB

Bce pacTBopuTenH MODKHBI UMETh YUCTOTY HAa YPOBHE Yja U BbIIIE. PacTBOpHUTENb JTOKEH

*
JlaBaTh XpoMarorpaMmsl 6e3 Memaromux nukoB (S/N < 3) B quanazone ot a-I'’XCI™ o OCN .
DTO JOMKHO OBITH MPOBEPEHO BBHITIOJHEHUEM BCEX OTEPAIHi ¢ OJaHKOBOW TTPOOOii.

4.19.3.6 Oumncrka AMITHIOBOIO Idupa

Ju>TrnoBeiid 3¢up AOHKEH OBITh OYHUINEH, TOCKOJIBKY COJEPKUT MHTHOUTOPHI 00pa30oBaHUs
nepokcugoB. Jns  storo 250 wmnm gudTHIOBOro  3dupa  JOIUPYyETCs  depes
XpoMaTorpaguiecKyro KOJOHKY auamerpoM 20 MM, BbicoTOM 20 cM, HaOUTYH0 OKHCHIO
amoMuHus. J{uATUIOBBIM 3pup Oe3 HMHrHOMTOPOB MOXKET CO BpEeMEHEM O00pa3oBHIBAThH
MEPOKCUIBI, KOTOPBIE SBISAIOTCS B3PHIBOONACHBIMHU, OCOOCHHO MPHU HCIOJIB30BAHUU 3PUpa
JUIs  TIPEBAPUTEIBHOTO KOHIICHTPUPOBAHUS MpOOBI B  POTALMOHHOM  HCIIApUTEIE.
CrnenmoBarenbHO, HY)XHO OYHINATh TaKO€ KOJIMYECTBO 3(upa, KOTOpPOE IOCTATOYHO IS
UCIIONIb30BaHUsl B TeueHHe Mecsua. JlaHHBIA pacTBOpUTENb XPAHUTCS B TEMHOTE MPH
temneparype <5°C.

4.19.3.7 IlpeaBapurejbHasi 00padoTKa cyabdara HaTpus

Cynbgat HaTpus nomMeriaercs B pappopoByto Hamky u npokanusaercs npu 600°C B TeueHue
8 wacoB B TepmmueckoM mikade. OH MOJDKEH OCTHITh J0 KOMHATHOW TEMIIepaTyphl B
AKCUKATOpE. XPAHUTCS B IUIOTHO 3aKPBITOM CTEKIIIHHOM €MKOCTH. EMKOCTBH OIKHA UMETH
ATUKETKY, Ha KOTOPOH yKa3aH CTOK XpaHEeHHsI cyjbdaTa HaTpUs — MaKCUMaJIbHOE BpeMsl He
Oonee omHoro mecsna. [lpu npeBbILICHMM CpOKAa XpaHEHUs PEaKTHB JOJDKEH ObITh
YHUYTOXKEH.

4.19.3.8 IlpenBapurtenbHasi 00pad0OTKa CHJIMKATEJISA

[Tpumepno 400 T cunukarens moMmemaroTcs B GappopoByIO YaliKy W MPOKAIMBAIOTCA TPH
600°C B TeueHue, 1Mo KpaiiHel Mmepe, 8 yacoB B TepMHUUECKOM MiKady. 3aTeM CUIMKaresb
OCTY’KaeTcs B DKCHKATOpE 10 KOMHATHOM TeMIlepaTypbl. XpaHUTCS B CTEKJISIHHOW MOCYZE C
nputepToi mpoOkoil. EMKOCTh 10JKHA MMETh 3TUKETKY, Ha KOTOPOH yKa3aH CTOK XpaHEHMs
— MakCHUMaJIbHO He 0oJiee OJIHOTO MecsIIa.

*
OCN - okTaxyiopoHadramuH
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4.19.3.9 OuucTka NPOHHIAEMBbIX KIOBET [IJIfl COKCJIETa

[IpoHunaemple KIOBETHI I COKCIIETa SKCTPATUPYIOTCS B COKCIIETE H-TEKCAHOM B TEUEHHUE 8
yacoB. KroBeTbl BBICYIIMBAIOTCS B BBITSDKHOM MIKady IpU KOMHATHOW TemmepaTrype B
TEYEHUE HOUM M KaXKAas MHANBUIYAITBHO 3aBOPAYUBACTCS B AIFOMUHHEBYIO (DOJIBTY.

4.19.3.10 O4uncTKAa XJI0NKOBOI BaThI

XnomnkoBasi BaTa 3kcTparupyercst B cokcinere ¢ 500-2500 mi H-rekcaHa WM AUXJIOpPMETaHa
(oObeM 3aBHCHUT OT KOJMYECTBa BaThl) B TedeHHWe 24 dyacoB. Bara BeicymmBaercst B
AKCUKATOpe 1oj BakyymoM 1ipu 60°C.

4.19.4 Ouucrtka rasza
4.19.4.1 3amMeHa ra3oBbIX 0AJIJIOHOB

1. Ta30BbIe Oa/IOHBI JOJDKHBI 3aMEHSATHCS Ha TOJIHBIE, KOTaa naBiieHue ymnaaet a0 20 aTm.
JlaBineHue B OasIOHAX HUKOT/Ia HE JOJKHO OBITh HIDKE 15 aTm.

2. [Ilepen 3amenoit OammoHoB ¢ razoMm Hocutenem g GC, yCcTaHOBHUTE TeMIlepaTypy
TepMocTaTa xpomarorpada ke 50°C.

3. 3ameHa 0ayUTOHOB JTOJKHA OBITH BBITIOJTHEHA OBICTPO. [IONHOCTHIO MOATOTOBHTE HOBBIN
OaJJIOH 10 OTCOEAMHEHHUS CTapOTro.

4. Ecnu Ha ckiazie ocTancs JUIIb OAWH 3alacHbIi 0aJUIOH, 3aKaKUTE HOBYIO IAPTHIO.

5. JBaxapl mpomyiiTe BeHTWIb HOBOro OamioHa (Oeperure yiiu) mepes MoICOeIUHEHUEM
peayKTOpa MaBJICHUS.

6. IloncoeauHuTe peayKTOp, TYro 3aTSHUTE FaliKy U MPOAYHTE ero.

7. TlpoBepbTe HaMMUME yTeUeK ¢ MOMOIIbI0 AeTekTopa yredek (Ion Sciences: Gas Check B4
or Supelco: Snoop leak detector).

8. YcraHOBWTE 3aUTHYIO raiiky Ha IITyIep MycTOoro OaioHa W TMEePEeMECTHTE €ro Ha
CKJIaj.

9. Bce 0amoHbl JOMKHBI OBITH IPEIOXPAHEHBI OT MAJACHHUS.

4.19.5 Chneunduyeckue npouexypbl
QOuucTka renus Kak raza-gocurens 1 GC:

1. B rasoBylo JIMHHIO cpa3dy 3a PeIyKTOpPOM YCTaHaBIMBAIOTCA MOCJEN0BATEIbHO [1Ba
ra3oBbIX GmiIbTpa: ¢ akTuBrpoBaHHbIM yrieMm Chrompack Gas Clean Oxygen Filter u muis
ynaBnuBanus Bojabl Chrompack Gas Clean Moisture Filter. 3amensiite ¢puibTpbl nocie
WCTIOJIH30BAHUS Ha MATH OAJIJIOHAX WIIM Pa3 B TOJ.

2. B rasosyro nauHMIO cpa3y nepen BxoaoM B GC yCTaHaBIMBAIOTCS MOCIENOBATEIBHO 1B
METaJUIMYECKUX KapTpuka. [lepBblii 3amoiHAETCS aKTUBHPOBAHHBIM YIJIEM, a BTOPOH
MOJIEKYJISIPHBIM CUTOM (11€0JIMTOM). MeHsAHTe 3TH HOIVIOTUTENN pa3 B TPU roja Wi B
cilydae HapyUICHHUs POLEaypHl (HarpuMep, IOJTHOE ONOPOKHEHUE OaIOHa).

A30T, UCHONB3yEeMBIM [ OKOHYATElIbHOM MPOAYBKM MpoObl U  MPEIBAPUTEIHLHOTO
KOHIIGHTPUPOBAHUs, OYMIIAETCS C  MCIOJBb30BAaHHMEM  METAJUIMYECKOro  KapTpuaka C
AKTUBHUPOBAHHBIM YIJIeM. AJICOPOEHT AOKEH 3aMEHATHCS IPU KaKJ0M cMeHe OauloHa.
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4.19.6 OOpadoTka agcopOeHTOB
@unsTper Chrompack 3aMeHSAIOTCS TIOCIIE UCTIONB30BAHUS.

Perenepanus MosieKyIsipHOro cuta (LI€0IUTA): 3aChIIbTE LIEOJIUT B METAIIMYECKUM KapTPUIK
u TmpokanuBaiTe B TepmuueckoM mkady mpu 300°C B TeueHue 3 4acoB C TMOCTOSHHOM
MPOIYBKOM MPeIBapUTEIBHO OUUIIEHHBIM TeueM (20 Mi/MuH).

AKTHUBUPOBAHHBIHN yTroJb OCJE UCTIOIb30BAHUS BHIOPACHIBACTCS.

4.19.7 IloaroroBka nmpoo

[IpenBaputenbHas oOpaboTka TpoO, HAMpUMEp, B3BEUIMBAHME M SKCTPAKIHUS (DHIBTPOB,
onucaHa B myHkTe 3.17.5.

4.19.7.1 llpuHUMIBI

Marnble KOJIMYECTBAa MELIAIOMIMX BELIECTB MOTYT OBITh YAAJeHbl M3 MPOOBl OJHUM
OJIHOATAITHBIM METOJIOM. MoOryT ObITh BbIOpaHbl pa3iWYHbIE MPOLEAYPHl B 3aBUCUMOCTH OT
TOr0, Kakue BEIIECTBA IMPEICTOUT W3MepsATh. Hampumep, 370 MoXeT ObITh 00pabOTKOI
HKCTPAKTOB CEPHOM KHUCJIOTOM B Ciydyae KHCIOTOYCTOWYMBBIX BEIIECTB WM IIEIOYHBIM
THIPOJIN30M JUIS YYyBCTBUTEIBHBIX K KucioTe BemecTB. I[locme o0oux MeTOIOB HIET
aacopOmonHas xpomatorpadus. Korma KHCIOTOYCTOWYHMBBIE H  KHUCJIOTO-JIA0WIIBHBIC
BEIIIECTBA U3MEPSIIOTCA BMECTE U MX OTHOCHUTEIIbHBIC KOJMUYECTBA HEM3BECTHBI, KOHIIEHTPAT
nepea JabHeHIe o0paboTKOM CiiemyeT pas3iesaTh Ha ABE paBHbIe mopiuu. [locie ouncTku
npoba J0KHA OBITh BHOBH CKOHIIGHTPUpPOBaHA. 3aTeM B Hee J00aBiIeTCs CTaHAapT
W3BJICUCHUS (TCN* umu OCN) ¢ Tem, 4TOOBl ONpEeAeTUTh KOJUYECTBO BHYTPEHHETO
CTaHJapTa rnepes TeM, Kak nmpobda rotosa ajs ananusza Ha GC/MS.

4.19.7.2 O0OpadoTKa cepHOIl KNCJI0TOH KHCJIOTOYCTOMYHMBBIX BelIEeCTB

CkoHueHnTpupoBanHas npoda (o6semom 0,5-1 mur) mepeHOCUTCS B IEHTPUDYKHYIO TPOOUPKY
Ha 10-15 M u B Hee nobaBmsiercs 8-10 M1 KOHIIEHTPUPOBAHHON CEpPHOM KUCIOTHI. [Ipobupka
CTaBUTCSA B INTATUB 1O ciexyromero AHd. ['ekcaHoBast (pakuus MEPEHOCUTCS B HOBYIO
eHTpUYKHYIO TPOOUPKY M B Hee 1Mo KaruisiM gobasisercst 1 M Boasl (uuctotrel MilliQ).
Bonnas ¢aza ynansercs, a rekcaHoBas (as3a BbIcymmBaercsi aoOasieHneM NapSOg (1/2
YalfHOU JIOXKKH).

4.19.7.3 llenoyHoi ruApPoOJIN3 KHCJIOTOHEYCTOHYHUBBIX BelIECTB

K 1 M1 ckoHneHTprpoBanHoii mpoOsl nodasmsercs pactop 0,2 r KOH B 1 mi atanona u 0,1
M Boabl (MilliQ). Cmech HarpeBaercss Ha BoasHOU Oane mpu 50°C B Tedyenme 30 MuH.
HobGansercs 5 mn Boasl (MilliQ), mpoba B3O0anThIBaeTCs U pa3aensercs Ha UeHTpudyre.
Oprannyeckass Qaza npoObl KOHLEHTPUPYETCS HCHApEHHWEM M B Hee Iepej aHalu30M Ha
GS/MS nobasnsercst cranaapT u3piaeueHus. Eciu mocne BelapuBaHUs TUAPOIM3UPOBAHHAS
nmpo0a WHTEHCHMBHO OKpAIIMBAETCS, OHa MOXKET OBbITh OYHIIeHa XpomaTorpaduyecku Ha
cuJIMKarese (CM. CIeIyIOUUi MOIMYHKT).

" TCN — 1,2,3.4-terpaxiopradrammH
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4.19.74 Xpomartorpagus Ha CHIHKareje

Ha ano crexnsHHON kojoHkH (20 cMm x 1,5 cMm) momemiaercss XJIOMKOBasi BaTa M KOJIOHKA
3anonHseTcsa cunukareneMm (4 r), aktuBupoBaHHBIM mpu 600°C. Cpepxy 3ackmaercss | 1
Na,SOy. Ilpu 3anonHenun ucnosbdyercs BuOpatop. Komonka mpombiBaercs 30 mi 10%
pacTtBopa IudTHIOBOrO 3¢upa B rexcaHe. Henb3s momyckaTh BbickixaHusi konoHku! Ilocne
NPOMBIBaHUS B KOJIOHKY BHOcHTCA 0,5-1 Mt mpoGsl. EMKOCTB M3-110 pOOKI CIIONIaCKUBAETCs
CMEChIO TMATUIIOBOTO 3(upa u rekcana (2-3 M), U CMBIB 100aBisieTcsl B KOOHKY. Kononka
SIOJMPYETCS] CMEChI0 TUATHIIOBOTO 3¢upa u rekcana (30 mu), mpoba cobupaercs B KOOy
poramonHoro wucnaputenss TurboVap m B Hee nmobGammsercs 20 MK HOHaHA Kak He
ucrnapsieMoro ocratka. O6beM HpoObl MOCTENEHHO M OCTOPOXHO YMEHBUIAETCS 3a CYeT
ucnapenuss Ha TurboVap moka nHe pocturHer 0,5 MiI, mociae 4Yero oHa IMEPEHOCUTCS B
CTEKJIIHHYIO KIOBETy C KOoHHuYeckoi BctaBkoil. Komba TurboVap tpmwxasl cmbiBaercs
rekcanoM (o 0,15 mur) m cmbIB goGaBnsercs Kk npobe. Ilox ciabbiM TOKOM a3oTta 00beM
poOBI JOBOAUTCS 10 *Kemaemoro oowsema (0,1-0,5 mi). [loGaBnsieTcst cTaHaapT U3BICUCHHUS, U
KIOBETa ¢ Mpo0O 3aKpbIBaeTCA MPOOKOH ¢ MeMOpaHOH JuIsi aBTOMHXKEKTOpa. B Takom Bue
npoba roroBa g ananuza Ha GS/MS. Ecnu npoGa He aHanu3upyercst B TOT ke JIeHb, €€
ClelyeT XpaHUTb B TEMHOTE, B MOpo3wibHON kamepe npu -20°C. Ilpu xpaHeHuun mnpoObI
Oonee Mecsla, 3TOT PaKT AOJHKEH OBITH OTMEUEH B MACMOPTE MPOOHI.

4.19.7.5 Ecuau npo6a coaep:KuT 4YaCTHIbI CHJINKATEJIs

Yepes munerky Ilacrepa ¢ KOMOUKOM BaTbl Ha JHE NPONYCTUTE HEMHOIO TIE€KCaHa.
[Iponyctute uepes nuneTky npody u codbepute ee. [Ipomoiite nuneTky MaabiM KOJIUYECTBOM
reKCcaHa, CMbIB BHECUTE B P00y, 1 00beM goseaute a0 0,1-0,5 mi.

4.19.8 Cranaaprsl

CMech cTaHIapTOB, CoJEpXKallash W3BECTHHIC KOHIICHTPALUU TIPEICTABISIONINX HWHTEPEC
COEIMHEHUH, HCIMONb3yeTcs AN WACHTU(UKAIMHU COCIWHEHUH M HUX KOJIUYECTBEHHOTO
omnpeneneHus. BemiecTBa cTaHAApTOB KENATEIHHO MPUOOPECTH B KPUCTAJUTMYECKOM BHJIE C
yrctoTo He MeHee 99%. Ecnu oHM monyueHBl Kak pacTBOPHI, UX CIEAyeT OTKaIuOpOBaTh
OTHOCHUTEIILHO CEePTH(PHUIIMPOBAHHBIX CTAaHAAPTOB MeEXITyHAPOIHOTO OFOpPO CTAaHIAPTOB HITU
NIST (umu BCR). ITlepen nanbHeWIINMM HCHOIB30BaHHUEM TOTOBSTCS KOHIICHTPHUPOBAHHBIC
CTaHJApTHI, COJEpXKAIUE OJHO COCAMHEHHE WM HEOOJBIIOE KOJWYECTBO COCIUHEHUU, U
MpoBepsIOTCS Ha monHOoW mikaie uaMeperuit GC/MS. Ecnu oOHapyXUBarOTCS MPUMECH, HX
KOHIICHTPAIlMX HE JOJDKHBI IPEBBIMATh 3% OT OCHOBHBIX KOMIIOHEHTOB. J[pyrue ctangapThl
— KanuOpoBOYHBIC, BHYTPEHHHUE, W3BJICUCHUS — TOTOBATCS KaK CMECH pPa3IMYHOTO
paz0aBiieHHUs KOHIICHTPUPOBAHHBIX CTaHIAPTOB.

B3BemmBaHue HYXKHOTO KOJMYECTBAa KPHUCTAJUIMUECKOIO BEIECTBAa CTAaHIApTa JOJHKHO
BBITNIOJHATBCS C HCKIIOUUTENIBHOM TINATENBHOCTBIO. [Ipm 3TOM omepanuu HCHOJIB3YHTE
OJIHOPA30BbIE MEPUATKU U MacKy. Yaliku BeCOB U LINATENN Mepes UCIOIb30BAaHUEM JOJIKHbI
OBbITH NMPOMBITHI TOJYOJIOM M I'€KCAHOM M BBICYIIEHBI Ha Bo3ayxe. Becwl ¢ mycroil Tapoii
JIOJDKHBI OBITH BBICTABIICHBI HA HOJIb, M BEUIECTBO CTaHIApTa JAOJDKHO IMIEPEHOCUTHCS Ha BECHI
TOHKHMM ILIATENEM B KOJUYECTBE, KAK MOXKHO OoJiee OJIM3KUM K kenaemMoMy. Bo nzbexanue
3arpsi3HEHUS.  Nepell  KaXAbIM  B3BELIMBAaHMEM IIMATENb JOJKEH IIPOMBIBaTbCS U
BBICYIIMBaThCSA. Korga BCce KOMIIOHEHTBI B3BEILEHBI, COACPKMMOE NEPEHOCUTCS B MEPHYIO
KOJIOY ¢ H-TEKCAaHOM MJIM M30-OKTaHOM. OO0bEeM JOBOAUTCS A0 METKH H-T€KCAaHOM WU U30-
okTaHoM. Konba nomenaercs B yJabTpa3ByKOBYIO OaHIO AJIsl TOJHOIO PaCTBOPEHUS TBEPIOTO
BeniecTBa. KOHIIEHTpUPOBaHHBIN CTaHIAPT MEPEHOCUTCS B COCY/l C BHYTPEHHEH Te(IIOHOBOM
MPOOKOM-3aTHIYKON ¥ 3aBUHYMBAIOIIEHCS BHEITHEH MPOOKOIA.



199

BenuunHa HaBecku, KOHUEHTpalUsi CTaHAapTa, HOMEp CTaHAapTa, BEC E€MKOCTH [JIs
CTaHJapTa  JIOJDKHbI ~ OBITh  3aHECEHbl B  CIEUUANbHBIA  JKypHal  CTaHJIApTOB.
KoHnenTpupoBaHHble CTaHAAPTHl JOJKHBI XpaHUThCA B xosioauibHuke mnpu 4°C. Ilpu
NPUTOTOBJICHUH Pa30aBICHHBIX PAaCTBOPOB KOHIIEHTPUPOBAHHBIE CTAHAAPTHI JOJKHBI OBITH
M3BJICYEHBI U3 XOJOJWIBHUKA 3a 2 Jaca J0 HUCINOIb30BaHUs. KOHIIEHTpUPOBaHHBIN CTaHAAPT
JIOJDKEH OBITh 00paboTaH yJIbTPAa3ByKOM B TE€UCHHE 5 MUH JISl TOJTHOTO PACTBOPEHUS JIIOOBIX
TBEPJIBIX BEHIECTB. DTO OCOOCHHO Ba)KHO ISl TPYAHO PacTBOPUMBIX BemiecTB Tuna B-I' X1Ib.
Jnst nocTuKeHHsT BBICOKOW TOYHOCTHM KOHEYHOM KOHIICHTpAIlMU CTENeHb pa30aBlIeHHsS Ha
Ka)XJIOM dTarne He noJpkHa npesbimath 1:100, T.e. kak MuaumyM 100 MK B MEpHO#M KoJiOe Ha
10 mn. Ecnu TpeOyroTcst Oonee HU3KME KOHIEHTPAIMHU, JOJDKHBI OBITh MPUTOTOBJICHBI
BTOpUYHBIE CTaHAApThl. EMKOCTh € KOHUEHTPUPOBAHHBIM CTAHJAPTOM JOJKHA OBbITh
B3BEIIICHA Tepe]] TeM M IMOocle TOro, KaKk M3 Hee OTOMpaeTcs 4acTh JKUIKOCTH, U 3HAUCHUS
Beca JIOJDKHBI OBITh 3aIMCaHBI KYPHAJ CTAaHAAPTOB.

Paz0baBneHHBIE PacTBOPHI TOTOBATCS C HCIIOJIB30BAHWEM MEPHBIX KOJIO, THUNETOK WA
mmpuieB. Bo u30exkaHue 3arps3HEHUs MPEANOYTUTENbHEE HCIONb30BaTh IUIETKH CO
CMEHHBIMU HaKOHEYHUKaMHM, HEXeJH Mmpuilbl. Beck nporecc pa3daBiieHusi KOHTPOJIUPYETCS
B3BEIIMBAHUEM.

4.19.8.1 KoHUEeHTPUPOBAHHbIE CTAHAAPTHI

*
B Ha6op CTaAaHAAPTOB MO’KHO BKIIFOYHUTH CICAYIOIHUE KOMIIOHCHTHI :

MecTnumabi A66peBuatypa MonuxnopupoBaHHble 6uceHUNbI Ne no IUPAC
Hexachlorobenzene HCB 2,2',5-TriCB 18
a-Hexachlorocyclohexane a-HCH 2,4,4'-TriCB 28
B-Hexachlorocyclohexane B-HCH 2,4',5-TriCB 31
2',3,4-TriCB 33
3,4,4-TriCB 37
y- Hexachlorocyclohexane y-HCH 2,2',4,4'-TetCB 47
Trifluralin Trifl 2,2'5,5'-TetCB 52
Chlordene CDen 2,3,4,4'-TetCB 60
Heptachlor HepC 2,3',4,4'-TetCB 66
Oxy-Chlordane oxy-CD 2,4,4' 5-TetCB 74
Cis-Heptachlorepoxide cis-Hepex 2,2'4,4' 5-PenCB 99
Trans-Chlordane tr-CD 2,2'4,5,5'-PenCB 101
Cis- Chlordane cis-CD 2,3,3'4,4'-PenCB 105
trans-Nonachlor tr-NO 2,3,4,4',5-PenCB 114
cis-Nonachlor cis-NO 2,3',4,4'5-PenCB 118
2'3,3',4,5-PenCB 122
a-Endosulfan a-Endo 2'3,4,4',5-PenCB 123
Dieldrin Diel 2,2',3,3',4,4'-HexCB 128
Aldrin Ald 2,2',3,4,4' 5'-HexCB 138
2,2',3,4,5,5-HexCBC 141
Endrin End 2,2',3,4'5',6-HexCB 149
o,p’- Dichlorodiphenyldichloroethane op-DDD 2,2',4,4'5,5'-HexCB 153
p,p'-Dichlorodiphenyldichloroethane pp-DDD 2,3,3',4,4'5-HexCB 156
o,p"-Dichlorodiphenyldichloroethylene op-DDE 2,3,3',4,4'5'-HexCB 157
p,p'- Dichlorodiphenyldichloroethylene pp-DDE 2,3'4,4'5,5'-HexCB 167
o,p'-Diklorodifenyltrikloroehtane op-DDT 2,2',3,3',4,4'5-HepCB 170
p,p'-Diklorodifenyltrikloroethane pp-DDT 2,2'.3,4,4'5,5'-HepCB 180
2,2',3,4,4,5',6-HepCB 183
2,2',3,4'5,5',6-HepCB 187

* v o
HasBanus coeHeHNH He nepeBe/ieHbl Ha PYCCKHA SI3bIK JJIsl O0JIErYeHus UX MOUCKOB B Kartanorax Gpupm-
MIPOU3BOIUTENEH (npum. ped. pycckoeo nepesooa).
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2,3,3'4,4'5,5-HepCB 189
2,2',3,3' 4,4’ 55-0ctCB 194
2,2',3,3,4,4',5,5,6-NonCB 206
2,2',3,3,4,4' 55 6,6-DecaCB 209
BHyTpeHHMe cTaHAapTbl NecTULNAOB Ab66peBuatypa BHyTpeHHue cTtaHpapTtel MXB Ne no IUPAC
13¢-p,p™- Dichlorodiphenyldichloroethylene  13C-p,p-DDE  13C-2,4,4'-Trichlorobipheny 13c.pcB-28
13¢-y-Heksachlorosyklohexane 13¢c-2Dy-HCH  13C-2,2',5,5Tetrachlorobiphenyl 13¢c-pcB-52
13¢-o-Heksachlorosyklohexane 13C-0-HCH 13¢-2,2',4,5,5'-Pentachlorobiphenyl 13c-PCB-101
13¢-2,3',4,4' 5-Pentachlorobiphenyl 13c-PcB-118
13¢-2,2',4,4' 5,5'-Hexachlorobiphenyl  13C-PCB-153
13C4-Aldrin
13C4-Dieldrin

13C4-Heptachlor
13C-Hexachlorobenzene 13c-HCB 13¢-2,2',3,4,4'5,5'-Heptachlorobiphenyl  13C-PCB-180

CTaHpapTbl U3BMEeYeHUs
1,2,3,4-Tetrachloronaphtalene TCN
Octachloronaphtalene OCN

4.19.8.2 KaanOpoBoYHBbIE CTAHAAPTHI

Cranmapt 111 GC/MS  nomkeH WMETh KOHIICHTPAIMIO, OJM3KYH0 K  OXHAAeMOM
KOHI_IGHTpaI_II/II/I I/ISMepHeMLIX BCIICCTB.

4.19.8.3 Buyrpennue crangaptsl (ISTD)

BHyTpeHHHI CcTaHAApT MOXET OBITh PACTBOPOM H30TONHO MEUYEHHBIX MECTHUIMJIOB W/WIH

[1Xb.
4.19.84 Crannapr usBjiedenus (RSTD)

Jns  9TOM  menMm  WCMONB3YyeTCsl  pacTBOp,  COAEpKAIMKA  TeTpaxijopHadTaiuH
(tetrachloronaphtalene). Cranmapt usBnedenusi qo0aBisieTcss B mMpoOy Ha MOCIETHEM 3Tare
nepes] KOJTMYECTBEHHBIM OTIPEICIICHUEM.

4.19.8.5 CranpaptHble 100aBKH

KonuyecTtBa cranmaptoB, nobaBisembix mepen skcrpakmueit (ISTD) m mocnme moaroroBku
po6s1 (RSTD), 1OMKHBI COOTBETCTBOBATH 0KHIAEMbIM KOHIIEHTPAIIUSM B IPoOe.

4.19.8.6 OolecneyeHue KayYecTBa CTAHIAPTOB

Yuctora crangapToB mpoBepsercs anamumzoM Ha GC/MS mnpu wucnonb30BaHMM Beei
M3MEPUTENIbHOM HIKaJbl. ECIIM B KOHIIEHTPUPOBAHHOM CTaHIapTe OOHAPYKUBAIOTCS IPUMECH,
TUIOINAM UX MMKOB HE JOJDKHBI IPEBbIAaTh 3% OT IUIOMIA N ITMKOB OCHOBHBIX KOMIIOHEHTOB
cTaHfgapra. Ecnm cTaHmapTel XpaHSATCS B TEMHOTE B XOJIOAWIBHHUKE, UX CTaOMIBHOCTH
BbIcOKast. /lyis moATBep:kIeHHsl CTaOMIBHOCTH HE peke OIHOTO pa3za B 3 roja CTaHAapT
JIOJDKEH OBITh NMPOMEpPEH Ha MOJHOW Imkane. OObIUHO 3TO JenaeTcs MpU MPUTOTOBIECHUU
pabouux craHmapToB pa3 B 2 roxa. Pabouue cTaHmapThl TakXKe XpaHATCS B TEMHOTE B
XOJOAWIBHUKE, HO CPOK MX TOJHOCTH HE JOJDKEH NMPEBBIIATh 2 JeT. MIX XpaHAT B OyThbUIKax
JUIs TIpo0, CHAOKEHHBIX KAMWUIAPHBIMUA TpyOkamu. OHH HE MPOBEPSIIOTCA MO Becy (TMOTepu
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BECa B 3aKPBITOM COCTOSIHUM COCTaBIsIlOT | Mr 3a 6 wmecsueB). Cpok TOJHOCTH TpU
OIMCAHHBIX YCIOBUAX XPaHEHHsI COCTABISIET 2 roja.

[lepen HayamoM WCIOJIB30BAaHHS, BHOBH IPHTOTOBJICHHBIC CTaHIAPTHl BCEraa JOJKHBI
CPaBHHMBATBHCSI C PaHEE MCIOJB30BaHHBIMH. J[omycTUMas pa3HHIA HE JOJDKHA BBIXOAWTH 32
npesenbl BOCIPOM3BOANMOCTH aHAIUTHYECKOro Merona. [lo MmeHbmield mepe, pa3 B TOX
JOJDKHO — TIPOBOAMTHCS  COTOCTABIICHWE pabounmX CTaHAApTOB CO  CPAaBHUTEIHHBIMH
matepuanamu (NIST SRM 1492 “Chlorinated pesticides in hexane” u BCR CRM 365
“Polychlorinated biphenyls in iso-octane”). MoryT ObITH Tak)ke MCIOJIB30BaHBI CTaHIAPTHI
MesK-1a00paTopHBIX cpaBHEHUH. CTaHAAPTHI JOJDKHBI XPAaHUTHCS B XOJIOIUIIBHHKE.

4.19.9 PasjgesieHue U KOJIMYECTBEHHOE ONpeIeieHne
4.19.9.1 IIpuHOMOBI

OunieHHple  MpoObl  aHATU3HUPYIOTCS  XPOMATO-MACC-CHEKTPOMETPUYECKUM  METOJIOM
(GC/MS). [na wuneHTHPUKALMKM COEAMHEHHMM W MX KOJMYECTBEHHOTO OINpe/eieHus
UCIIOJIb3YIOTCS] CTAHAAPTHBIE CMECH.

WunuBuayanbHble  KOMIIOHEHTHl HWACHTUQHUIMPYIOTCS IO BpPEMEHH YACP)KUBAaHUS B
XxpomaTtorpauieckoil KoJOHKe U 10 MaccaM (pparMeHToB.

KonuuecTBeHHOE OIpENENeHNE BBINOIHIETCS C HCIOJb30BAHUEM BHYTPEHHErO CTaHIApTA.
KanuOpoBka BBINOJIHAETCS C UCIHOJIb30BAHUEM CTAaHAAPTHOW CMECH C H3BECTHBIMU
KOHIIEHTPALUSIMH COEIUHEHUH, KOTOpbIe MPEACTOUT H3MEpATh B MpoOe, U ¢ OJHUM WIH
JByMSl KOMIIOHEHTaMH, KOTOpble B Ipo0O€ OTCYTCTBYIOT (BHYTPEHHUH CTaHIapT). 3a
KaJIMOPOBKOH ciielyeT MHKEKIMs IpoObl, coAepKalieil N3BeCTHOE KOJIMYECTBO BHYTPEHHETO
crannaprta. KoanmuecTBeHHOE ONpPENENEHUE BBINOIHAETCS OTHOCHUTEIbHO BHYTPEHHETO
cTaHgapta. B Takoil cuTyauuum o0BEM SKCTparMpoBaHHOW NpoObl HE HCHONb3YyeTCs B
pacueTax, ClIel0BaTeIbHO, OTHNAAAET HEOOXOAMMOCTh TOYHOIO ONPEAEICHHUS KOHEYHOIO
o0BbeMa mpoObl Mocie ynapuBaHHsl, a TAKKE MHKEKTUPOBAHHOTO 00beMa.

4.19.9.2  Ycaosus razosoii xpomarorpagumn

[IpencraBneHHble HUXKE MMapaMeTpbl ra30Boil XpoMaTorpaduu sBIsIOTCS NpuMepHbIMU. OHU
JOJKHBI OBITh TIIATENBHO MOAOOpaHbl JUIsl Ka)JA0H KOJIOHKM MHIUMBUIYAJIBHO, TOCKOJIBKY
OTJENIbHBIE KOJIOHKH MOTYT Pa3JIeNIATh pealbHble KOMIIOHEHTHI CJIEeTKa Pa3IudHO.

Kanunnspnas kononka: Rtx-5, 60 m x 0,25 mm x 0,10 Mxm:
l'az-nocurens: He, 185 kIla (1,85 atm)
Temneparypnas nporpamma GC:
1 MK BBeleHHOUM TIPOOKI (MOTOK O€3 JeIeHUs, aBTOMHXEKTOP WU WHXKEKIUS '"Topsuein
urion") pu 60°C, 2 mun nipu 60°C, 60—190°C ¢ 20°/mun, 190-230°C ¢ 3°/mun, 230-
280°C n 280°C n30TepMHUECKH B TeUeHHE 15 MuUH.

Kanunnspuas kononka: Rtx-5 nim skBuBanentHas, 30 m x 0,25 mMm x 0,10 MxMm:
l'az-nocurens: He, 75 xIla (0,75 atm)
Temnepatypnas nporpamma GC:
1 MK BBeieHHOM MpoOBI (TIOTOK Oe3 JIeNeHus, aBTOMHKEKTOP MM MHXKEKIUA "Topsuein
urnoit") mpu 60°C, 2 muna npu 60°C, 60—150°C ¢ 20 °/muHn, 150-280°C ¢ 1 °/mMuH u
n3orepmudecku 280°C B Teuenue 10 muH.
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Kanunnspnas kononka: Rtx-2330 win skBuBanentHas, 30 M x 0,25 mm x 0,10 MxMm:
l'az-nocurens: He, 83 kIla (0,83 atm)
Temneparypnas nporpamma GC:
1 MK BBeleHHOUM TIPOOKI (MMOTOK O€3 JEICHUS, aBTOMHXKEKTOP WU WHKEKIUS '"Topsuein
urioi") mpu 60 wm 100°C (B 3aBUCUMOCTH OT pacTBopuTens), 2 muH nipu 60 nau 100°C
(B 3aBHUCHMOCTH OT pacTBopuTtens), 10 170°C ¢ 20 °/mun, 170-230°C ¢ 3 °/mun, 230—
270°C u nzorepmuuecku 270°C B Teuenue 6,5 MuH.

Kanmumnsipuas kononka: HP Ultra-2, 25 m x 0,20 mm x 0,11 MkMm:
I"a3-nocutens: He, 110 kIla (1,1 atm)
Temnepatypnas nporpamma GC:
1 MK BBeleHHOUM TIPOOKI (MMOTOK O€3 JeNCHUS, aBTOMHXEKTOP WU WHKEKIUS '"Topsuei
urnoit") mpu 60°C, 2 mun npu 60°C, 60—150°C ¢ 20 °/mun, 150-230°C ¢ 4 °/mun, 230—
280 ¢ 25°/muH n n3orepmudecku mpu 275°C B TedeHue 5 MUH.

Kpome Toro, ncnonp3yroTcs clieyIonue napameTpshl:

Pacxon raza ¢ pazgenenuem noroka: 40 £ 10 mi/MuH
Pacxon raza npoayBku MeMOpaHsbl: 3 MiI/MUH
Temneparypa unxekropa: 260°C

Temneparypa unrepdetica GC/MS: 260°C-280°C

Korma WHCTpyMEHT HE HCHONB3YeTCs, s SKOHOMHUHM Tra3za ero moTok (0e3 aencHus)
CHIDKAETCA 00 <5 MJI/MUH.

[TpumepHBIe ycnoBUA AJ1 aBTOMHKEKTOpa!
PactBopurens A: Tonyon

PactBoputens B: H-rekcan

Yucno npoMbIBOK 1poboii: 0

Yucino «mpokauek» mpoOoit: 5

O6mwem npobsr: 1 pl

Uucno npoMbIBOK pacTBoputenem A: 8
Yucno npoMbIBOK pacTBoputenieM B: 8

PactBoputenu A u B 11 OYMCTKM mIIpUIA JOJHKHBI 3aMEHSTHCS €KEHEBHO. EMKoCcTH 11
PacTBOPUTEIIS OUUIIAIOTCS TI0 MEPE HEOOXOTUMOCTH.

WuxexkTopHble MeMOpaHbl 3aMeHs0TCs rociie 50 3akanbIBaHui UM pa3 B HEJEITIO.
UucroTa CTEKISIHHOTO BKJIazbIa mposepsercs yepe3 100 3aKo0B WM B TOM Clydae, €Ciu
pa3fesieHne yxXyauaeTcs.

4.19.9.3 T'azoBo-xpomaTorpaduyeckuii / Macc-CieKTPOMETPUUYECKHU A aHAIH3

st konmuecTBeHHOTo ompeneneHus ucnoibdyercs GC/MS ¢ monmsarmeit nubo na EI
(MoHM3aIMs JIEKTPOHHOTO yaapa), oo Ha NCI (xumuueckass HOHU3AIMS C perucTpanuen
OTPHILIATENILHO 3apsDKEHHBIX MOHOB). [l mpoBepku crabunbHOCTH paboThl cucteMbl GC/MS
BKaJIBIBACTCS KAJIMOPOBOUYHBIM CTaHAApT JHOO TMepen, JuUOO0 TMOcie aHalu3a OdYepeaHOU
napTUH MPoo.

Pab6ota cuctembr GC/MS ommcaHa B MHCTPYKIMH TI0 €€ SKCIUTyaTalllu.
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Yenosus kanubposku u oemexmuposanus ons EI (VG-AUTOSPEC GC/MS)
["a3oBbIit Xpomartorpad
Nntepdeiic GC/MS: 260°C
M cTOYHUK NOHOB:
Hcrounuk noHos anekTpoHHoro yaapa (EI)
Temneparypa ucrounuka noHoB: 260-300°C
MakcumanbHblii BosibTax yckopenus: 8000 B
Dueprust MeKTpoHoB: 30 - 40 37eKTPOH-BOJIBT
Cranpapt ans Hactpoiiku: Ileppropkepocun (PFK)

[Ipu ycraHOBKE KanmWUISIPHOW KOJIOHKM €€ KOHeI[ cO CTOpoHbl MS nomkeH Ha 1-2 Mm
BXOJIUTh B UICTOYHHUK HOHOB.

Ucnons3ys ¢pparment ¢ m/z = 330,97 ot nepdropkepocuna (PFK, nuama3zon Toyex KUTIEHUS
70°-240°C) pabora npubopa ONTUMHU3UPYETCSd BPYUYHYIO MO TE€HEpallUud HOHOB M IO
paspemienuto mace. [Ipu paspemenun 10000 (onpenenennom kak m/Am = 10,000 npu 5%
BIIQ/IMHBI) OTHOIIeHHE curHaia K mymy it 500 pemrorpamm y-I' X nomkHO 661TH S/N >3.

MaccoBast mkana i Kaxaod (QYHKIMM MOHMTOpHMHra eauHudHoro uoHa (SIM) mpu
BO3MOXKHOCTH  KanuOpyercss aBTOMaTHuyeckd. OnNTumuszanus HOHHOTO  MCTOYHHKA,
paspeleHus 1o Macce U KanuOpPOBKH IIKAJIbl MacC KOHTPOJIUPYETCS Ui KaXI0H €UHUYHOM
maccel PFK u ansa kaxxnoit pyskunn SIM.

YroObl yMEHBUIMTH PUCK HENPaBWIBHOW WAEHTH(UKALNUU, IETEKTHPYIOTCA JIBE MaccChl
Kaxaoro pparmeHTapHoro kinacrepa (cM. Tadmuiry SIM-miporpamm [UIst ECTULIUIOB).

OnucanHas mporpaMMa J0CTaTOYHA s MOTyKOJIMYECTBEHHOTO aHanu3a. Ecnu xkenatenbHa
Oosiee BBICOKAs TOYHOCTb, B Kaxayro SIM-rpynmy aokeH ObITh J0OaBJI€H MEUYCHHBIH
yraepoaoM-13 BHYTpeHHUH CTaHIapT JUIsi KOMIIEHCALMU pa3HUIbl B YyBCTBUTEIBHOCTH
MEeXy pa3iunyHbIMU SIM-(yHKIMSIMU.

[TockonbKy NUHEHHas 00JacTh Macc-CIIEKTPOMETpa BeCchMa INUpPOKas, Mepel] U3MEpeHUEM
cepuu Mpood TOCTATOYHO MHXKEKITUH OJHOTO KaTMOPOBOYHOTO CTaHIAPTA.

Kanubpoexa
Kos¢ppunmenr otknmka Rf; U1 KaXIOTO i-Or0 COEIUHEHUS OTHOCHUTEIHHO BHYTPEHHETO

crangapta (ISTD) ompenensiercs aHaqIu30M KaJMOPOBOYHOTO CTAaHAAPTa C H3BECTHBIMHU
KOHLEHTPALUsAMU:

Amount ..., x Area,
Amount,= L :
Rf.xArea g,

Rf; Koaddurment oTknmka a1st i-oro CoOeIMHEHUS;
Amount KonnyecTBO MHXKEKTUPOBAHHOTO BHYTPEHHETO CTaH/IapTa;
Amount; : KonnyecTBO HHKEKTHUPOBAHHOIO 1-OT'0 COEINHEHU,

1 9
Area; : IInomane nuka i-oro CoOeIMHEHM;
Area. . : [Tnomans nuka BHYTPEHHETO CTAHAAPTA.

ISTD
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Konuuecmsennoe onpe()eﬂeHue

Hcnonb3ys ko3(hOUIMEHThl OTKIMKAa Rf;, omnpeneieHHble KaluOpOBKOM, HW3BECTHOE

KOJMYCCTBO BHYTPCHHCTO CTaHAAPTA W IUIOIIAAW ITHKOB, IMOJIYUYCHHBIC IIPU KOJIUYCCTBCHHOM
AHAJIN3C, paCCUUTBIBACTCA KOJIMYCCTBO 1-0T0 COCOAUHCHUA

Amounti:Amount s XArea,
Rf.xArea g,
Amount; : KonugecTBo i-oro coeguHeHus B mpooe;
Amountsrp .  KonmdecTBo BHYTPEHHETO CTaHIApTa, T00ABICHHOTO B TIPOOY;
Area; : IInomans MUKa i-0oro CoeTMHEHH;
Rf;: KoadduimeHT oTkamka Asis 1-oro COeTUHEHUS;
Areasrp : [Tnomaap Muka BHYTPEHHETO CTaHAaPTA.

Hons w3BIeUeHUsT BHYTPEHHETO CTaHAapTa (I00aBICHHOTO TIEpPEea OYHUCTKOW TMPOOBI)
pacCcYUTHIBACTCS OTHOCUTENBHO KoJMuecTBa craHaapra uisnedeHus (RSTD), nobasiaennoro
nepes| KOIMYECTBCHHbIM onpezeneHneM. OTHOCHTeNbHbIe KOd(puIMeHTbl oTKInKa (RRFg),
0asupyloUIMecs Ha BEJIMYMHE CTaHAapTa W3BJICUYEHMS, PACCUUTHIBAIOTCA IS KaXKJIO0To
COEJIMHEHUS BHYTPEHHETO CTaH1apTa, UCXOs U3 KOJIMYECTBEHHOIO aHAIN3a CTaHAApTA.

Amt. yorp - Area g,

RRF, =
¢ Amt. g Area g,

Amt.rstp-Area ;47,100

Rec(%)sto=
RRF,-Amt g, Area yop,.
Amt. . : KonnuecTBo 106aBaeHHOro nepes SKCTpakiuell BHYTPEHHETO CTaHIapTa;
Amt. .. : KonmuecTBo 100aBIEHHOTO NEPE/l M3MEPEHHEM CTAHIAPTA H3BJICUCHHUS;
Area,g : [1nomaap MuKa BHYTPEHHETO CTAHIAPTA;
Area, : TInomaas NuKa cTaHAapTa U3BJICUCHHS.

SIM-npoepamma ons unousuoyanvhvix 11IXb

SIM- U3omepHasn 12C-macca | 12C-macca | 13C-macca | 13C-macca
dyHKUMA rpynna 1 2 1 2
1 HCB 283,8102 285,8072 293,8244 295,8214
PFK 292,9825
2 TCN 263,9067 265,9038
TrCB 255,9613 257,9584 268,0016 269,9986
TeCB 289,9224 291,9194 301,9226 303,9597
PFK 280,9825
3 TeCB 289,9224 291,9194
PeCB 325,8804 327,8775 337,9207 339,9177
PFK 342,9792
4 PeCB 325,8804 327,8775 337,9207 339,9177
HxCB 359,8415 361,8385 371,8817 373,8788
HpCB 393,8025 395,7995
PFK 342,9792
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5 HxCB 359,8415 361,8385
HpCB 393,8025 395,7995 405,8428 407,8398
PFK 380,9760
SIM-npoepamma ons DDT-coedunenui
SIM- M3omepHas 12C-macca | 12C-macca | 13C-macca | 13C-macca
¢yHKUMA rpynna 1 2 1 2
1 TCN 263,907 265,904
PFTBA 218,986
DDE 246,000 247,997 258,041 260,038
DDD 235,008 237,005
DDT 235,008 237,005
DDT (koHTponb) 246,000 247,997

Bce Macc-hparmenTorpaMMbl U CIMCKH TUTOMIAZCH MOCIE aHAIM3a pacredyaThiBaloTcs. Macc-
(bparMeHTOrpaMMBbI JJOJKHBI OBITH OIICHEHBI IO CIIEAYIOLINM CBOMCTBAM:

- Ywucras, HeHapyllIeHHas: Macc-(pparMeHTorpaMma, MpOMyLICHHbIE WM JOTOJIHUTEIIbHBIC
CUTHAJIBI?

- JlocratoyHoe razoxpoMaTorpapuieckoe paszaeiacHue?

- IlpaBunbHble BpeMeHa YIEp)KUMBaHUSA: OTKJIOHEHHE BpPEMEHH YAEpPKHUBAHUS 10
OTHOIIEHMIO K BpeMeHH yaepxuBanus 1t OCN nomxHo ObITh MeHee £3 sec.

- OrHollIeHNe UHTEHCUBHOCTH: PaCCUUTHIBAETCS OTHOILIEHHUE TUIoIIael Macesl 1 k macce 2
U KaXJI0ro coeAuHeHus. OTKIOHEHHE OT TEOPETHUYECKOW BEJIMYMHBI JOJKHO OBITh
menee 20%.

- JlocTaToyHO BBICOKOE OTHOILIEHHE «CUTHAJ/IIyM»? OHO TOJKHO OBITH OouiblIe 3.

Yenosus kanubposku u demexmuposanusi o1 NCI (HP 5989 GC/MS)
- Ta3oBwriif xpomaTorpad: cm. 2.4
- Temmneparypa untepdeiica GC/MS: 260°C

- HMcrounuk noHOB:

- Hcrounuk CI (xumuueckass MOHU3ALINS)

- Temnepatypa ucrounuka nosos: 200°C

- Oneprus 31eKkTpoHOB: 90-150 351eKTpOH-BOIBT

- JlaBnenwue raza npu xummuueckoi nonnsauuu: 0,4-0,6 mm Hg (mpumepHbie 3HauUeHus)
- T'a3 mig xumuueckor noHuzauuu: Mertan

[TapameTppl MHCTpyMEHTa ONTHUMHU3UPYIOTCS C MCIOJIb30BaHHEM MepPTopTpuOyTHIaMUHA
(PFTBA) nubo aBTOMaruyecku, JMOO pydyHOM HacTpoWkoW. JIyis yMeHbIIEHHsS puUCKa
HENpaBWIbHOW UJICHTU(UKALIUH TETEKTUPYIOTCS IBE MacChl B KaXJI0OM KiacTepe (pparMeHTOB
(cm. Tabmuiy ¢ SIM-niporpammamn).

[Tockonbky nuHEWHas 00JacTh Macc-CIEKTPOMETpa BECbMa IUPOKas, MEpe] U3MEPEHUEM
cepuu Mpo0 JOCTATOYHO MHXKEKIMHM OJHOI0 KaJIMOPOBOYHOIO cTaHAapTa. AHaiu3
BBITIOJTHSIETCSI C UCTIOJIB30BaHUEM TeX XKe mporenyp, uro u 1t GC/MS uCTOYHHKOM HOHOB Ha
AJIEKTPOHHOM YJIape.

Bce MaCC—(l)pal"MeHTOI‘paMMBI U CITMCKH IUIOIAJCH Mmociie aHajln3a pacneyaTbIBarOTCA.
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SIM-npoepamma 0151 CMOUKUX OPeAHUYECKUX 3A2PAZHAIOWUX 8euyecms (011 OPUEHMUPOBKU)

SIM-pyHkuma | UsomepHas rpynna Macca1 | Macca 2
1 rXxur 2529 2549
18c-rxur 262,9 264,9
Chlordene 263,9 265,9
13C-2D-rXur 264,9 266,9
X6 282,8 284,8
13C-IXB 295,8 297,8
TpudpnypanuH 335,1 336,1
lenTaxnop 299,8 3018
2 TCN 263,9 265,9
AngpviH 329,9 331,9
OkcunxnoppaaH 349,8 351,8
"enTaxnopenokcug, 387,8 389,8
TpaHc-xnopgaH 407,8 409,8
3 o,p-A4E 2459 2479
Mnxe-101, MXb-118 | 325,9 327,9
13C-NxB-118 337,9 339,9
OvanopuH,  3ngpud | 379,9 381,9
a-QHaocynbdaH 405,8 407,8
umc-XnopaaH 407,8 409,8
TpaHc-HoHaxnop 441,8 443,8
4 o,p-A0A 245,9 247.9
p,.p-00E 315,9 317,9
MNXB-105 325,9 327,9
MNXB-153 359,8 361,8
13C-NXb6-153 371,8 373,8
umc-HoHaxnop 441,8 443,8
o p,p-AAT 280,9 282,9
MNXB-138 359,8 361,8
MXB-156 359,8 361,8
6 MNXB-156 359,8 361,8
MNXB-180 393,8 395,8
OCN 401,7 403,7
13C-NxB-180 405,8 407,8

4.19.10 KanuOpoBka npudopos

Cucrema GC/MS gpomkHa KamuOpoBaThCsl — exenHEeBHO. UyBCTBUTEIBHOCTH  Macc-
CHEKTPOMETPA, HAIIPUMEP, MOXKET €KEAHEBHO NMPOBEPATHCS ITyTEM ONPEEICHHs] OTHOLICHUS
«CUTHaJI/IIyM» JUIS JAHHOTO KOJIMYECTBA BBIOPAHHOTO KOMITOHEHTa (OJHHUM U3 TaKHX
KOMITOHEHTOB MOT ObI ObITH [1XB-101).

4.19.10.1 KoHTpoJb KOHIEHTPALHIi CTAHAAPTOB

[Tepen HayamOM MCIIOJIB30BAHUS KaXbI HOBBIM pabOYMil CTaHIAPT JOJDKEH CPaBHUBATHCS C
HpGIIH_IGCTByIOH_II/IM. HpI/ICM.HeMLIM CUHUTACTCA OTKJIIOHCHUEC B Hpenenax BOCHpOI/ISBOI[I/IMOCTI/I
Merona. [lo MeHsbIme mepe, €XKeromHo pabouyue CTaHIAPTHl JOJDKHBI KOHTPOJHUPOBATHCS
OTHOCUTCIIBHO CpaBHI/ITeJII:HBIX CTaHI[apTOB, I/ICHO.HBByeMBIX B MC)K-.Ha60paTOpHI:IX
CPaBHEHHUSAX, WIH  CEPTU(MUIMPOBAHHBIX  MEXIyHApPOJHOM  CTaHIAPTU3MPOBAHHON
nabopaTopueil.
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TouHocTh nomkHA OBITH B Ipenenax HeompeneneHHocTw Mertona (£20 %). Mepsl no
00ecrneyeHnIo MOCTOSHCTBA KOHIIEHTPAIlMi CTaHIapTOB onucaHbl B 4.19.8.2.

4.19.10.2 Yacrtora BBOJA CTAHAAPTOB KOJIUYEeCTBEHHOI0 OMpe/ie/IeH!s B ra30Boi
xpoMartorpapuu

Cranmapt s KOJMYECTBEHHOTO Ta30XpOMAaTOrpaMyuecKkoro  ONpeAeNiCHHs  HYKHO
MH)XEKTUPOBATh Mepe]] mpoMepoM cepuu npob. Cepust He T0JDKHA MPEBBILIATh AECATH MPOO.
Ecnu B cepum MeHee gaecsaTu mpoO, CTaHIApT KOJMYECTBEHHOTO ONPENENEHHs IOJDKEH
MH)XEKTUPOBATbCs MociaeIHUM. B  kaxayioo ceputo mnpo0 JOKEH ObITh BKIIOYEH
KOHTPOJIBHBIN CTaHAAPT.

4.19.10.3  AHaJHM3 KOHTPOJIbHBIX P00

B Hacrosiimee BpemMs OTCYTCTBYIOT CepPTH()HIIMPOBAHHBIC CPABHHUTEIBHBIC MATEPHAIIBI,
KOTOpBIE MOTJIHM Obl OBITH MPUMEHEHBI ISl OPraHUYEeCKUX COEIWHEHHUI B mpobax BO3IyXa.
CrnemoBaTeNibHO, JUIS TAOOPATOPHH BAaXKHO OMPEICIIUTh KOHTPOJBbHYIO Tpoly. Takas mpoba
JOJKHA OBITH JOCTATOYHO OONBIION MO 00bEMYy M COOTBETCTBOBATH IMPHUMEPHO COPOKa
peasibHBIM pobaM. [1poba skcTparupyercss 0OBIIHBIM 00pa3oM. DKCTPAKT TOMOTEHUZUPYETCS
u nenutcs Ha 40 oTAeNbHBIX MP0O, KOTOPHIE XPaHATCS B MOAXOAAMUX cocyaax mpu -20°C. B
TEUEHHWE ToAa JOJKHO OBITh NPOAHATU3UPOBAHO, [0 MEHBIIECH Mepe, YEThIpe TaKUX
KOHTPOJIbHBIX MPOOBL. Pe3ynbTaThl XOTs ObI AN OJHOTO KOMIIOHEHTa B KaXKIOHM rpyrie
BeuiectB (Hanpumep, y-I'XUI, tpanc-xinopaan u I11Xb-153) nomkHBl OBITH OTJIOXKEHBI Ha
rpaduke koHTpoisi kadectBa (QCC, Vogelsang, 1991). Takoii rpaduk maer HarJsaHOE
MPEJICTABICHHE O COXPAaHCHHH CTAOWJIBHOCTH PE3yJbTaTOB H3MEPEHHUU Ha MPOTSHKEHUU
JUTUTEILHOTO BPEMEHHU.

4.19.11 IIpoBepka creneHu U3BJIeYeHUs

Buytpennunii cranmapt (ISTD) momkeH n00aBisThCs B CaMOM Hayaje MpPOLEIyphl, a
CTaHJAPT U3BJICUCHUS (HAmpUMep, OKTaxXJOpHA(PTAIMH) — HEMOCPEJACTBEHHO TMepe/
KOJINYECTBEHHBIM ompeneneHrueM. Kpome toro, s Kaxaplx cra npo0 onpeeneHHOro THIa
JOJKHA TPOBOJUTHCS TPOBEPKA CTENEHH W3BJICUEHUS C BBEACHHEM Npo0 (BKIIOuas
KoMroHeHTs ¢ C'%) pactBopuTeneil. BaxkHoil coctaBistomeil 3TOH pabOThl SABISETCS
aHaJIN3 KOHTPOJIbHBIX W OMaHKOBBIX Mpo0. CTeneHb W3BJIEUEHUS BHYTPEHHETO CTaHAAapTa
nomkHa ObiTh B mpenenax oT 40% mo 120%, Torma xak BBEJEHHBIE KOMIIOHEHTHI C c?
JOJKHBl UMETh CTENEHb H3BJICYEHMS, COOTBETCTBYIOIIYIO HEOMPEIEIEHHOCTH MPOLEIYPHI
(marmpumep, +20%) OTHOCHTENBHO TEOPETUYECKH JIOOABICHHOM BEIUYMHBI KaXXKJOTO
KOMITOHEHTA. J[J1s1 IeTy4YnX KOMIOHEHTOB, TaKUX Kak rexcaxiopoenson win ['XII, koTopbie
MOJIBEP>KEHBI NTOTEPSM Ha dTanax KOHLEHTPUPOBAHUS, HUKHUH MPEAEI CTENIEHU U3BJICUEHUS
VI BBEIEHHBIX KOMIIOHEHTOB C ch nokeH coctaBaaTh 20%.

4.19.12 Oob0ecneueHue KayecTBa
4.19.12.1 O01mme MPpUHIIHIIBI

Llenp obecneuenust kadectBa (QA) cOCTOMT B TOM, YTOOBI TapaHTUPOBATh HEOOXOIUMYIO
TOYHOCTBH TTOJTyYCHHOTO PE3yJIbTaTa U «IPO3PAYHOCTH» XO/a €ro MOJyUYCHUS.

MeToapl, HWCHOJB3yeMbIe JUIS  ONPEICICHHS OPraHUYeCKHX COCIMHEHUH B Tpodax
Opr)KaIOIJ_Ieﬁ cpem;l HpI/I O4YCHb HH3KHUX KOHHGHTpaHI/IﬂX, HOIIBCp)KeHLI MHO)KGCTBy
Memamux GakTOpoB, BEAYIIUX K MOSBICHUIO OITHOOK:



208

e lloTepn m 3arps3HEHHE B IpOIECCe WM IOCiIe MpoO0oTOOpa, a TakKe B Ipolecce
HOATOTOBKH HPOOHI.

e Peakium wiu IeKOMITO3UIUS TIocie mpoboordopa.

e [lomexu.

e OmmOKM B JETEKTHPOBAHWM M KOJMYECTBEHHOM OIPEACICHUN H3-3a OOJBIIOTO H
YaCTHYHO HEN3BECTHOTO YHCJIa OPTAaHNYECKUX COSAMHEHUI B po0ax pa3InIHbIX CMECEH.

e [IpuGopHbIe OMMOKYU UM OIIUOKY OIepaTopa.

I[J'IH YCTpaHCHUS BO3MOXKHO OOJIBIIIET0 KOJHYECTBA MCTOYHUKOB OIIMOOK JOJI2KHBI
BBITIOJIHATHCA CIICAYIOIINEC TpC6OBaHI/IﬂI

- Ilepconan naboparopun MOHKCH OBITh aJICKBAaTHO KOMITETEHTCH, M KaXKIIbIH JIOJDKEH OBITh
3HAKOM CO BCEMH JIETAJIIMU MTPOBEICHUS aHATIN3A.

- Ka‘-IeCTBO 060py21013aHH51, XUMHUKATOB U I[pyrnx MaTepI/IaJ'IOB JOOJIDKHO COOTBETCTBOBATH
MMOCTaBJIEHHOM 3amade. KauecTBO JODKHO PETYJSIPHO  KOHTPOJMPOBATHCA |
I[OKYMeHTI/IpOBaTBCH.

- OnepannoHHas Mpoleaypa T0JDKHA COOTBETCTBOBATh TIOCTABJIICHHOW 3ajiayue, JI0JDKHA OBITh
BaJII/IIII/IPOBaHa " aICKBATHO I[OKYMGHTI/IPOBaHa.

- Kaxaplit aTan paboThl ¥ CTaHIAPTHBIC JEHCTBUS TOJDKHBI OBITH OTIMCAHBI.

- X0/ Moy4eHus: pe3yIbTaTOB JIOJKEH ObITh MOJIHOCTHIO IIPO3PAYECHY.

4.19.12.2  Tekymue aIMHUHUCTPATHBHbIE 1eiICTBUA

Onepayuonuvie npoyeodypol:

OneparyioHHbIE MPOLEAYPHI SABIAIOTCA TeM (yHIaMEHTOM, Ha KOTOpOM Oa3upyroTcs Bce
MpearpuHUMaeMble Mephl 10 obecreueHnto kadecTBa. [IpaBuibHOE BBIMIOJIHEHUE MPOLETYP
rapaHTUPyeT HEMpPephIBHOCTh W  B3aMMOCBS3aHHOCTh  KaXKIOro paboyero dTama,
BBITIOJIHsIeMOTo JJabopaTopueit. OHHM TakKe SBISIOTCS BaXXHOM 4YacThl0 OOydYeHHS U
CTKUPOBKU HOBOTO MEPCOHANIA U HEMIPEPHIBHOTO TPEHUHTA BCEX BOBJICUEHHBIX PAOOTHUKOB.
OnepanroHHbIe TPOLEAYPHI AOKHBI BKIIOYATh OMHCAHUE U CIELM(PUKAIIIO CIETYIOIIEro:

e Kaxnpnii paGoumii sTam W pyTHHHAs OIeEpanus, Bce OOOPYIOBAaHWE, XHUMHKATHI W
MHCTPYMEHTBI, HCIIOJIb30BAHHBIE OT IPOOOOTOOPA 0 BBIJAUU PE3yJIbTATOB;
Vcnonb30BaHHBIE METO/IbI BATMIALMH (KaK YCTAHOBUTH «IIPABUIIBHOCTHY PE3YJIbTAaTOB);
Kanu6poBka npudopos;

ObpaiueHue co CpaBHUTEIBHBIMU MaTepHajaMH U ¢ padOYUMH CTaHIapTaMHu;

Texkymune aAMUHUCTPATUBHBIE MEPBI, KOTOPBIE JOJKHBI MOCIEN0BATEIBHO BBIOIHATHCS;
MpuUMepamMu SIBJSIIOTCS JKypHal BeleHus mpoO, (GopMbI UIsi perucTpanuu o0pabOTKH
npo0, A XpaHeHUs], U1 PEACTaBICHUS Pe3yJIbTaTOB.

4.19.12.3  ’KypHaJj BeneHust npod

Kak Tompko mpoba mocTymuia B J1abOpaTOpHio, OHA JODKHA OBITh 3apeTrHCTPUPOBAHA B
JKypHaJie BeIeHus Mpoo. 3anuch B )KypHaJe TOJHKHA BKIIIOYATh MH(OPMAIUIO O THUIIE MTPOOHI,
mpoO0OTOOPHOM CTaHIMH, AaTe TPoO00TOOpa, pasmMepe MPoOkI U, €CIIU HEOOXOIUMO, O MECTE
xpaHenus. Kaxmoit mpobe nomkeH ObITh IPUCBOCH €€ YHUKAJIBHBIA HOMEp, HalpuMep, Toj 1
nocyenoBareabHbIi Homep (2006/102).
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4.19.124  ®dopma peructpauuu 00padOTKU MPOOBI

[lpu peructpanmu mnpoObl B JKypHase BeaeHuss npod, mpobe mnpumaercs ¢opma IS
peructpanuu 3tanoB oopadoTku. B nononHenue k ndopmaruu o tune npoOsl, ee Homepe U
T.JI., B popMy JOIKHBI OBITH BHECEHBI BCE JCTAIN BAKHEHUITNX STAoB 00pabOTKH, OCOOCHHO
TO, YTO KAacaeTCsl OTKJIIOHEHUH OT 0OBIYHOTO X0/1a BBIMOJIHEHUS mpouenyp. B ¢popme nomxHbI
OBLITH OTPaXCHbI KOJHMYCCTBA BHOCHUMBLIX CTAHAAPTOB W HA3BAHHWA JSJICKTPOHHBIX q)aﬁHOB C
JaHHBIMM aHanu3a. Bcee 3ammcu B (opMe MOMKHBI OBITh TMOANUCAHBI HUCHOJHUTENEM U
JaTUPOBAHBI.

4.19.12.5 ®opmyasip HHCTPyMEHTAa

Kaxnprii ananutuueckuii nmpubop J0KEH UMETh CBOM dopmymsip. B atom dopmyrsipe
JOJIKHO OBITH OTMEYEHO KaKJ0€ M3MEpEHHE MPOOBI C YKa3aHHEM HCIOJIb30BAHHOTO METO/aA,
TEMIIEpPAaTypHOU TMPOTPAaMMbl W JPYTUX SKMU3HEHHO BaXHBIX MapaMeTpoB. JlOMKHBI
PETUCTPUPOBATHCS  OTKJIOHEHUS HMHCTPYMEHTAJbHBIX MapaMeTpoB, HANpUMeEp, II0X0e
paszleneHue WM HAJIWYUE «XBOCTOB». Kpome TOro, IOJDKHBI —PErHMCTPUPOBATHCS
YyBCTBUTEIHHOCTh MpUOOpa M OMEpaluu ¢ HUM, HalmpuMep, 3aMeHa MEMOpaHbl, OYMCTKa
CTEKJITHHOW BCTABKH U T.JI.

4.19.12.6 KypHaja cTaHIapTOB

Kaxxaplii cTanmapT M0KeH ObITh YHUKATBHO UWACHTU(UIMpOoBaH. CTaHIAPTHI JTOIKHBI OBITh
3apETHCTPUPOBAHBI B JKypHAJIe CTAaHAAPTOB, TJE JODKHBI OBITh OTMEUYEHBI KOHIICHTPAIIHH,
pacTBOpUTENlb, JlaTa W3TOTOBICHHUS, BEC EMKOCTH. B3BemMBaHUE EMKOCTH JOJIKHO
BBITIOJTHATHCS TPU KOMHATHOW TeMIepaType J0 W Iociie 0Toopa HEOOXOAMMOTO KOJTHYSCTBA
cTaHAapTa. 3HAYEHUS BECOB W JaTa B3BEIIMBAHHs TOJKHBI OBITh 3aHECEHBI B KypHAI.
B3BemmBath pabounii CTaHIAPT B CTCKISTHHOM COCYJI€ C KalmWUIAPHBIM OTBOJOM HET
HEO0OXOIMMOCTH.

4.19.12.7 IlpuemMjieMOCTb pe3yJbTATOB

[Tpu uaeHTH(OUKAMHA ¥ KOJTHYSCTBEHHOM OIPEACIICHUN OPTaHMYSCKUX COCITUHEHUHN JOJIKHBI
BBITIOJHATHCS CIAEAYIOLINE KPUTEPUH C TE€M, YTOOBI TapaHTUPOBATH HEOOXOIUMYIO CTENEHb
JIOCTOBEPHOCTHU JTAHHBIX:

e biaHKOBBIE 3HAYECHHs JIOJDKHBI COOTBETCTBOBATH MPENEIy JACTEKTHUPOBAHHS WU OBITh
Menee 1/10 BenwuMHBI CcaMOW HU3KOW OXHUJAaeMOW KoHIeHTparuu. Jlius 1poo,
OoTOMpaeMbIX B 0CO00 YHCTBIX pallOHAX, Hampumep, B APKTHKE MOXKHO JOMYCTUTh
cootHomenue 1/5. Ecmu cepusi comepxut Oojee MmSATH OJIAHKOBBIX MPoO, Tpenert
KOJIMYECTBEHHOTO OMpEeNelIeHHUs] MOXET OBITh OMpeJeNieH KakK cpeAHee OT OJaHKOBBIX
3HAYECHHM TUTIOC YTPOCHHAS BEJIMUMHA CTAHJAPTHOTO OTKJIOHEHHUSI.

e KanubOpoBka: J[0JDKHBI KOHTPOJHPOBATHCS CICIHAIBHBIE MEpPhl P MHOTOYPOBHEBOU
KaJOpoBKe.

e nenTudukaius u KOJTMIECTBEHHOE ONPEICIICHHE:
- SBnsercs nu macc-pparMeHTOrpaMma YHUCTOH W HEHApPYIICHHOW, WJIM HMEIOTCS
JIOTIOTHUTEIbHBIC JTHOO OTCYTCTBYIOIINE CUTHAIIBI?
- SIBusietcs nu pasneneHue Ha Ta30BOM Xxpomarorpade ajeKkBaTHbIM?
- Bpemena ypaepxuBanus: OTKIOHEHUSI BpPEMEH YIEPKUBAaHUS MO OTHOIICHUIO K
M30TOMHO-MEUEHHBIM CTaHJapTaM KOJIHYECTBEHHOTO OIpeAeseHHUs] JOKHBI ObITh a
npeaenax or 0 go +2 cekyHa. OTKIOHEHHE OTHOCUTENIBHO CTAaHIapTOB
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KOJINYECTBEHHOTO OIPEEIICHNs], HE MEUCHHBIX H30TOITHO, JOJDKHO OBITh MEXKIY -2 U
+2 cek.

- OTHoOIIEHKE CUTHAJA K IIyMY JOJDKHO ObITh Oosiblie, yem 3:1.

- CooTHoOIIIEHHE CUTHANIOB JABYX H3MEPEHHBIX H30TOMOB JODKHO OBITH B Ipeaenax
+20% OT TEOPETUUECKOTO 3HaUCHUS (JTUOO0 CTAHIAPTHOTO 3HAUCHUS).

4.19.12.8 IlpencraBiaeHune pe3yabTaTOB

OTueT H0JKEH Co/IepXkKaTh CleIyoliee:

Wnentuduxaius npoOsl, TUI U pa3Mep IpoObI.

OneparnyoHHast MpoLeaypa, METOJl IETEKTUPOBAHUS U KOJIMUECTBEHHOT'O ONPEeAEICHHUS.
PesynbTaThl ¢ mpeaenamMu 1€TeKTUPOBAHUS.

Bennunna HeonpeaeeHHOCTH U3MEPSIEMbIX BEIUYMH.

4.19.12.9 XpaHenmue

JI0JKHO XpaHUTBCA CIeAyoLIee:

Kypnan Benenust npo6, ¢opma peructpanuu o6padoTKu MpoOkl, KypHaI CTAaHAAPTOB H
OTYETHI JOJDKHBI XPaHUTHCA, TI0 MEHbIIEH Mepe, MSTh JIET.
@aiipl ¢ JAaHHBIMH JOJDKHBI COXPAHATHCS HA aJICKBATHOM HOCHUTEJIE B TEUCHHUE 5 JIeT.

Het Heo6xoauMocTH XpaHUTh OyMaXKHbIE KOTIMU XPOMATOrpaMM U ()parMeHTOrPaMM.

4.19.12.10 Baaupanust MeToaa

Bcerna cymiecTByeT MHOXKECTBO BO3MOXHBIX OIIMOOK, CIOCOOHBIX MOBJIMATH Ha KaueCTBO
pe3ynbrata. YCTpaHUTh BCE BO3MOXKHBIE OIIMOKM HEBO3MOXXKHO, IIOCKOJBKY MPOOBI
OTJIMYAIOTCS APYT OT Apyra OOJBIIMM YHCIOM IapaMeTpoOB, M MOCKOJIBKY KaXIOMYy 3TaIy
aHaIM3a CBOMCTBEHHBI CBOM MOrpemHocTd. ClenoBaTeapHO, BaTWJALMs METOJAa JOJHKHA
OBbITh HEMPEPHIBHBIM IPOLIECCOM.

Hixe IMPUBCJCH ICPCUCHDb Han0oJIee BaXKHBIX U3 BO3MOXKHBIX OIIMOOK U MCP IO KOHTPOJIO B

X0JI

€ BBIIIOJIHEHHW A aHaJIn3a:

[Torepn mocne mpobGoorbopa: Kaxmas mpoba gomkHa OBITH THIATENIHHO yIIaKOBaHA B
QIIOMUHUEBYI0 (ONBIY U IUIACTUKOBBIE IAKEThl C 3acTeXKamu. IIpoObl JTOIKHBI
NepechlIaThcs B J1a0OpaTOpUI0 KaK MOXKHO ckopee. IIpum XxpaHeHMH NpoObl JOKHBI
coziepkaTbesl B TeMHOTE. DUIIBTPOBBIE TPOOBI BO3yXa JODKHBI XpaHUThCs Tipu -20°C.

[Totepu B mpo1iecce MOATOTOBKH U OUYUCTKU MPOOHI.

3arps3HeHue B mporiecce npodooTdopa, XpaHEHUs, MOATOTOBKH M OYHUCTKU MPOOBI: CM.
nyHKT 4.19.10. “ITpoBepka 6J1aHKOBBIX 3HAYEHUN .

CHOXHOCTHU C OTPEEIICHHEM OPTaHUYECKUX COCITMHEHUI B IpoOax BO3/1yXa, BHI3BAHHBIC
HaJIMYUeM B 1pole OOJBIIOro YKcia He WACHTU(DUIMPOBAHHBIX OPraHUYECKHUX BEIIECTB
(marpuna npoOsi). He Bcerma mpencTaBisieTcsi BOSMOXKHBIM TOJTHOCTBIO yNATUTh TaKHUe
OpraHHYecKHe BellecTBa (MM MaTpuily npoObl). B HEKOTOPBIX ciayyasx 3TO YCHUJIMBAET
MIOMEXH WJIA IPUBOTUT K JIO)KHOHN MICHTU(DUKALINU.
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4.19.12.11 IIpoBepka 0JJaHKOBBIX 3HAYEHUI1

BaxxHO! 4YacThl0 KOHTpOJISI KauecTBa pE3yJIbTATOB SIBISETCS CPAaBHEHHE KOHIEHTPAIHU
HSMGPCHHOﬁ HpO6I)I C 6J'IaHKOBI)IMI/I 3HAYCHUSMHA OJI1 JAHHOI'O METOJIa (paCC‘-II/ITaHHBIMI/I Ha
OCHOBE BeJIMYUHBI MpoObl). [lepen TeM kak HavaTh MOATOTOBKY M OYUCTKY KaKIOW HOBOM
napTuy Mpod Wik mpod HOBOTO THIIA, BCS MPOIEIypa aHaIwM3a MOJHOCTHIO JIOJDKHA OBITh
npojeiaHa ¢ OJaHKoOBOW mpoOoil. Pesynbrar Takoro wu3MepeHuss OyAeT NpEACTaBIATh
OJIAaHKOBOE 3HAYEHHE METO/IA.

Ecnu npeictont n3mepsATs O0IbIHe CEpUu MPoO OHOTO THIIA, OyAET JOCTaTOYHO MPOTOHSTH
6mankoByto mpody (¢puneTp nnu PUF) nocne kaxmoil TpuanaToi peaabHON MpoObl, €Cau HEeT
KaKux-TM00 OCHOBaHWH nemare 3T0 dame. OJHMM W3 TakuX OCHOBAaHHMHA MOXKET OBITh
NOJy4YeHHe JUIsl OJHOW M3 MpoO HEOXKHUIAHHO BbICOKMX KoHLeHTparuil (B 100 u Gornee pas
Bblllle 00bIYHOrO YpoBHs). I[loneBble OnaHkoBbIE MPOOBI (MPEACTABIAIOLIUME OJAaHKOBHIE
3HAYeHUS ISl BCEH IIETOYKH MPOO0O0TOOpa, MEPEChUIKH, OOpaOOTKH U OYUCTKHU) IOJKHBI
MPOMEPATHCS 2-3 pasza B TOJ A KaX10H TPOoOOOTOOPHON CTaHIIUH.

Kpumepuu npuemnemocmu 61anKo8bix 3naueHull

Pesynbrar 01aHKOBOM HpOOBI MOXHO CYMTATh MPUEMJIEMBIM, €CIM OJaHKOBBIE BETUYMHBI
KQKIOr0 U3 ONpEeIeNseMbIX COCIMHEHUM HUXKE Mpezesa JAEeTeKTHPOBAaHUS (OTHOIIEHUE
«curHai/mym» Oombiue, yeM 1:3) uinu npu Oosnee Hu3koMm, yeM 1/10 cooTHomeHuM s
€CaMoOro HM3KOTO OKUIAEMOI0 ypOBHSI KOHUEHTpauuu. [lpyu Hanuuuu GOJBIIOro KOJIMYECTBa
OJaHKOBBIX MPOO (Oojee MATH) MOXKHO MCIIOJB30BaTh BEJIUUMHY Ipejiesia KOJIUYeCTBEHHOI'O
oTIpenieNieHus. JTa BeIMYMHA MOXKET OBITh OTpe/ielieHa KaK Cpe/iHee OT OJIAHKOBBIX 3HAUCHHM
IUTIOC YTPOEHHAs! BEJIMUMHA CTAaHIAPTHOTO OTKJIOHEHUSI.

4.19.12.12 Yuyacrtue B MeX-J1a00pATOPHBIX CPABHEHHUSX

Mex-1a00paTopHble  CpAaBHEHHs SBISIOTCS BaKHBIM HHCTPYMEHTOM  ITOATBEPKICHHUS
paboTOCIOCOOHOCTH  (BATMAMPOBAHUSA)  TNMPUMEHSAEMOW  ONEPAIIMOHHOW  TMPOICAYPHI.
JlaGopaTopus J0JDKHA CTapaTbcs NMPUHUMATH Y4acTHE B TaKOM B3aHMMHOM CPAaBHEHUH XOTS
OBl pa3 B TOJ JJIA KaXJIOro Tuma mpod (BO3IyX, OCAIKH, TOHHBIC OCAIKH, OMOJOTUYECKHE
00pa3siisl).

4.19.13 (GVSHIN

Vogelsang, J. (1991) The quality control chart principle: Application to the routine analysis of
pesticide residues in air. Fresenius J. Anal. Chem., 340, 384-388.
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4.20 OnpenesieHue NOJUUMKINYECCKHUX APOMATHYCCKHUX
yriaesoaopoaos (ITAY) B Bo3ayxe

4.20.1 BBenenue

Ot160op TpOO OCYIIECTBISETCS C MOMOIIBIO BBICOKOOOBEMHOr0 MPoO0OTOOpHUKA. YacTuiisl,
coJiepiKalie TOMUIMKINYecKue apomarudeckue yriaeBogoponasl (IIAY), ynaBnuBarorcs
CTEKJIOBOJIOKOHHBIMH (HIIbTpaMu, a Oonee jeryune [IAY ynaBiuBaioTCS MOTIIOTUTENEM U3
MOJIMYPETAHOBOW TIEHBI, TOMEIIEHHBIM Beiiea 3a ¢uibTpoM. [locie mpobootdopa dbunstp u
MOTJIOTUTENb SKCTPATHUPYIOTCS IUKIOTEKCAHOM B 3KCTpakTope-cokciere. [lepen m3mepenrneM
Ha ra3oBOM xpomarorpade B coderanuu ¢ macc-cuexkrpomerpom (GC/MS) nmpenBaputenbHO
CKOHIICHTPUPOBAHHBIC YKCTPAKTHI OUUIIAOTCS C UCIOIB30BAHUEM JKCTPAKIUHU (OKUIKOCTb-
KHUIKOCTBY» M KUIKOCTHOM XpomaTorpaduu Beicokoro paspemenus (HPLC).

4.20.2 OoopyaoBanue U NpHOOPHI
4.20.2.1 Xpomaro-macc-cnekrpomerpusi (GC/MS)

ABTOCamIuIep : Hewlett-Packard 7673 wim nomoOHBII

HetexTop :  Hewlett-Packard 5970 Mass Selective Detector (MSD), 5973
MSD wiu nogoOHBII

I"azoBe1ii xpomatorpag (GC): Hewlett-Packard 5890 nnm monoOHbI ¢ MHXEKTOpoM 0e3
JIeTICHHSI TIOTOKA

Kononka gns GC :  Kanunnspuas kosnonka, 25-30 m x 0,25 cMm, CP-Sil 8CB, SE
52 wiu mogo6Hast, Tonmuaa mieHku 0,1 MrM.
WuTerparop :  Hewlett-Packard Pascal 3.2 ChemStation uinu mogoOHbIM

4.20.2.2 KuakoctHas xpomatorpadus

NuxexTop : Rheodyne 7125 c netneit miast mpo0OsI 2 mit
Komonka . Lichrosorb Si-60-5, 5 MxM, 4,6 MM X 25 cM
Hacoc . LDC Constametric model 111

npurg : 1000 pl, Hamilton no. 1001

Y®-perexTop : LDC UVIII monitor model 1203

Knanan mycka pactBopurensi: Hamilton no. 86414

4.20.2.3 Coxcier

DKCTpPaKTOpPHI: 60 M1, cTeKISIHHBINA nuTud-kepH 24/29 n mumd-mydra 34/35
500 mu1, crexnsHHEBIN nuMd-KepH 24/29 n nmmmd-mydra 60/48
2000 mi, crexiastHHbIM nuMd-kepH 34/35 ¢ MIOCKOI KpBIMIKOH, pa3Mep

34/35
DKCTpaKIMOHHbBIE
MIPOHUTIACMBIC
KIOBETHI: 28 x 80 mmM, nemmronosa, Schleicher & Schuell

53 x 145 MM, nemmronosa, Schleicher & Schuell
60 x 180 mm, nemmrono3a, Schleicher & Schuell
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XOJ0IUITBHUKH: C JBOWHOW MOBEPXHOCTHIO, 345 MM JJIMHBI CO CTEKISHHBIM HLTH(}-
kepHOM 34/35
XOJIOIMITBHHK, 260 MM JITTUHBI CO CTEKIISTHHBIM NutH(-KepHOM 34/35
XOJOIUIBHUK, 330 MM AJTUHBI CO CTEKISTHHBIM HuTH(-KepHOM 24/29
Paznem: crexistHAas nurd-mydra 34/35 x cTekIsTHHOMY HUTH(-KepHY 60/48

4.20.2.4 OOopyaoBaHMe U3 CTEKJIa

DKcuKaTop: BHYT. 1uam. 30 cM, KpBIIIKa C BAKYYMHBIM MaTpyOKOM

MUKpOUTIETKH : 10, 20, 25, 50, 100 Mk, < +0.25%, Brand wim momgo6HbIe

MepHble UMIIUH]PBI: 100, 200 u 500 mn

[Tunerkwu ITacTepa: 150 1 230 MM OIUHBI

KroBeTs! ans mpo6: 1,5 mn (Brown cat.no. 150900) ¢ 3aBHHUMBAIONIEHCS KPBILIIKOM
u Te(I0HOBBIM BKIaabIeM (Brown cat.no. 150930)

Kpyriononssie KonoObl: 250, 500 u 1000 MM, mpUTepTHIA CTEKIAHHBINA TG 24/29

3000 M1, mpuUTEpTHIN CTEKITHHBIN mutad 34/35
Llentpudyxuble npoOUpKU: 15 MII, KOHMYECKHE C NMPUTEPTHIMH CTEKISTHHBIMHM IMPOOKaMH
14/15, rpagyupoBannbie Ha 10 M

4.20.2.5 TIlIpouee o0opynoBaHue

Anamutnueckne Beckl, 0-160 r, Tounocts + 0.02 Mr

[Tepuarku, Tonkuit nonustTuieH, KEBO

[Tepuatku, ycroiuussle k pactBopurensiM, PE/EVOH/PE

MemOpaHHBIl BaKyyMHBIN Hacoc ¢ TeIOHOBOM MeMOpaHO# (yCTOHUMBOI K paCTBOPUTEIISIM),
2,4 M’/aac

Mertannmuueckue  KapTpukH  (METaJUIMYECKHE  LWIMHAPBI) A (QWIBTPOB  Ha
AKTUBUPOBAHHOM YTJI€ WIM MOJIEKYJISIPHOM CUTE

Mukposecsl, HaBecka 10 3000 Mr, TOUHOCTB * 1 MKT

Cuctema ounctku Boabl Millipore, MilliQ plus

Knanans! gaBnenus GA 2 (L'Air Liquide) ¢ uronpuateim kinananom ALG 2B (L'Air Liquide)

dapdopoBas yaiika

Portanmonnsiit ucnapurens — npenkoHuentparop TurboVap 500, Zymark

Bymaxnsie canderku Kimwipes, Kimberly-Clark

VYipTpa3BykoBasi OaHs

IToxpoB /1 HarpeBaHus KpyTaoJoHHbIX K00 Ha 500, 1000 u 3000 mn

Tepmomkad, 50-500°C

4.20.3 XuUMHKATHI H ra3bl

I'enuit, 99.996%, Hydro 4.6
A3or, 99.999%, Hydro Ultra, 5.0

AKTUBUPOBAHHBIHN yrosb, rpanynsl 1,5 mm quam., Merck no. 2514

®unptp Braru, Chrompack Gas Clean moisture filter, no. 7971

QuIbTp «KUCIOPOA/aKTUBUPOBAaHHBIN yroib», Chrompack Gas Clean no. 7972
MonexkynspHoe cuto, rpanyisl 0,5-2 mm auam., Merck no. 5707

Arnteron, Merck no. 12

Aueronutpwmi, Ratburn no. RH1016
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Justunossiii 3¢up, Ratburn no. RG2013
2,2-numeTtokcunponat, Merck no. 802936
Humernndopmamua, Rathburn no. RG2014
VYkcycHas kucnorta, Merck no. 62

I'excan, Merck no. 4371

Xnopodopm, Merck no. 2445

Meranoi, Merck no. 6011

Cynbgat Hatpus, Merck no. 6649
Cranpaptel [TIAY (cMm. 6.1)
JlaGopatopuslii nereprent RBS 25
[uxnorekcan, Merck no. 2817

Tomnyon, Merck no. 8389

4204 OuucTKa XMMHKATOB M 000PYA0BaHUS
4.20.4.1 Ouucrtka 060pyA0BaHUS U3 CTEKJIA

[lepen ucnonp30BaHMEM BCe CTEKISTHHOE 000pyAOBaHME JOHKHO OBITH OYHUIIEHO. 3aMOUYUTE
obopynoBanue B 2,5% BomHOM pacTtBope nereprenta RBS na 16 wacos. IIpomoiite
TIIATENFHO TOPSYeil BOAOMPOBOAHON BOJIOM, a 3aTeM oumieHHoU Boaoi (MilliQ). OcraBbte
CYIIUTKLCS HA YUCTOU MTOBEPXHOCTH.

4.20.4.2 O4ncTKA CTEKJ0BOJOKOHHBIX (pHIbTPOB

[Tonmoxkure mpumeprno 50 dunbTpoB (Gelman-Type A/E, 142 mMMm) Ha JTUCT aJIFOMHHHEBOMN
donbru u npokanupaiite npu temneparype 450°C B reuenue § yacos. [locne oxmaxkaeHus 1o
KOMHATHOU TEMIIEPATypPhl 3aBEPHUTE KXKABIH QUIBTP B ATFOMHUHHEBYIO (DOJIBTY.

4.20.4.3 O4uCTKa IKCTPAKIHOHHBIX POHULAEMbIX KIOBET

[TposkcTparupyidTe KIOBETHI B TEUYEHHE 8 YacoB (WM OJHUX CYTOK) IHMKJIOT€KCAaHOM B
cokciere Ha 600 mi. Ilpocymmure B SKCHKATOpe, MOJKIIOYEHHOM K BAaKyyMHOMY HAacocy
(mpousBoautenbHOCTh 2,4 M3/4yac, naBnenue 80 klla), mpu 100°C. IloacoenuHuTe BHIXOAHON
naTpyOOK Hacoca K XOJIOAMJIBHUKY [ KOHACHCAIMU PACTBOPUTENs. 3aBEpPHHUTE CyXHUe
KIOBETHI B ATIOMUHHUEBYIO (POJIBTY.

4.20.4.4 Ouncrka npod0OTOOPHHKA

PasmonTupyiite npoboorbopHuk. I[IpomoiiTe CTEKI0, METALTMYECKUE YAaCTH, MPOKIAIKU
TeIbIM pacTBopoM jnereprenra (2,5% RBS 25 B Bome). Ilpomoiire Bce uwactu (3a
HCKIIFOYCHHEM TPOKIIAJIOK) MOCIEAOBATEIbHO TEIUION BOOW, MUCTUUTMPOBAHHOW BOJIOW W
aueroHoM. I[IpoMoiTe MPOKIAIKU MOCIEAOBATEIBHO TEIUION BOAOM M JUCTUIUIMPOBAHHOM
BOJIOM, HO HE UCIOJIb3YUTE allETOH.

4.20.4.5 Owumncrka cyabpara HATpUA
[Tpokamute okono 100 r cynsdara Hatpus B papdoposoii wamke npu 600°C B Teuenue 20

qacoB. XpaHUTE B CTEKIsTHHOU (Pyrex) OyThUIKe ¢ TUIOTHOW MPoOKoi. OTMEThTE Ha ITHKETKE
OYTBUIKH ATy OYMCTKU. MakcUMalibHOE BpeMsl XpaHEeHHs 1 MecsIl.
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4.20.4.6 Ouncrka NOJMYPETAHOBOIO MOIJIOTHTEJIA

Tonyon

[TpoBenute ounctky HOBBIX noriotuteneit PUF Tomyonom (Merck no. 8389) B cokciere Ha
2000 mi. B sKCcTpakTOp OJHOBPEMEHHO MOXKET MTOMECTUThCS 8 moriotuteneil. Mcmomab3yiite
KpyriiofoHHyto konOy Ha 3000 mi. 3anuBaiiTe B 3KCTPAKTOp TOJYOJ JO IMeEpeiuBa B
KpYyrJIooHHYI0 KonOy. Jlo6aBbTe mpumepHo 500 My TOMyosla, YCTAHOBUTE KPBIIIKY |
XOJOJWIBHUK. BKiItounTe HarpeBaresnb U OXJIAXAAMOIYI0 BOAY. DKCTparupyure norioTUTeNN
B T€4YeHUE 24 4acoB.

AyemoH, yuxknoeekcau

OTOXXMUTE TONYON W3 MOTJIOTUTENEH (CTOMKHE K PAacTBOPUTENSAM IMEpuaTKu!) U MepeHecuTe
ux B apyroit cokcnet Ha 2000 mut. Kak mepes aTum ToJyod1, 3ajeiTe alleToH U dKCTparupymre
TIOTJIOTHTENIN B TCUCHHE 8 YacoB.

OKOH‘I&TCJ’IBHYIO OKCTPAKIIUKO B HOBOM COKCJICTC IPOBCAUTC LHUKIOTCKCAHOM B TCUYCHHC 8
qacoB.

Buumanue! Vicrionb30BaHHBIE TIOTJIOTUTEINH, KOTOPHIE paHEE MPOILIA BCIO MPOLEIYPY
OYHUCTKH (BKJIIOYAs TOJIYOI), MOTYT OYHMINATHCS CIETYIOMUM 00pa3oMm:

1) DkcTpakiust B COKCIIETE alleTOHOM - 8 4acoB;

2) DKCTpakuus B COKCIETE UKIOTEKCAaHOM — 8 YacoB.

4.204.7 Cymxka

[Tocne oxOHYATENBHON SKCTPAKIIMKU OTOKMUTE M3 MOTJIOTUTENIeH UKIOTeKCaH U MOMECTUTE
ux B 3kcukatop. [locrtaBpre 3xcukarop B Tepmomkad (60°C) u moacoeTMHUTE K BAKYYMHOMY
Hacocy. CymuTe TOTJIOTUTENM B TE€YEHHE 16 4acoB, MOCJIE 4YEro KaxKIbld 3aBEpPHUTE B
ATIOMUHUEBYIO (oNbry. XpaHuTe KOMIUIEKT u3 punbtpa 1 PUF-mornoturens B miacTUKOBOM
MEIIKE C 3aCTEKKOM.

4.204.8 XAD-2 (mostucTHpeHOBbIN TUBUHUJIOCH30bHBIN COMOJIMMEP)

ITpoHuaemMyro 3KCTPAaKLIMOHHYIO KIOBETY HANoJIHUTE nornotuteneM XAD-2 u nomectute B
COKCJIET. DKCTpAarupyuTe Mo 8 4YacoB KaXIbIM W3 CICAYIOIIMX PACTBOPUTENCH: METAHOJ,
alleTOHUTPUI Y JAMITHIOBBIM 3¢up. IlomecTuTe BIAXHBIM MOIJIOTUTENH HAa  JIMCT
AIFOMUHUEBON (OJBIU B BBITSDKHOM IIKady M mpocyiiuTe. JIONOJHUTENbHO MPOCYIIUTE B
tepmotkage npu 35°C B TeueHHE HOYH.

4.20.5 Ouucrka raszos
4.20.5.1 3amMeHa ra3oBbIX 0AJJIOHOB

1. Ta3oBbIe Oa/IOHBI JOJDKHBI 3aMEHATHCA, KOrjaa AaBieHue ymanaer no 20 arm. Hukorma
HEJb3sl IOMYCKATh NMaJeHus JaBjaeHus: Huxe 15 atm.

2. Ilepen 3ameHoll OaoHa ¢ Ta30M-HOCHUTENEM IJisi Xpomartorpada yCTaHOBUTE
TeMIeparypy TepmocTara xpomaTtorpada ke 50°C.

3. 3amena OayutoHa JOJDKHA TPOBOAMTHCS OBICTpO. Ilepen oTcoenWHEHHWEM IOJHOCTHIO
UCIIOJ30BAaHHOTO OaJJIOHA MOATOTOBLTE HOBBIN OAJLIOH.

4. Ecnu Ha ckilajie OcTajcs OJMH 3aMacHbIM 0aioH, 3aKa)KUTE HOBYIO MapTHIO.

5. JIBaxawpl mpoayiTe BEHTUIIL HOBOTO OaiioHa (Oeperure yiim) mepes ero COequHEHNUEM C
PEAYKTOPOM.
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6. Tyro 3aTsHuTe raiiky peayKropa JaBieHHs U IPOLYNUTE €ro.

7. IlpoBepbTe cucTeMy Ha yTeukH, ucnosb3ys aerekrop yredek (lon Sciences: Gas Check
B4 wm Supelco: Snoop leak detector).

3aBUHTHTE Ha MMyCTOI OaJIJIOH 3aIMTHBIN KOJIMAK U NepeHecuTe OalJIoOH Ha CKIIal.

9. Bce 0anoHb! JOIKHBI OBITH IPEIOXPAHEHBI OT MAJACHHUS.

*®

4.20.5.2 Cpoenndunueckne npoueaypsl
QOuucTka renust kak raza-gocurens 1 GC:

1. B rasoByio JIMHHUIO cpa3dy 3a pPeIyKTOpPOM YCTaHaBIMBAIOTCA MOCJEN0BATEIbHO J1Ba
ra3oBbIX QmiIbTpa: ¢ akTuBHpoBaHHbIM yriem Chrompack Gas Clean Oxygen Filter u muis
ynaBnuBaHus Bojabl Chrompack Gas Clean Moisture Filter. 3amensiite ¢puibTpsl nocie
WCTIOJIH30BAHUS Ha MATH OAJIJIOHAX WIIK Pa3 B TOJ.

2. B rasosyro nauHMIO cpa3y nepel BxoaoM B GC yCTaHaBIMBAIOTCS MOCIENOBATEIBHO [1BA
METaJUIMYECKUX KapTpuka. [lepBulii 3amosHAETCS aKTUBHPOBAHHBIM YIJIEM, a BTOPOH
MOJIEKYJISIPHBIM CUTOM (11€0JIuTOM). MeHsAHTe 3TH HOIJIOTUTENN pa3 B TPU rojia Wi B
cilydae HapyUIeHHUs POLEypHl (HarpuMep, OJTHOE ONOPOKHEHNE OalIoHa).

A30T, TmpuMeHSeMbld JJi1 OKOHYATENIbHOM MpOAYyBKM TPOOBI M  IPEIBAPUTEILHOTO

KOHIIGHTPUPOBAHUs, OYMIIAETCS C  MCIOJIb30BAaHMEM  METAJUIMYECKOIO  KapTpuaka
aKTUBUPOBAHHBIM yIJIeM. AJICOPOEHT JI0JIPKEH 3aMEHSThCS MPU KaXKA0H cMeHe OalioHa.

4.20.6 OOpadoTka moraoTUTENECH

@unsTpel Chrompack mnocie ucnosb30BaHus BHIOPAChIBAIOTCS.

Pereneparust MOJEKyJISIpHOTO CUTa (ILI€0JIUTA): 3aCHINbTE LIEOJIUT B METAIIIMUECKUIN KapTPUDK
U npokanuBaiite B TepmuueckoMm mkady npu 300°C B TeyeHue 3 4acoB C MOCTOSHHOM

MIPOJTyBKOM MPEABAPUTEIHHO OUHMIICHHBIM TesineM (20 MiI/MUH).

AKTHBHUPOBAHHBIN YTOJIb IOCTIE UCTIOIb30BAHMSI BIOPACHIBACTCS.

4.20.7 Anaau3s

Onepamuu  mpo00OTOOpa,  AKCTPAKUUHM, TMPEABAPUTEIBHOIO  KOHIGHTPUPOBAHUS U
B3BCIIIMBAHMS OMUCAHbI B MyHKTax 3.14.4 — 3.14.7.

4.20.7.1 JloGaBJjieHHe BHYTPEHHHUX CTAHAAPTOB

B 3aBucumoctu oOT Tuma npoObl BHYTPEHHUH CTaHAApT A00aBiseTcsl B KOJUYECTBE,
COOTBETCTBYIOILIEM YPOBHIO 0XKHJIA€MO KOHLIEHTPAIMH B TIpooe.

4.20.7.2 Ouucrka

DKCTpPaKT OYHUIIACTCS 3a CUET MEPEePaCHPEICICHUS B CUCTEME «KHUIKOCTh/KUAKOCTb» MEXKIY
nukiorekcanoM u nuMmetwigopmamugom (DMF). Cmemaiite DMF ¢ Bojoit B cCOOTHOIIIEHUHT
DMF: Boma =9:1, T.e. 180 M DMF u 20 mn nenonusupoBanHoi Boasl (MilliQ-plus).

C
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1. Tlepenecure 4 mu skcrpakra (MyHKT 3.14.6) B meHTpudyxHyr0 mpoOupky Ha 15 mi
(rpagyupoBannyto Ha 10 mn). [Tunerkoi mo6aswsTe 3,2+0,1 mu cmecu DMF/Bona (9:1).
3aKkpoiTe U BCTPSXHUTE IPOOHPKY.

2. lenrpudyrupyiire B Teuenue 5 muH rpu 2500 o6/muH. [lepenecure a3y nukiorekcana,
ucnons3ys nunerky Ilactepa, B HOByro mnpoOupky u nobasbre 1,2+0,1 Ma cmecu
DMF/Bona (9:1). TwmartenbHo mnoTpscuTe, UeHTpudyrupyiite u oObeauHute Qasy
DMF/Bonma ¢ ¢azoit DMF/Boma u3 mynkra 1. Ecnmu B pe3ynbrare B30anThIBaHUS HE
oOpa3zyeTcst SMyJbCHM, 3Tall LEHTPU(PYTHPOBaHUS MOXHO ONycTUTh. Llukinorekcan
oTOpackIBaeTCsl.

3. C momomsio munetku Ha 10 mi qo6aBeTe Kk (haze DMF/Bona 5,2+0,2 mu Boasr u 3,2+0,1
MJI IUKJIOTeKCaHa (BCero B HeHTpHudYyxHOM podupke 12,8 mi). TmarensHo B30oaTANTE,
ueHTpudyrupyire u ynanure (Ho xpanure!) gasy nukiorekcana. ®aza DMF/Bona BHOBb
skctparupyercs ¢ 1,0+0,1 M nukiorekcana, u ase gasbl MUKIOTeKCaHa 00bEIUHSIOTCS.
®a3a DMF/Bona oTOpacsiBaeTcs.

4. JloGaBpTe 2 My BOABI JJs NMPOMBIBKM (ha3bl LUKIOrekcaHa. llepeHecure 3KCTpakT
IIUKJIOTeKCaHa B HOBYIO MPOOHMPKY M OCYIIUTE IMyTeM jao0OaBieHus 1/2 dailHOW JIOKKH
0e3BOJHOrO cyib(ara HATpus. OKCTPAaKT IEPEHOCUTCS B HOBYIO MPOOUPKY H
IpeJIBapUTENbHO KOHLIEHTpUpyeTces 10 0,5 mil.

YacTo yke Ha 3TOM JTame MpoObl MOXHO CYUTAaTh TOTOBBIMH K aHanmm3y Ha GC/MS.
3arpsi3HEHHbIE MPOOBI MOTYT MOTPeOOBaTh NPUMEHEHUS JIOTOJHUTEIBHOM OYHUCTKU C
MOMOMUIBIO )KMJIKOCTHOW XpomaTorpaduu.

4.20.7.3  Ouncrka npodbI ¢ HCIOJIB30BAHNEM KHAKOCTHOH XxpomaTtorpaduu (HPLC)

OuunieHHbIE UKJIOTEKCAHOBBIE OJKCTPAKTHI (32 HCKIIOYEHHEM TMpod ¢ HUBKUMU
KOHIEHTpAusIMU H3 (DOHOBBIX pPAMOHOB) OYHINAIOTCS HA CHJIMKAreJIbHOW KOJIOHKE
(Lichrosorb SI-60-7, 250 x 4,6 MmM). bonee monsipHble COSAMHEHUS, HEXKEIN HE3aMEIICHHbBIE
ITAY, 6ynyTt agcopObupoBaTbcsi Ha KOJIOHKE, Toraa kak ¢gpaxius [IAY smoupyercs OvicTpee.
Ounmiennas Qpakius coOupaercs. Y D-neTeKkTop HacTpauBaercss Ha BoiHY 254 uwm. Ilocne
KaXJI0M IPOOBI KOJIOHKA MMPOMBIBAETCS XJIOpOhopMOMm.

YcTaHOBKa TEPEKITIoUaTeNsi PAcTBOPUTEICH MEXIy HACOCOM M EMKOCTBIO C DIIFOCHTOM
obneryaer mepexoj]; ¢ OAHOTO JJIIOEHTa Ha ApPyroi. B kadecTBe 3IMIOEHTOB UCHOIB3YIOTCS
IIUKJIOTEKCAaH (HACHIIIEHHBIM BOAOW) M XyopodopMm. HachlmeHHBI BOJOW IUKIOTEKCaH
TOTOBUTCSI JOOABJICHHEM B OYTBUIKY C IUKIOT€KCAHOM HECKOJBKHX MUJUTMIUTPOB BOIBI
(MilliQ plus). bytbuika Ha 30 MUH TTOMeENIaeTCsl B yIbTPa3ByKoBYI0 OaHi0. OCTaBbTE CMECh
HA HOYb, 4YTOOBI (ha3bl pa3AeTWINCh, W Ha CICAYIOIIUNA JeHb JAeKaHTupyire dasy
[IUKJIOTeKCaHa B IPYTYIO Oy THUIKY.

Hauano onepayuu:
1. Bxirounte neTeKTOp. Y CTaHOBUTE UyBCTBUTEIBHOCTD Ha 2,048 €1MHNULL IOTJIOICHHUS.

2. BxmouuTe Hacoc M OTPEryJUpyHTe CKOPOCTh MOTOKa Ha 1 mu/mMuH. Yb6enurech, 4TO B
TpyOKax HET Iy3bIPbKOB BO3/yXa.

Ecnu my3bIppKy €cTh, OTCOEIMHUTE KOJIOHKY, IpOKayailTe My3bIpbKH U3 CUCTEMbl U BHOBb
MOAKITIOYUTE KOJIOHKY.
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3. B TeyeHne HECKOJbKMX MMHYT IIPOMOMTE KOJIOHKY LUKIOrekcaHoMm. Bxirounte
camMonucell M HpoBepbTe CcTaOWIbHOCTH ©0a3oBoil smHuM. Illkama camonmcua
ycTaHaBimBaercs Ha 10 MB, a CKOpPOCTh MPOTsDKKH HA 30 cMm/9ac.

4. HWmxextupyiite 1 mn (mmpunem wa 1000 MKi) cmecn craHaapToB HadTalvHa |
KopoHeHa. OTMETbTe MOMEHT MHKEKIIMH Ha JICHTE CAMOIIUCLA. DIIOMPYITE COCUHEHHUS.
N3mepbTe paccTosiHe MEXITy TOYKON WHKEKIIMHA M Ha4aJloM MUKa HadTannHa, a TaKkKe
MEXy TOUKOW MH)KEKLIUU 1 KOHIIOM IHMKa KOPOHEHA.

s peructpakiun ¢pakiuu [TAY ucnons3yiiTe nuamnazoH BpeMeHH Bbixoaa Mexay 90%
BPEMCHH JI0 Hadvajia BbIXOJa Muka HadTammHa u 125% BpemMeHW 10 KOHIA THKa
KOpOHEHa.

Ouyucmxa npoooi:
1. Bxirounte Hacoc (1 mu/mMuH) U camonucen. YUCTHIM MITIPUIIEM WHXXEKTHPYHTE TPoOy.
OTMeThTE MOMEHT MHXKEKIIUU Ha JICHTE.

2. C yderom ckazaHHOTO Bbile cobepure gpakuuio [TAY B neHtpudyxHyto npoOupky Ha
15 mur.

3. [Ilepexmounte MOTOK Ha €MKOCTh C XJIOPOGOPMOM H YBEIHUYbTE CKOPOCTH MOJAYH
IIIOEHTA J10 2 MJI/MMH.

4. Tlocne BbIMBIBaHUS U3 KOJIOHKH OCHOBHOW 4acTH aJICOPOMPOBAaHHBIX BELIECTB (IPUMEPHO
5 MHH) NEpeKIIOUNTECh BHOBB Ha IMKIorekcad. Korja 6a3oBast TMHUS JOCTUTHET CBOETO
IIPEALIECTBYIOIIEr0 YPOBHS, CUCTEMA I'OTOBA K CIEAYIOLICH NHKCKLUU.

5. Tlocne ounmenus 10 mpo6 mpoBeauTe HOBYIO MHKEKIIUIO CTaHIapTa.

6. IlpoBenute mnpenBapuTEILHOE KOHIICHTPUPOBAHUE COOpPAHHOW (pPAaKIUU, HUCIOJIb3Ys
CHauaia poTaluoHHBIN ucmapurens TurboVap, a 3aTeM miuaBHOe ymapuBaHHE B TOKE
aszora. M30eraiiTe ymapuBaHus aocyxa.

4.20.7.4 OuHncTKa KOJOHKH

Co BpeMeHeM Jersiiasi CoCOOHOCTh KOJIOHKH YOBIBA€T, U BO3HUKAET HEOOXOIUMOCThH €€
ounctku. [IpuroroBbre cmech MetaHona u Bouael 1:1 (50% Bombl mo o0BeMy), cMech
MetaHona u Boabl 19:1 (5% Boasl mo 00beMy) U CMech I'eKcaHa, YKCYCHOW KHCJIOTBHI U
auMerokcunponaHa B cootHomeHun 44:5:1 (88% rekcana, 10% kucnotet u 2%
TUMETOKCHUIIponiaHa 1o 00beMy). HMcmomb3yiiTe isi MPOMBIBKH KOJIOHKH CJEAYIOIIHE
PacCTBOPUTENN TIPU CKOPOCTH 2 MJI/MUH:

. Xnopodopm - 5 MuH.

. MeraHon - 5 MuH.

. Cmech meranon/Boaa (1:1) - 30 muH.

. MeraHon - 5 MuH.

. Xnopodopm - 5 MuH.

. Cmech TeKcaH/yKCyCcHas KUCIoTa/ muMeTokcunponas (44:5:1) - 20 muH.

. Xnopodopm - 5 MUuH.

. Cmecp meranon/Boaa (19:1) - 5 mum.

. Xnopodopm - 5 MuH.

. HaceImenHsIi1 BOIOM [IUKIIOTEKCAH — 40 cTa0MiIn3anuy 0a30BOH JUHUN CaMOIIHCIIA.

O O o0 WnN B W~

—
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4.20.8 KaanOpoBKka ¥ KOJMYECTBEHHOE ONpeaeIeHre
4.20.8.1 Crannaprsl IIAY

CraHmapTbl JOKHBI UMETh MAaKCHMAJIbHO BBICOKYIO UHUCTOTY M OBITH (TIO BO3MO>KHOCTH)
cepTu(GUIUPOBAHHBIMH.

Ceprudunuponannslie ctangaptsl Community Bureau of Reference (BCR):

Uucrota (%)

Dr0opaHTeH 99.49
[upen 99,75
benzo[ ghi]dmroopanten 99,4
bens[a]anTpaien 99,78
XpuzeH 99,20
Tpudenunnen 99,77
benzo[a]dmoopanTen 99,5
benzo[b]dmoopanTen 99,5
ben3o[j|dmoopanTten 99,5
benso[e]nupen 99,0
benso[a]nupen 99.3
WNuneno[1,2,3-cd]mupen 99,8
JnbeHns[a,clantparieH 99,5
Jlnbens[a,h]anrparnen 99,8
ben3zo[ghi|nepuien 99,0
Koponen 99,83

Cranmapter Tokyo Kasei Kogyo, Ltd,, Japan:

Yucrota (%)

budennn >99
AuenagreH >99
denaHTpeH Zone Refined, 30 passes
AHTpaleH Zone Refined, 70 passes
dmoopeH Zone Refined, 70 passes

Crannapter Dr, Ehrensdorfer GmbH, Germany:
Yucrota (%)

Jubenzornoden 99,7

Crangaptel Promochem GmbH, Wesel, Germany:

Yucrota (%)

Hadranun 99,8
1-mMeTunHadTanuH 97
2-meTunHa(TaNMH 98
Anenadranun 99,8
3-meTundeHanTpeH 99,8
2-meTmieHaHTPEH 99

2-MeTUJIaHTpaleH >99
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9-meTungeHaHnTpeH
Bbenzo[b]dmroopen
[uxnonenra[cd nupen
AHTaHTpEH

[Iepunen
Jlnbenso[a,e|nupen
Juben3o[a,i|nupen
Jubenso[a,h|nupen

Ceptudunuponannsie ctannaptel Chem Service, Inc,, West Chester, USA:

1-meTundeHanTpex
Hubenzodypan
benso[a]dmroopen
Peren
benzo[k]dmoopanTen

99,9
99,5
99
>99
99,6
99,8
99,9
99,8

Uucrota (%)

99,5
98
99
85
99,0

Meuennsle cranaaptsl C/D/N Isotopes Inc,, Canada:

2-metmiHadTaMH-D1
Auenagpranun-Dy
AmntpaneHn-Dg
®dmroopanren-Dy
[Tupen-Dy
bens[a]anTpanen-Dg
benso[e|nupen-D,
Bbenso[ghi|nepunen-D,,

4.20.8.2 OcHOBHO#M CTaHIAPT

Uucrota (%)

99,3
99,7
99,3
98,8
99,9
99,1
99,6
99,1

B ocHoBHOM CTaHAapT MOTYT OBITH BKJIFOYEHBI CJICAYIOIHUEC COCANHCHUSA:

Hadranun
2-MeTHIHA( TATHH
1-meTunnadranun
budennn
AuenadtuieH
AnenadreH
JuGenzodypan
dro0opeH
Jubenzotuoden
DeHaHTpeH
AHTpaneH
3-MeTmideHaHTpeH
2-MeTuneHaHTpeH
2-MeTUJIaHTpaleH
9-meTunpeHaHTpeH
1-mMeTundenanTpex
daroopaHTeH
[Inpen

Bbenzo[ghi]daroopanren
[uxnonenTalcd|mupen
bens[a]anTpanen
XpuseH

Tpudenunen
benso[b]dmroopanTen
Benso[j]|dnroopanten
benso[k]dmroopanTen
Benso[a]dmroopanten
benzo[e|nupen
ben3zo[a]nupen
[Iepunen
Wupneno[1,2,3-cd|nupen
Hubens|a,clanTpaiex
Jubens[a,h]antpanen
ben3o[ghi|nepuien
AHTpaHTEH

Koponen
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benzo[a]dmoopen Juben3o[ae |nupen
Peren Juben3o[ai|nupen
benzo[b]dmaroopen Jnbenso[ah|mupen

Ilpogooume 636emusanue na mukpo eecax. Hcnonv3yiime nepuamku u MackKy.

[lepen wucmonp30BaHMEM IIMATENW U JApyroe OOOpPYIOBAHUE JOJIKHBI ObITh IPOMBITHI
TostyosioM. Korjja B3BeIIEHbI BCE COEAMHEHMS, IEPEHECUTE UX B MEpPHYIO K00y Ha 25 mui,
ucnonb3ys nunerky I[lactepa u Tomyon. JloBenute 00beM 1O METKH U AEPXKUTE KOJIOY B
yIbTPa3ByKoBOl OaHe a0 mnonHoro pactBopeHusi Bcex [IAY. Paccuuraiite TOYHYIO
KOHIIEHTPALMIO KaXI0ro KOMIOHEHTa (Hr/mMki). VHauBHAyanbHas KOHLEHTpAIMs JOJDKHA
ObpiTh B mpepenax 15+10 ur/mxn, uyto cootrBercTByeT Macce 300+£100 MKr xaxmoro
coenuHeHus. IlepeHecute cmMech B NPOMAPKHPOBAHHYIO  €MKOCTb C  IUIOTHO
3aKpyuuBatoleics TedaonoBoi mpoOkoil. B3BechTe eMKOCTh U XpaHHUTE €€ B MOPO3WIBHOM
Kamepe.

4.20.8.3 Buyrtpennmnii crangapr (ISTD)

BHyTpeHHHI CTaHDapT BKIIOYAET B ceOs CIEAYIONIHe COenuHEeHHs: 2-MeTwiHadTanuH-D
(ISTD 1), anenadrten-D,q (ISTD II), antpanen-D,, (ISTD III), mwmpen-D;, (ISTD IV),
oens[a]anTtpanen-D;, (ISTD V), 6enszo[e]mupen-D;, (ISTD VI), 6en3o[ghi|nepunen-D1,,
(ISTD VII).

Bssecbre nmo 1 mr ISTD I, 11, I, IV u o 0,5 mr ISTD V, VI, VII. HaBecku nepenecute B
MEpHYIO0 KOJIOy Ha 25 MJ, U 00beM JOBEAWTE 0 METKM IMKIorekcaHoMm. KoHieHTparuu
ctanaapToB coctaBisitoT 20-40 Hr/mkia. CMech MepeHecHTe B MapKHUPOBAaHHYI) E€MKOCTh C
TedroHOBOM MPOoOKOI. EMKOCTB B3BEChTE M XpaHUTE B MOPO3WIHLHOM Kamepe.

OnuH MIWUTAIUTD TIEPEHECUTE B KIOBETY 1 1Tpo0. KroBeTy mpoMapkupyHTe M UCTIONB3yHTE
pacTBop Kak pabouwmii cranmapt. Ee B3BemmBanume HeoOsi3arenbHO. KroBeTa XpaHUTCS B
XOJIOTUTbHHUKE.

4.20.8.4 Cranpapt u3BjIecYeHHUS

B kauecTBe cTaHgapTa M3BJICYEHUsI MOXKET UCHOJIBb30BaThCs (uiroopanTeH-Dyg. B3BecbTe ero
OpUMEpHO 1 Mr, epeHecuTe B MEpHYI0 KosIOy Ha 25 M U oBenuTe 00beM LUKIOT€KCaHOM
1o metku. [lepeHecure cMech B MapKUpPOBAaHHYIO €MKOCTh ¢ Te(hJIOHOBOM poOKoii. B3BeckTe
€MKOCTh M XpaHHUTE €€ B MOPO3HIILHON Kamepe.

OauH MUUTWINTP NEpEeHEeCUTe B KIOBETY Il po0. KroBeTy mpomapkupyite U UCIoNb3ynTe
pacTBOp Kak pabouuii ctanmapt. Ee B3BemmBanue HeoOs3aTenbHO. KroBeTa XpaHHUTCS B
XOJIOUIIbHHKE.

4.20.8.5 CranHaapT KOJIHYeCTBEHHOIO OIpe/e/IeHus!

W3BnekuTe M3 MOPO3WILHOW KamMepbl MEH3YPKH C OCHOBHBIM CTaHIAPTOM, BHYTPEHHHM
CTaHJApTOM MW CTAaHAAPTOM HM3BJICYCHHA W OCTABbTC HArpeBaTbCAa OO KOMHATHOU
temnepatypbl. [IpukpoiiTe X JTUCTOM aFOMUHHEBOHN (OJBIU IS 3alIUTHI OT cBeTa. [locie
Harpesa J10 KOMHATHOW TE€MIIepaTypbl IOMECTUTE MEH3YPKHA HAa 5 MUHYT B YJIbTPa3BYKOBYIO
O6an0. Yobemutech, uto Bce IIAY pactBopensl. Eciam BusyaabHO 0OOHapyXKHBArOTCs
KPHUCTAJUTBI, TIOBTOPUTE YJIBTPa3BYKOBYIO 00paboTKy. IIpoBeppTe moTepro Beca MEH3YPOK H
KOMIICHCUPYHTE BO3MOXKHBIC TIOTEpU JT00aBICHUEM pacTBopuTels. Mcmonb3ys nuneTky Ha 2
MJI, TIepeHecuTe 2 MJI OCHOBHOTO CTaHAapTa B MepHyro koyi0y Ha 50 miu. B sty ke konly



222

BHECUTE Jajnee | M BHYTPEHHEro CTaHaapTa U 2 MJ cTaHaapTa u3BieueHus. Jloseaure
00BeM IUKIOTeKCaHOM 10 MeTku. IlepeHecuTe cMech B NMPOMAPKUPOBAHHYIO €MKOCTH C
TedioHOBOM MPoOKOil. B3BeChTe EMKOCTh U XpaHUTE €€ B MOPO3UIHLHOM Kamepe.

OavH MAJUTMIIATD TIEPEHECUTE B KIOBETY IS 1po0. KioBeTy mpoMapKupyiTe U HCIoNb3yiTe
pacTBOp Kak paboumii cranmapr. Ee B3BemmBaHue HeoOsi3aTenbHO. KroBeTa XpaHUTCS B
XOJIOUJIbHHUKE.

4.20.8.6 KoOHTpOJBLHBIH CTAHAAPT

JlaHHBII ~ CTaHZAPT WCIOJB3YyeTCS Il  TPOBEPKU MPABWIBHOCTH  KOJHUYECTBEHHOTO
onpexaenenus Ha GC/MS. CTtanaapT MOXET COACPKATh CIACAYIONINE COSAMHCHUS

budennn
deHaHTpeH
OII00paHTEH
bensa[a]anTpanen
benso[e]nupen
benzo[ghi|nepunen

CHauana rOTOBUTCS MaTepuHCKUM pacTtBop craHmapra. Haecku 300£100 MKr kaxmoro
COCIMHEHHUSI PACTBOPUTE B IUKJIOIeKCaHEe, MCIONb3ysl MepHylo Koindy Ha 10 mon.
[Tpomapkupyiite Koj0y, B3BeChTE U XPAaHUTE B MOPO3UIILHOM KaMepe.

Pa36aBpTe 1 MJI MaTEpUHCKOTO pPAcTBOpa IMKIOIEKCAHOM B MEpHOM Kojoe Ha 50 Ml
XpaHute K00y B MOPO3WIBHON KaMepe.

[lepenecure mpumepHo 1 Mn B KroBeTy ans mpod Ha 2 mi. [Ipomapkupyiite KioBETY U
UCTIONIB3yHTEe Kak pabounii crannapT. Ee B3BemmBanue HeoOs3aTenbHO. KioBeTa XpaHuTcs B
XOJIOAWJIBHHKE.

4.20.8.7 Cranpapr yaepxxuBanus, HPLC

DTOT CTaHAApT HCIMONB3YEeTCs JUIsl MPOBEPKU BPEMEH YICPKUBAHUS TEpe] OYUCTKOM C
ucnoin3oBanueM HPLC.

[Ipumepno 5 wmr Hadranmaa u npumepHo 10 mr kopoHeHa pactBopute B 100 wmn
mukiorekcana. KonmenTtpanuu coctaBaT npuMepHo 50 m 100 MKT/Mi, COOTBETCTBEHHO.
XpaHuTe B XOJIOAUIbHUKE.

4.20.9 Pa3zgesieHue M KOJMYECTBEHHOE ONpe/ieIeHIe

OunIIeHHBIE  OKCTPAKTHl  (QWIBTPOB  AHATU3UPYIOTCS  XPOMATO-MacC-CIIEKTPOMETPOM
(GC/MS). HNnentudukanus COEAMHEHUH MPOBOAUTCS 1O BPEMEHHM YIEpKUBaHUS U
MOJIEKYJISIPHBIM BecaM. [l KOJMYECTBEHHOI'O OIPEAETICHUS] HCIIONIb3YIOTCSI BHYTPEHHUE
CTaHapTBHI.
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4.20.9.1 T'azoxpomartorpaduyeckoe pasaejieHue

VYcnoBus razoBoii xpomarorpaduu:

- Kononxka: CP-Sil 8CB, 25 m x 0,25 MM x 0,12 MKM WM IOJJOOHAS.

- Temneparypa uHxekTopa: 300°C

- TemneparypHast mporpaMma: 50-100°C ¢ 20°C/mun, 100-300°C ¢ 10°C/mun, 300°C B
TedeHue 5-10 MuH.

- I'a3-HOCHTEIIB: renui, 85 klla

- ['a30BEBIi HOTOK C JEIIECHUEM: 40 +10 mun/mMuH.

- O6BeM mpOoOET: 1 wmxn (0e3 penmeHus TOTOKA, AaBTOCAMIUIEp WIH

WHXKEKIUS «TOpSYeH Uriioi»)

Y cTaHOBOYHEIE MMapaMeTphbl aBTOCAMILIEpa:

- PactBopurens A : TOJLYOJI

- PactBopurens B : [IUKJIOT€KCaH
- Yucno npoMbIBOK Ipo6oit : 0

- Uucno «mpokadex» mpoobl : 6

- O6beM mpoOkI : 1 MK

- Hucnmo mpoMBIBOK pacTBOpUTENIEM A : 6

- Hucno nmpoMsIBOK pacTBoputesieMm B : 6

PactBoputenu A u B i npoMBIBKY HITTPUIIA TOTKHBI 3aMEHSITHCS €KEIHEBHO.

4.20.9.2 Macc-cnekrpomerpus (MS)

Hcnonp3yercs wuoHu3auus s3nekTpoHHoro ypapa (EI). Mmxkextupyiite cranpapt ans
KOJIMYECTBEHHOTO OTPEICTICHUS Tepe] KaXK0i HOBOW cepuei mpo0 U Mocie Kaxa0u 1ecaTon

pOOBI.

Yenosusa MS ons EI (MSD 5970 u MSD 5973):

- UnTepoeiic GC/MS : 290°C
- DHeprus 3JeKTPOHOB ; 70 5IIEeKTPOH-BOJIBT
- KanubpoBouHoe coennHenne : [MepdroprpubyTinamun (PFTBA)

ABTOMaTHuecKasi HacTpoiika (“Autotune”) wuiam pydHas ONTHMHU3ALMS MAcCOBOM ILIKajbl U
nponyckanus punstpa Macc (kBaapymnoins) ¢ PFTBA npu ucnonb3oBanuu ¢GpparMeHTOB Macc
m/z = 69,0; 219,0 u 502,0. Paspemenne mo macce, MMpPUHA CHUTHAJIA HA ITOTYBBICOTE:
0,55+0,03. KanubpoBka maccoBoii mkaibl mpu 0,05 aTOMHBIX €IUHUI] MACCHI.

JIns  KONMMYECTBEHHOTO OIpPEACIICHUsT MOXET OBITh HCIONb30BaHa cieayomas SIM-
nporpamma:

SIM- CoeaunHeHue Macca | SIM- CoeaunHeHune Macca

dyHKkuma | (vnm rpynna) ¢yHKUMa | (unu rpynna)

1 HadpranuH 128,1 5 BeH3o[ghildnoopaHTeH 226,1
2-meTunHadpTanuH 142,1 LinknonenTa[cdlnupeH 226,1
1-meTunHadpTanvmH 142,1 BbeHs[a]aHTpaueH 228,1
d10 z-mMeTunHadTanuH 152,1 d12 6eHs[alaHTpaueH 240,1
BudbeHun 1541 XpuseH/TpudeHuneH 2281

2 AueHadTuneH 152,1 6 BeH3so[b/j/k]dpnoopaHTeHbl | 252,1
AueHadTeH 154,1 BeHso[a]dntoopaHTeH 2521
d1o AueHadTeH 164,1 BeHso[e]nupeH 252,1
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OnbeHsodypaH 168,1 d1( 6eH3o[e]nmpeH 2641

®dnooHeH 166,1 BeHso[a]nupeH 2521
3 [OunbeHsoTnodeH 184,1 MepwuneH 2521

deHaHTpeH 178,1 7 MupgeH[1,2,3-cd]nnpeH 276,1

AHTpaueH 178,1 Onbens[a,c/a,h]aHTpaueHbl | 278,1

d1o aHTpaueH 188,1 BeHso[ghilnepuneH 276,1

3-meTundeHaHTpeH 192,1 d10 6eH3o[ghilnepnneH 288,1

2-meTundeHaHTpeH 192,1 AHTaHTpeH 276,1

2-meTunaHTpaueH 192,1 KopoHeH 300,1

9-meTUNgeHaHTpeH 192,1 IOnbeHso[a,e]nnpeH 3021

1-meTundeHaHTpeH 192,1 Onbenso[a,ijnupeH 302,1
4 dnioopaHTeEH 202,1 [OnbeHso[a,hjnupeH 302,1

d1o dnroopaHTEH 2121

MnpeH 2021

d1( nmpeH 2121

BeHso[a]dntoopeH 216,1

PeTteH 2341

BeH3so[b]dntoopeH 216,1

Ecau coenuHenus NPUCYTCTBYIOT IIPU KOHHOCHTpPALUAX, KOTOPBIC 3alIKaJIUBAKOT ACTEKTOD,

13
OHH MOTYT OBITh OTIPEJICJICHBI C UCTIOJIb30BAaHUEM CUTHAJA OT coelnHeHus ¢ uzoronom C. B
9TOM CJIy4ae CHUTHAJ OTHOCHTCS K Macce Ha OJHY aTOMHYIO €UHHITY OOJIbIIE, YeM yKa3aHHas
B Ta0HIlEe Macca.

4.20.9.3 KoJunuyecTBeHHOe OMNpe/ie/ieHue

1.

OtHOcHUTENbHBIN (akTOp OTKIMKAa RRF; paccuuThIBaeTCs I WHAMBUIYaJIbHOTO
COEJIMHEHMS] OTHOCUTEIBHO BHyTpeHHero ctanaapra (ISTD):

_Amt. g, - Area,

i

Amt;-Area gy,

RRFj . OTHOCHUTENBHBIN (PaKTOp OTKIIMKA i-020 COCTUHEHUS;
Amt. ISTD . KOJIMYECTBO BBEJICHHOT'O BHYTPEHHEIO CTaHAPTa;
Amt.; :  KOJIMYECTBO BBEJICHHOTO i-020 COCJUHCHUS;

Area; . INIOIIAJAb ITHUKA JJIS i-020 COCAUHCHUS;

Area 1STD . TUIONIA/b MHKA JJIsi BHYTPEHHEr0 CTaHapTa.

KonuvectBenHnoe ompenaenenne mpoO 0a3supyercs Ha 3HAHWHW OTHOCHUTEIBHOTO (hpakTopa
OTKJIMKA, ,Z[O6aBJ'I€HHOFO KOJMYCCTBA BHYTPCHHCI'O CTAaHAApTa W IUIOIAAW ITHMKa i-020
COCIMHEHUS:

Amt ..., -Area.
mt.i — ISTD i
RRF-Area,g,,

Amt.i :  KOJIMYECTBO i-020 COCIUHCHHUA B Hp06e;

Amt'[STD . KOJINYECCTBO I[O68.BJ'I€HHOFO BHYTPCHHETO CTaHAApPTAa,

Area; . IUIOLIAMb IINKA {-020 COEIUHEHNS;
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RRF; . OTHOCHUTEJBHBIA (PAKTOpP OTKIIWKA JJIS i-020 COCIMHEHUS;

Area,s,, . IJIOLIAJb MHKAa BHYTPEHHETO CTaHAAPTa;

Hepe,u KOJIMYCCTBCHHBIM  OIIPCACIICHUCM IMPOBEPHTC XpOMATOIpaMMy Ha HAJINWYIUC
BO3MOJHBIX ITIOMCX W Ha MPAaBHUJIbHOCTH OIMPEACIICHUSA BPECMCH YACPKUBAHUSA.

Jlonst W3BJICUEHUS BHYTPEHHETO cTaHiapTa (JOOaBICHHOTO Iepea OYUCTKOW TMPOOHI)
pacCcUMTHIBACTCS OTHOCHUTEIHHO KOJMYECTBAa CTaHAApTa W3BICYCHHS], 100aBIEHHOTO
nepea Mpoleaypol KOJTUYECTBEHHOTO onpeneneHus. OTHOCUTEIbHBIE (DaKTOPBI OTKIIMKA,
OCHOBaHHBIC Ha craHaapTe wu3BnedeHus (RRF g), pACCUUTBIBAIOTCA I Ka)XI0ro

COCIMHEHUS BHYTPEHHEro CTaHIapTa IMpU MPOBEACHUM aHaiM3a CTaHJapTa
KOJIMYECTBEHHOTO ONPE/ICICHUSI.

RRF — Amt. oor, - Area g,

£ Amt. gy - Area gy,

Amt. ;g - Area 100

Rec(%) grp=
B0 RRF o Amt - Area o,

Amt. . :  KOIMYECTBO BHYTPEHHETO CTaHAAPTA, T0OABICHHOIO MEPE/ IKCTPAKIHUEH;

Amt. ...\ KOIMYECTBO CTAHAAPTA MU3BJIEYEHHS, T0OABICHHOIO MEPE
KOJIMYECTBEHHBIM ONPEIEIICHUEM;

Area,o, .  TUIOLIA/b MUKAa BHYTPCHHETO CTAHIAPTA,;

Area i,  TUIOLIA/b MUKA CTAHAAPTA U3BJICUCHUS.

4.20.9.4 T'azo-xpomarorpaduueckuii/Macc-cCieKTPOMeTPUYECKHIT aHAIN3

Ilepen wu3MepeHHeM KaxIoH cepuu MNpod JBaXIbl HMHXKEKTHPYETCS CTaHIapT
KOJIMYECTBEHHOro omnpenenceHus. [lepBas MHXKEKIUS CIYyXUT JUIsl  J1€aKTUBALUU
MH)KEKTOpA U B KOJINYECTBEHHBIX PacyeTax He UCIIONb3YeTCs.

HNmxekTupyiTe cTaHAapT KOJMUYECTBEHHOTO OMPEICIICHHS HE PEKE, YeM depe3 KaxIbIe
10 mmpo0.

HSMepeHI/Ifl CCPUN 3aKaAHYMUBAIOTCA HHIKCKTUPOBAHHWEM CTaHAapTa KOJIUYCCTBCHHOI'O
OIIPCACIICHUS.

4.20.9.5 Ilpenes neTeKTHPOBAHUS

[lpemen neTeKTUPOBAaHUS OMNpENENsSeTCs KaK YTPOCHHBI YPOBEHb IIyMa (OTHOILICHHE
«curHan/mym» = 3:1) KaKk 3TO MOKa3aHO Ha PUCYHKE.
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S: BoicoTa muka |
N: YpoBenb myma

SIN = 3:1

WANIA

Jlis Bo3ayxa BHE NMOMELICHUN IMpejiesl TeTEeKTUPOBAaHUS UMEET OOBIYHO pa3MEpHOCTh II/M3.
[Ipenen neTexkTupoBaHUs BapbUPYET B COOTBETCTBUU C YPOBHEM KOHIIEHTpAlMil B mpobax,
00BEMOM MPOOBI, YMCTOTOM HKCTpakTa MpOoObI, MOTEpPsIMU HPOObI B MPOLIECCE OUYUCTKH,
BEIIMYMHOHN KO3 (UIMEHTA PEIBAPUTEIHHOTO KOHIIEHTPUPOBAHHUS.

4.20.10 OOecneyeHune KayecTBa
4.20.10.1 TIloayuyeHue u XpaHeHue Npood

[ToctynuBuie npoObl JOHKHBI OBbITH 3aperuMCTPUPOBAaHBl B JKypHaje BeIEHUs Hpod ¢
yKa3aHUEM JaThl, HOMepa MPoObl M aHATUTUYECKON (HOPMBI, KOTOpast OyAET COMPOBOXKIATH
npoOy Ha BCeX ATarax aHalu3a.

DKCTpaKT OYUIICHHON TpoObl, moarotosneHHbI 1151 GC/MS MoKeT XpaHUThCS A0 aHAIHU3a B
MOPO3WIBHOU KaMepe B TEUCHUE 6 MECSIIEB.

4.20.10.2 CrangapTHble CMeCH

I[TAY B pacTBOpe LMKIOI€KCaHa NpPU XPAHEHWU B MOPO3WIBHON Kamepe (B TEMHOTE)
COXPAHSIIOT CTAaOMIBPHOCTh B TEUYEHHE HECKOJIbKUX JeT. OCHOBHOW CTaHIapT, CTaHIapT
KOJIMYECTBEHHOTO ONpPEENICHUs, BHYTPEHHUI CTaHJApT, KOHTPOJbHBIM CTaHAAPT U CTaHJApT
W3BJICUCHHS JIOJDKHBI XpaHUThCS B MoposmwibHOW kamepe (<18°C). Kontponr Beca u
KOppeKIHs IOTeph Beca JODKHBI (UKCUPOBATbCA B JKypHale. MakcuMallbHOE BpeMs
XpaHEHHs — 5 JieT.

Pabouue pactBopbl XpaHsaTcs B XxonoawibHuke (4-6°C). KonTponupoBaTh noTepu UX Beca HET
Heo0XouMocTH. MakcuMallbHOE BpeMsl XpaHEeHUsl — 6 MecsIIeB.

BHOBb NpUTOTOBJIEHHBIE CTAaHAAPTHI AOJDKHBI TPOBEPATHCS OTHOCUTENBHO CTAPBIX, IPH ITOM
OTKJIOHCHHS B BEJTMUMHE KOHIEHTPAIIMHU HE TOJKHBI TpeBbIath +10%.

4.20.10.3 KoHTpOJIbHbIE CTAHAAPTHI
Jis  mpoBepKH TMPaBHJIBHOCTH KOJHUYECTBeHHOro ompeneneHuss Ha GC/MS  nomkeH

aHAJIM3MPOBATBHCS KOHTPOJIBHBIM CTaHAApT. OTOT CTaHAApT IIOKPBIBAET BECh [UANa30H
JIETYYECTH KOJIMYECTBEHHO onpenenseMbix [TAY.
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CranaapT 0JKEH aHaJIU3upoBaThes uepe3 Kaxaplie 20 mpod WM Kakaple ABE HeJeNnu (eciau
aHanusupyerca menee 20 mpoO). Eciam mpubop monroe Bpemsi (Mecslbl) MPOCTAaWBAET,
CTaHAAPT JOJKEH aHAIN3UPOBATHCS Pa3 B MECHL.

JlomkeH uMeTbes TpaduK, Ha KOTOPBIH MOCTOSTHHO HAHOCSATCS PE3YJIbTaThl aHATIH3a KaXI0TO
*
COEJIMHEHUS B CTAHAApTe U UX CpeIHUE BeMUUnHbI A1 10 mocneHuX aHaJIn30B .

4.20.10.4  [Tosns n3BJIe4eHUs BHYTPEHHEr0 CTAHAAPTA

Ilepen Havanom anamu3a Ha GC/MS B npoOy noGaBisercss cTaHAapT U3BJICUCHHS B
KOJINYECTBE, COOTBETCTBYIOIIEM KOJIMYECTBY JOOABIEHHOIO BHYTPEHHETO CTaHAAPTA.

JoJist u3BNEYeHUST BHYTPEHHUX CTAHJAPTOB JIOJDKHO OBITH B CIEAYIONINX MPEeiax:

ISTD 1I >10 no 100%
ISTD 1IIL IV >20 mo 100%
ISTD V,IV,VII: >30 no 120%

[Tockonbky pe3ynbrarhl A Ounukiandeckux IIAY noctaToyHo HeompeneneHHbl, U OHU He
NpPEeICTaBISIOT 0co0oro uHTepeca, st ctanaapra ISTD I npenensl He ycTaHaBIMBAIOTCS.

Ecan A0JI1 U3BJICYCHHA BHYTPCHHETO CTaHAAapTa BBIXOAUT 3a YKAa3aHHBIC IIPCACIIbI, 3TOT q)aKT
JOJIKCH OBITH OTMEUEH B oTueTe. Hu3kas Bemnunna A0JIN U3BJICHCHUS BBI3bIBACTCS MMOTCPAMU
B IIponecCax OYHUCTKU U MPEABAPUTCIBHOIO KOHLUCHTPHUPOBAHUS. B stom ClIydac pe3yJjibTar
6yIleT MCHCC HAaJIC’)KHBIM, UEM IIPpHU HOPMAJIbHOM H3BJICUCHHUH.

CnumkoM BBICOKAas BEMMYMHA JOJM W3BJICYEHUS MOXKET OBITH OOYCIIOBJIIEHA MOMEXaMH B
BEJIMUYMHE CUTHAJIA BHYTPEHHETO CTaHAapTa. B Takom ciyyae KOJMYECTBEHHBIM pacuer
JOJbKEH 0a3MpoBaThCs HA APYTrOM BHYTPEHHEM CTaHAapTe C HOPMAIbHOM 0JIei n3BICUEHUs.

4.20.10.5 buaankoBbie NPOOLI

brnaHkoOBBIE TECTBI JOJDKHBI BBIMOJIHATHCA C HCIOJIB30BAaHUEM YUCTBHIX (QuibTpoB u PUF-
MOTJIOTUTENICH /I BCEH IMOCIIEA0BATEIbHOCTH aHAIMTUYECKUX 3TaroB. (s toro Gepercs 2
HEIKCIIOHUPOBAHHBIX MOTIOTUTENS U | HEIKCIIOHUPOBAHHBINA (DUIIBTP, M aHATU3 TPOBOJUTCS
KaK Ju1s 0OBIYHBIX 1p006. Takas mporieaypa JoKHA TOBTOPATHCS uepes Kaxabie 20 mpo0.

4.20.10.6 KoHTpoJb pe3yabTaTOB

Jns Hane kHOM MACHTH(UKAIMK U KOJUYSCTBEHHOTO OMNMPEAENICHUS JTODKHBI BBITOTHATHCS
CJEAYIOIINE KPUTEPUU:

— UYucTble, HEHApYIICHHBIC MacC-(PparMeHTOrpaMMBbI;

— AJlekBaTHOE ra30-XpoMarorpapuueckoe pasieieHue;

— IlpaBunpHble BpeMeHa yJI€pKUBAaHUSA; BpEMs yACPKUBAHUS JOJKHO ObITh B Ipeaenax +3
CeK OTHOCUTEIFHO BPEMEHU YJICPKUBAHHS JIAHHOTO COCIMHEHHsS B CTaHIapTe
KOJMYCCTBCHHOI'O OTIPCACIICHH A,

— OrHomeHne «curHan/mym» > 3:1;

* ~ L3
Takoii rpadguk Mo3BOJISIET BU3YAJIbHO OOHAPYIKUTh HAIMYKE JTOJTONEPUOAHBIX Apeii(oB 1 CBOEBPEMEHHO
MPUHATH HEOOXOAUMBIE MEPHI (pUM. peo. pyccKoz2o nepegooq).
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— bnankoBble 3HaueHHs JOKHBI ObITh B 10 pa3 HKe caMoil HHU3KOM OXUAaeMOM
KOHIICHTpPAIIMH B IPO0eE.

4.21 XMMHUYECKHN COCTAB

4.21.1 Bseaenmune

Heopranuueckas ¢paxiust Macchl a’3po30JbHOIO BELIECTBA COCTOMUT, IJIaBHBIM 00pa3oM, U3
YacTHIl, COJAEPKAIUX CyJIb(paTbl, aMMOHUI-UOH U HUTPAThL. J[pyriue MOHBI BHOCST BechbMa
HE3HAUUTENbHBIA BKJIAJ B HEOpPraHUYecKyro (pakuuio a’po3ois. M3 Hux pexoMmeHayercs
U3MEPATh BCE PACTBOPUMBIC KaTHOHBI — HATPUM, KaJIMM, KaJIbLUNA, MarHuii, a TaKXKe aHUOH
xjopa. YdactHuku Tmiporpammbl  EMEIL, wucnons3yromue OJ0KHM  TOCIIEI0BATEIBHBIX
¢uIbTpoB I Cynb(}aTOB, HUTPATOB M aMMOHMHA HMOHa (cM. 3.2) B COYETaHHMH C MOHHOU
xpomarorpaduei, OIKHBI MMETh BO3MOXKHOCTb ONPEAEHATb KAaTHOHBI M XJIOPUAbI Ha
€KECYTOYHOU OCHOBE.

Kpome Toro, mporpamMma peKOMEHIyeT U3MEPATh (hpaKIMU 3JIEMEHTAPHOTO U OPraHUYECKOTO
yraepoaa EC/OC. Yraepoansie ¢ppakiuy 00bIYHO cOCTaBIAIOT 0K0s10 30% Macchl a3po30iist U
conepkar kak yucteiit yraepoa (EC), Tak 1 orpoMHOE YKCIIO €r0 OPraHuYeCKUX COSAMHEHUN
(OC). B HauanwHO# ¢aze HaOMIOAeHUN peKoMeHayeTcs onpeaenath kommdectBa EC u OC, mo
MEHbIIEH Mepe, B OJHOM mpobe M3 ceMu eXeHeAenbHO. Takke 3HAUMTENbHBIH HHTEpEC
MIPEACTABISIET onpeeieHue (X0Ts Obl YaCTUYHOE) COCTaBa OPraHUYECKOM (hpakiuu, HO 3TO B
OonblIell CTENEHM OTHOCUTCA K HAYYHOM JESTEIbHOCTH C NPUMEHEHHEM COBPEMEHHOIO
AQHAIUTUYECKOTO0 00OPYIOBAHMS U CIONKHBIX XUMUYECKUX MPOLEAYP, YTO HEAOCTHHKUMO JJIst
Bcex cranuuid EMEIL

4.21.2 Dxkcrpakumus

JUis  SKCTpakuMu BOAO-PAaCTBOPUMBIX COCTaBJISIFOIIMX PEKOMEHIYETCsl BbIpe3aTh (MU
BBICEKATh KPYIJIBIM PE3aKOM) CTPOTO OIpPENEIEHHYIO IUIOMIA b SKCIIOHUPOBAHHOTO (DUIBTpa
Ha PM). Pasmep momkeH ObITh BBIOpaH TakuM, YTOOBI MaTepHajia XBaTWJIO W Ha aHAIH3
EC/OC (cMm. Hmxe). Ilogxomsmum Mor Obl OBITH KpyXOK auameTpoMm 3-5 cM. OO0bem
JKCTpaKTa AOJKEH ObITh Kak MuUHUMYM 10 M. ®dunbTp nomemaercss B HPOOUPKY H
3aJMBaeTCs JCMOHM3MPOBAHHOM BOJON. J[si oOecrieyeHns MoJIHOW SKCTPAKIMU MPOOHUpKa B
teueHne 30 MuHYT oOpalaThiBaeTCs Ha YIbTpa3BykoBoi Oane. Ilpu wucnosp3oBaHuU
(GWIBTPOB U3 BOJIOKOHHBIX MAaTE€pHUajoB CJIEAYeT COONIOAaTh OCTOPOKHOCTb, YTOOBI HE
JIOITyCTUTh pa3pylleHus GUiIbTpa, IOCKOJIbKY BOJIOKHA B PACTBOPE MOTYT IPUBECTH K MOpUE
MoHHOTO Xpomarorpada. Bo3moxHo, morpedyercst GUIbTpaIus SKCTPAKTA.

Ecmu npeanojgaracTcsa ONpeACIMTb COACPKAHUC TKCIIBIX MCTAJUIOB (HaHpI/IMep, METOAOM
ICP-MS), notpebyercst kucioTHas skcTpakmus (cm. 3.11.5).

4.21.3 OmnpenejieHne HEOPraHUYECKUX KOMIIOHEHTOB
OmnpeneneHne XMMUYECKOTO COCTaBa B (HIBTPOBOM NMpoOE TODKHO B TEPBYIO OYepenb

BKJIIOYATh B ce0s1 M3MEpeHue Cynb(haToB, HUTPATOB U aMMOHHI-MOHA, a TAK)XXe IPYTUX BOJO-
pacTBOPUMBIX HMOHOB. K BOJO-pacTBOPHUMBIM COCTABIISIFOIIMM OTHOCHTCS MOPCKAasl COJb,



229

KOTOpasi JaeT 3aMeTHBIN BKJIaa B coctaB PMy mpuOpexHbIX pailoHOB 3amaaHoi EBpOHBI*.
OnpezneneHue conepkKaHusl a3po30JIbHBIX CyJIb(aTOB, HUTPATOB U aMMOHHUN-MOHA BXOJAUT B
00bpryHYI0 M3MepuTenbHyto nporpammy EMEIL [Ipu npumenenun moHHOW Xpomartorpaduu
BO3MOYKHO OJIHOBPEMEHHO MOJIy4aTh MHPOPMALUIO O HATPUM, KaJIUM, MarHuu, KaJbLUH U
XJIOpU/IaX, OCOOEHHO, €CIU XOJ OIpENEeNCHUs] HIET B COOTBETCTBUU C PEKOMEHIAIMSIMU
paznenoB 4.1 — 4.6 (cMm. Taxxke Torseth et al., 1999).

4.21.4 OmnpeaesieHne TAKEJIbIX METALIOB

Tsokenbie MeTaTbl OOBIYHO HE JAI0T 3aMETHOTO BKJIAJa B MacCy a’po30JIbHOTO BEIIECTBA,
MO3TOMY CMBICI UX OIpEAENICHUS] HE CBsSI3aH C M3MEpPEHHeM cyMMapHOW Mmacchl. OaHako,
a’pO30JIbHBIE YAaCTHUIbl WIPalOT BAXHYIO POJb KaK MNEPEHOCUYMKH TSKENBIX METAaJUIOB.
Metoapl 0oTOOpa TPOO TSHKEIBIX META/UIOB HAa YacTHUIAX TMpEACTaBieHBI B pazzaene 3.11, a
aHajmuTuieckue Meroanl — B 4.17. Kpome Toro, Tsxkenble METaulbl MOTYT OINPEAENSThCS
MeToAaMu HEHWTpOHHO-akTuBaIlMoHHOro aHamm3a (INAA) u TpOTOH-UHAYIMPOBAHHON
pentrenockonuu (PIXE) kak 3To onucano B myHkre 4.21.7.

4.21.5 OnmnpeaesieHne 3J1eMEHTAPHOT0 U OPraHMYECKOr0 yrjiepoaa

KonuyectBenHoe ompeneneHue saeMeHTapHoro W opranmueckoro yriaepoga (EC/OC) B
a’p030JIbHBIX YACTHIIAX MPEJCTABISICT 3HAUUTENbHBIN uHTepec. CooTHomeHue mexay EC u
OC 4acTo ucroyb3yeTcs sl OOBSICHEHHS TPOUCXOKACHUS MCCIIeIyEeMbIX BO3IYIIHBIX MacC.
DneMEHTapHBIA YIJIepOJ MPHUCYTCTBYET B BUIEC IEMOYEK M3 MAJCHBKUX TPaHyl CaXU.
VIMEeHHO 37eMEHTapHBIN YTIIEpO/I ONPEIENIIeT B OCHOBHOM TIOTJIONICHUE CBETa adPO30JIbHBIM
MaTepHagoM, 0TOOpaHHBIM Ha GuIbTPEL. K coxalieHHro, Takoe MOTJIOIIEHNE CBETa 3aBUCHUT OT
pacrpenenieHus] Ca)KEeBBIX YacTHI[ 10 pa3Mepy M OT arperaTHpOBaHUsl Ca)KEBBIX YACTHIL C
JIPYTUMH YacTUIIaMH, OTOOpaHHBIMU Ha (PUIBTP. DTO 03HAYAET, YTO ONTHUECCKHE METOMABI JUIS
onpenenenuss EC MoryT ObITh JHIITE TOMYyKOTMYECTBEHHBIMH, a KOA(PHUIIMEHTH KaTuOPOBKHU
MOTYT BapbupoBaTh oT pusbTpa k punsbTpy (Liousse and Jennings, 1993).

PekoMeH0BaHHBIM METOAOM Ul ONPEIENIECHUS 3JIEMEHTAPHOIO YIJIEpoAa SBISETCS METOJ
MOCJICIOBATEILHOTO HWCIAPEHUsI U OKUCIEHUs MpoObl ¢ mocnenyromum usMmepenuem CO,
o Hanpsmyto, Tubo nocie npespameHus B CH, rmiiaMeHHO-MOHNU3allMOHHBIM AETEKTOPOM
(FID). Takast mpouenypa MOXET, KpOME€ TOro, AaThb CyMMapHO€ COJAEp>KaHuEe Yriepoja u
KOJIMYECTBEHHO OMNPENEIUTh MAacCy OpPraHM4ecKoro BeIleCTBAa B MaTepuaje a’3po30JbHBIX
YacTUIl. DTOT METOJ HECBOOOAEH OT psaa apredakToB. B mepByro ouyepenb 3TO CBS3aHO C
OoOyrmMBaHUEM WM HEMOJHBIM YJAJIEHHWEM OpraHU4YeCKHX COEAMHEHUH, YTO BEAET K
nepeouenke EC. JIna kommencanmuu 3Toro 3¢dexra peKOMEHIYeTCsl HCIOIb30BaTh
ONTHUYECKOE IETEKTUPOBAHNE MOTEMHEHUs (PUIbTpa Ha mociieHel cragun yaeryuuBanus OC
(Chow et al., 1993; Huntzicker et al., 1982). DtoT MeTon B HacTosIiee BpeMsl BKIIOUYEH B
nporpaMmy ATreHTCTBa 1o 3amure okpyxarwomeil cpenbl CIIIA, cooTBeTcTBYyIOIIEE
obOopynoBanue omucaHo B pabore (Birch and Cary, 1996), a mpuGopsl KOMMepYecKH
noctymHbl (Sunset Laboratory Inc., USA). Meton Obul UCHOJNIB30BAaH C MPUMEHEHHUEM
kBapueBbix ¢(uiabTpoB B KXII u psge apyrux nabGopatopuii EBpombl. B mopsinke
HKCIIEPUMEHTA TMpeAiaraeTcs UCIoyib30BaTh Koddduument 1,4 mis nepecyera U3MEPEHHOTO
cozepkanus OC B MOJIHYIO0 MacCy OpraHMUYECKOI0 BEIIECTBA B MAaTEPHUAJIE YACTHLI.

* ~

Aspo3oapHOE BeleCTBO apuaHbiX 30H Kazaxcrana u Cpenneid Azun, 00pa3oBaHHOE MIPH BHIBETPUBAHUH
COJIOHYAKOB, TAK)KE MOXKET COJIEPKaTh 3HAUYMTEILHOE KOJINYECTBO BOIO-PACTBOPUMBIX COJIEH HPUPOHOTO
MIPOUCXOXKACHUS (NpuUM. ped. pyccKko2o nepesooq)
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XUMUYECKUN aHaIU3 I JaJbHEWIIEr0 yTOYHEHUS COCTaBa OPraHUYECKOTO BELIECTBA B
mpoOax a’po30JIbHBIX YACTHUI] CYIIECTBEHHO 0OJiee CI0KEH, XOTS UMEIOTCS pEeKOMEHAAINH 110
ONPEAEIEHUIO BOJO-PACTBOPUMON MACChl OPraHUYECKOTO a’3pO30JbHOr0 BEIIECTBA U IO
OTIPEICNIEHUIO €r0 OTAENbHBIX (pakiuii. Bo3MOXKHO Takke KOJIUYECTBEHHOE OMpeesieHne
WHIUBUyAIbHBIX OPraHUYECKUX COCIWHEHUNM METOJOM Ta30BOM Xpomarorpaduu uiu
JIpYTMMHU METOJAMHM, HO KOJMYECTBO TAaKUX COEIMHEHHH orpomHo. Hcxoas w3 3toro,
XUMHYECKA aHAJIM3 MMEET CMBICI NPUMEHATh LEJIEHANPABICHHO [JI1 ONpEeAeIeHUs
COEIMHEHUI-MapKEPOB, KOTOPBIE XapaKTEepHbl AJII KOHKPETHBIX KAaTErOpU HCTOYHHUKOB
BBIOPOCOB (HampuMep, CXKUTaHUE APEBECHHBI).

4.21.6 Xumnueckasi XapaKTEePHCTUKA (PPAKIIUN OPraHUYECKOT0
yriepoaa

KunkoctHass xpomarorpadusi BHICOKOIO pa3pelieHus] B COYETaHUU C MacC-CIIEKTPOMETpHUEit
JOCTUTIIM TaKOTO YPOBHS, YTO CTajla BO3MOXKHA MICHTU(UKAIMS HEH3BECTHBIX COCIMHEHUI
IpU Macce OKOJIO HaHorpamma. IIpu TOYHOM ompeneneHuu Macc MOXKET ObIThb pacCUUTaH
AIIEMEHTHBIM COCTAaB HEM3BECTHOTO BemlecTBa. CoueTaHne JaHHBIX 110 BPEMEHU yIePKIUBAHMUS
B JKUJIKOCTHON XpomaTtorpaduu (B COOTBETCTBHMM ¢ Y®D-CIEKTpOM) M MO H30TOINHOMY
paclpesieieHu0 CHEKTpa MacCc JAeIaeT BO3MOXKHBIM pAacueT BEPOSITHOTO DIIEMEHTHOIO
cocraBa. VIMeIOTCS 3J1E€KTpOHHBbIE OMONIMOTEKM XMMHUYECKMX COEAMHEHHH, MO3BOJISIOIIUX
UICHTU(QHUIMPOBATh HEM3BECTHBIC COCAMHEHUs, NMPHCYTCTBYIONIME B a’pO30JILHOW Ipooe.
OCHOBBIBasICb Ha PacTBOPUMOCTH, a3PO30JbHOE BEIIECTBO MOXKET ObITh OXapaKTEepPHU30BAaHO
HanmuneM ¢pakuuii pactBopumoro (WSOC) u nepactBopumoro (WINSOC) opranmueckoro
yraepona. Ilo nanueiM Zappoli u coaBTopoB (Zappoli et al. 1999) dppaxust WINSOC moxet
OBITH Jayee pasjielieHa Ha HKCTPAarupyeMble PAacTBOPUTEISIMH TOJSPHBIE OpPTaHUYECKHE
coequnenuss (SEPOC), nenonspubie coeaunenuss (SENOC) u Ha He 3KCTparupyemsle
oprannueckue coeauHenust (NEC).

Jns uenedt aHanmu3a CHEAOBBIX KOJUYECTB IOJE3HONM MOXET OBITh JepHBATHU3AIMS C
ANKUIXJIOppOpMHUATAMHU. AnkunxiaophopMuaTh UMEIOT  YHHKAIIbHBIC CBOMCTBA,
MO3BOJISIIOIINE OJHOBPEMEHHO TIONYYHTh MPOU3BOAHBIC TMPAKTHUYECKH BCETO Kiacca
MOJISIPHBIX COETMHEHUH — (DEHOJIOB, OPTAaHMYECKUX KHUCIOT, TUAPOKCUIBHBIX KUCIOT, aMUHOB
u t1.7. llonmydyenue npepuBaToB c ankuwixioppopmuaraMu OyIET HCHOJIb30BAaThCA IS
JOTIOTHUTEIbHOU 00paboTKM POO B OMUCAHHBIX HIKE MOIX0aX.

Jlns TONApHBIX OPraHWYECKUX COCTUHEHHH MOTYT HCIIOJB30BATHCS CIEIYIOUIHNE METOJBI
npenaprupoBaHus MPOOHI:

e PacnpeneneHue OpraHMYecKOro BEIIECTBa YACTHUIl IO pa3MepaM MOJEKyd Oyxaer
MOJTyYEeHO KUJIKOCTHOW Xpomarorpadueld B COUYETAaHHMM C MacC-CIEKTPOMETpHen
(LC/MS). [lanHoe uccienoBaHne MOXET ObITh MOAJIEPKaHO XpoMaTorpagueil BBICOKOro
pa3pelieHns Ha MPOIMUTAHHBIX T'elIsX.

e Meton LC/MS (TOF) ansa naeHTH(UKAIME TOJSIPHBIX ¥ OY€Hb MOJISIPHBIX OPTaHUYECKUX
COCJIMHEHUI B YacTUIAX C BBICOKMM CoOJiepXKaHueM yriepoaa. JlaHHblii meron Oyaer
BaYXHBIM CPEJICTBOM JIJIS TOJTYUYECHHS XapaKTEePUCTUK UCTOUYHUKOB.

e (CpaBHEHUE CONEP)KAHUSA HKCTPAKTOB, MOJYYEHHBIX Pa3HBIMU METOJAMU AKCTPAKIUH IS
ONTUMH3AIMH BbIX0Ja K 3(P(PEKTUBHOCTH.

e (CpaBHEeHHE Pa3pabOTaHHOTO MeToaa ¢ (MM 0e3) OOBIYHOW JepUBaTH3AIMEH M aHAIHM3a
MerogoM GC-MS (¢ macc-creKTpoMeTpueld BBICOKOTO pa3pernieHus) il 00eCreUeHUS
Ka4yecTBa.
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e Pazpabotka oOmiell mpoueaypsl AeprUBaTU3aLUN, OCHOBAHHOW Ha anmkwipopMmuaTax, is
MOJISIPHBIX M OYEHb IOJSPHBIX OPraHUMYECKUX COCIUHEHUN B DKCTPAKTaX a’pO30JbHOTO
BELLECTBA.

Jns  ompeneneHuss XapaKTEPUCTHUK COCAMHEHMN BOJO-PACTBOPUMOTO OPraHUYECKOIo
yriaepojaa U BOAO-HEPACTBOPUMOTO MOTYT OBITh UCIIOJIb30BaHbI CIIEIYIOLINE TOAXO/IbI:

1.) AkkypatHoe mpoMbIBaHUE (UIBTpPa BOJOH JaeT BOAO-PACTBOPUMYIO M  BOJO-
HEPacTBOPUMYIO (ppaKLnu.

2.) Bono-nepactBopumas ¢pakiusi octaeTcsi Ha QUIbTPE, BHICYIIUBACTCS U JIEIUTCS Ha JBE
yactd. OpHa yacTh aHaJIM3UpPyeTCs Ha Meunoio3y. Jlpyras d4acTe SKCTparupyercs
THIPOKCUIOM HATpHUs B J[Ba 3Tala C MOBBIIICHHEM KOHIEHTPAIMU Il TOJTYYCHHUS
T'YMHUHOBBIX KUCJIOT U TYMUHOBBIX (DpakIfii B COOTBETCTBUHU C MPOLEypO, OIMCAaHHOH B
Havers et al. (1998). KonudecTBeHHOE ompesielieHue TYMHHOBBIX KUCJIOT U T'yMHHOBBIX
¢bpakuuit OyJIeT BBIMOJHATHCS C UCHOJIb30BAHMEM aHAIN3a Ha OCHOBE MHUKPOCIKUTAHUS,
omrcaHHoTro B padore (Puxbaum et al., 2000).

3.) Bomo-pactBopumast ¢paxuust OyzaeT pasznensTbes Ha TpU (ppakiuu JIBYXCTYNEHYATOU
OKCTpAKIMe Ha TBepHoW (asze: cimabo TMONSApHBIE COCTUHEHUS (KHUPHBIE KHCIIOTHI,
JKUPHBIE aJbJAETH]Ibl, JKUPHBIE CIHUPTHI, A(QUPBI), CHWIBHO TNOJSIPHBIE COEIUHEHUS
(TmKapOOKCHIIBHBIE KHCIOTBI M APYyrue MYJIbTH(QYHKIHUOHAIBHBIE COCAMHEHUS) |
MaKpOMOJIEKYJISIPHbIE BOAO-pacTBOpUMBIE coenuHeHus (¢ynabBo-kucioThl). Crnabo u
CHJIBHO TIOJISIPHBIE COEIWHEHHsI MOTYT OBITh OIpEIeNIeHbl C HCIOJIB30BAaHUEM METOAA,
ornucanHoro B pabore (Limbeck and Puxbaum, 1999). MakpomonekynspHas (pakuus
OTIpEEIAETCS METOJJOM MUKPOCKUTAHUSI (CM. BBILIE).

4.21.7 AHanu3 MUHEPAJbHOU NbLIN

MunepanbHas MbUTb 3a4aCTyI0 MOXKET /J1aBaTh 3HAYUTEIbHBIN BKIAJ B OOIIYIO0 MacCy YacTHII,
CJICIOBATENIbHO, €€ OMNPEACIICHUE BaKHO JJIS OIEHKH OOIIEro COJEp)KaHHUs a’pO30JbHOTO
BellecTBa. TpaMIIMOHHO MOHUTOPUHT 3arps3HEHUs BO3AyXa ObT OpPHUEHTUPOBAH Ha
AHTPONIOT€HHBIE UICTOYHUKH, IOATOMY MUHEpPAJIbHAS COCTABIIAIONIAsA HE U3MEPSIIACh U3-3a €€
MPUPOTHOTO MPOUCXOKIACHHUSI, XOTS B OMPECIICHHOM CTETNIEHN €€ MOCTYIUIEHHE B aTMochepy
MOXXET OBITh KOCBEHHO CBSI3aHO C  JICATEIBHOCTBIO  4YeJloOBeKa (Hampumep, C
3eMJIENIONB30BaHuEM). MUHepanbHass TbUIb OTPa)XKaeT COCTaB 3E€MHOM KOpPbI U COCTOUT
[JIaBHBIM 00pa3oM M3 CHUJIMKATOB, OKCHJIOB KPEMHUS, allOMUHUS U xene3a. OTHOCUTEIbHAs
BA)KHOCTh MUHEPAJILHOM MBLIM B COCTaBE a’3pO30JIbHOTO BEIIECTBA OMPENEISAETCS PAOHOM,
CE30HOM M pa3MepaMu 4acTull. MuHepajibHasi MbUIb MPEACTAaBICHA B OCHOBHOM KPYIHBIMHU
yactuamMu. Ha 7n0okanbHOM ypOBHE BO3MOKHBI 3HAUUTENbHBbIE BapUallud KOHLEHTpalui
MUHEpAJIbHOW TMBHUIM B 3aBHCUMOCTH OT HcTouHMKa. Hampumep, meuis Caxapbl naer
CYLIECTBEHHBIN BKJIaJ B KOHLIEHTpauuo PM o B roxxHOM EBpore.

MuHepanpHas nbUlb €1a00 pacTBOpUMa B BOJE, YTO 3aTpylIHsET ee aHanu3 meronamu ICP-
MS, ICP-AES, AAS u 1.n1. Hanpumep, U1 pacTBOPEeHUsI OKCHIAa KPEMHUSI TPEOYIOTCS TaKue
CWJIBHBIE pPACTBOPUTENM KakK IIIaBUKOBas Kuciaora. (OJHAKoO, TakoOll pPacTBOPUTEIb
HETMPUMEHUM JUIs OOJIBIIMHCTBA NMPHOOPOB M TpeOyeT CHEeNHaIbHBIX MPEI0CTOPOKHOCTEH.
Kak cnexcteue, npu aHalInW3e MUHEPAIbHOW IBUIM Yallle BCEro UCHOIb3yHT Meroasl XRF,
INAA u PIXE (cm. Ta6i. 4.21.1). 3T MeToABl UMEIOT TO BaKHOE MPEUMYIIECTBO, UTO Mpoda
MOJKET aHaJU3UPOBAThCA MPSMO Ha (uiabTpe. DTO MO3BOJSAET M30EKaTh MOIPEIIHOCTEH,
BHOCHMBIX IIPU PAcTBOpeHHH. JlonosHuTenpsHoe npeumyiectBo metooB PIXE, INAA nnmn
XRF cocTouT B MyJbTUAIEMEHTHOCTH aHAJIN3a M BO3MOXKHOCTU MOJy4YeHUs WH(OpMALUU O
COJIEpP’)KaHUU B a3PO30JIbHOM BEILIECTBE TSAKEIbIX METAIIJIOB.
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Ta6a. 4.21.1. AHaauTHYECKUE METOAbI, MCIIOJIb3yeMble MPU aHAJIHN3e
MHUHEPAJIbHOH NbLJIH

AHanuTuyeckn meton

HepocTtatku

DocTtounHcTBa

MpoTOH-UHAYUMPOBaHHas
peHTreHockonus (PIXE)

Beicokas TpeboBaTenbHOCTb K
CNOXXHOW annaparype

YyBCTBUTEMbHBIN, MHOrO31IEMEHTHbIN

HenTpoHHO-aKTMBaLNOHHbIN
aHanus (INAA)

Beicokas TpeboBaTenbHOCTb K
CMNOXHOW annapaType, KpeMHUn He
aHanuaunpyeTcsl, TPYA0EMKUI

YyBCTBUTEMbHBIN, MHOrO3M1EMEHTHbIN

Huskasa  4yBCTBMTENMbHOCTL  AnA
PeHTtreHoBckas HEeKoTOpbIX 31EMEHTOB, .
MHoroanemeHTHbIN
dnioopecueHums (XRF) camMoriornotieHue mMaTepuanom
dunbTpa
PeHTreHoBckas andpakums
(XRD) Hu3kas 4yBCTBUTENBHOCTD CocrasB BeLlecTB

prD,HOCTb KOnMn4ecTBeHHOro

MwuKpoCKOMHbIN aHanua
onpeeneHns BeLLEeCTB

XapaktepucTtuka 4actuy,

[Iporon-unayuupoBannas penrreHockonusi (PIXE) m HeWTpOHHO-aKTHMBALMOHHBIM aHAIIN3
(INAA) npencraBisroT coboi MpeKkpacHble CrIocoObl aHaIn3a MBI, HO OHU TPEOYIOT BechMa
CIIO)KHOTO oOopynoBanusi. Jlns OonbIIMHCTBa J1aboparopuii Gojee JOCTYNEH METOJ
pentreHoBckoit (moopecrieHiun  (XRF), HO oH obOnmagaeT MeHbIEH YyBCTBUTEIBLHOCTHIO.
Teoperuueckrue OCHOBBI JAHHBIX METOJIOB ONKCAHBl B OIPOMHOM 4YHCIE YYEOHHKOB (CM.
0030p B pabore Torok et al, 1996), mosTromMy Teopus W JCTaNM aHaIW3a 37eCh HE
paccMaTpuBarOTCs. XOJl aHAIHM3a 3aBUCUT OT KOHCTPYKIIMUA KOHKPETHOTO MPUOOpPA, MOITOMY
JUIsl  pa3pabOTKM CTaHAAPTHOW OMNEpallMOHHOM MPOLEAYyphbl CJEIyeT ONupaTtbcs Ha
WHCTPYKIIUIO MO IKCIUTyaTallluy U peKOMEHIAINH TPOU3BOIUTENS TPHOOpa.

OnHoli M3 OCHOBHBIX MPOOJIEM aHaIM3a COAEP)KAHUS MUHEPAIbHOW MBUIM SIBIISCTCS HU3Kas
qyBCTBUTEIBHOCTh OOJBIIMHCTBA METOAOB K KpeMHMIO. J[JI1 3TOro 3jeMeHTa €IUHCTBEHHO
noaxoaauM meronom Oyner PIXE. Opnako, mMeercss BO3MOXHOCTh AaHAJIM3HPOBATH
COJICpKAHKUE AJIOMUHUS WIIM JKejle3a JJI OLEHKU COZAEp)KaHus B MpoOe BEIIECTBA 3eMHOM
KOpBI 110 U3BECTHBIM JJIl 36MHON KOPBI COOTHOIIEHUSAM MeEXAy 3aemeHTamu(Mason, 1966).
Opnaxo, cieyeT IOMHUTB, YTO XMMUYECKHHM COCTAB MMUHEPAJIBHOM IIBIIIN HE ABIIETCS CTPOTO
MIOCTOSIHHBIM, TIOCKOJBKY OH IIOJBEPXKEH BIUSHUIO HMCTOYHHMKOB, XapaKTEPHU3YHOIIUXCS
oboramieHreM OTJeIbHBIX AIeMEHTOB 3eMHOM Kophl (Rahn, 1976; 1999).

AHanmu3 MeToZIoM peHTreHOBCKOH (umroopectieHInu (XRF) MoxkeT ucrmoap30BaThes s BCEX
AJIEMEHTOB (32 HMCKJIIOUEHHEM CaMbIX JIETKMX B THepuoauueckoil Ttabnuue). Ero mpenen
JIETEKTUPOBAHUS BapbUPYET OT JIEMEHTA K AJEeMEHTY B nuanazone 20-200 Hr/eM” U1t 44 u3
49 snementoB (Willeke and Baron, 1993). MoryT ncnoib30BaThCs 1Ba THIIA IPUOOPOB: C
nucniepcueit BostHbl (WD-XRF) u ¢ mucnepcueii sneprun (ED-XRF). Bropoii o6ecrieunBaer
OJTHOBPEMEHHOE OIpE/IeJICHNE MHOTUX 3JIEMEHTOB, TOT/Ia KaK MEPBBIH OOBIYHO MO3BOJISET 32
OJIMH pa3 ONpeAeUTh JuIlllb oauH AmeMeHT. Oqnako, WD -XRF obGnagaer Gonee HU3KUMU
npeenamMu OOHapyKeHUS JUIs 3JIEMEHTOB C MaJlo aTOMHOM Maccoil 1 uMeeT 6oJiee BHICOKOE
CIIeKTpaibHOE paspemieHue 1o cpapHeHuio ¢ ED-XRF, mis koToporo xapakrtepHa mnpobiema
nomex U Hanoxenus nuHui (Claes et al, 1998). MoxeT BOSHUKHYTH IIpoOeMa MOTJIOMECHHS
MEPBUYHOTO U AMUTHUPOBAHHOTO PEHTTCHOBCKOTO HM3JIYyUEHHUs caMoOil MpoOoH, HO e€clii CIION
JOCTaTOYHO TOHOK, IIOTJIOIIEHHWE MaTpHleld MNpoObl MOXHO NPOUTHOPHPOBATH, YTO
CYILIECTBEHHO YTPOINAeT Mpoliecc pacuera KoHueHTpauuid. CaMm maTepuan (puibTpa MOKET
MOTJIOIIATh PEHTI'CHOBCKOE M3JlyueHHe. B aToM cwmbiciie MeMOpaHHbIE (DUIBTPHI HAMHOTO
Jyd4Ile, TOCKOJbKY MaTepuall MHpoObl pacmpeleieH M0 IMOBEPXHOCTH, a HE B 00beMe
Matepuana ¢uibTpa. [IpeamodrurenpHee HCIONB30BATh (DUIBTPHI MaJIOM Macchl s
MUHUMH3AIA  (HOHOBOTO paccesHus. Yacto mpuUMEHSIOTCS Te(IOHOBBIE MeMOpaHHBIE
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¢mbTpbl.  CTEKIIOBOJIOKOHHBIE (MIIBTPHI HUCIONB30BaTh HE CIEAYET U3-32 BBICOKOTO
MOTJIOUIEHMS U IOTOMY, YTO B 3TOM ClIy4ac HEJb3s ONPEAeNATh KpeMHull. [IpuMeHnmsl Takxke
nykieonopueie GunsTpel (Willeke and Baron, 1993; Claes et al., 1998). IIpeanouyrurensHo,
4yTOOBI YacTULBl OBLIM JTOCTATOYHO MaJloro pa3Mepa, a HUX paclpeseieHue MO IUIOIAIH
¢unpTpa OBUIO TOMOTCHHBIM. OJTO eme Oonee kputuuHo st Merona PIXE, tme
aHaIM3HUpyeTcs UMb oueHb Majas Aojs ¢unbTpa. Meton PIXE ornuuaercs ot metona XRF
MCTOYHHUKOM BO30YKICHHUSI PEHTI€HOBCKON (hIFOOpECHeHIINH. B HEM HCIIONB3YIOTCS TPOTOHBI
BBICOKOM 3Hepruu. s Hero NOJDKHBI NMPUMEHSATHCS HYKJICONOpHBIE (UIBTPBI, MOCKOIBKY
¢dTop TeIOHOBBIX PHIBTPOB BRI3BIBACT IOMeXH IpH ucnonb3oBannu PIXE. Bonee neramsHO
METOJ ONHCaH, HarpuMmep, B padore Maenhaut (1987). HeliTpoHHO-aKTUBALlMOHHBIN METOA
INAA 1nonoben wmerony PIXE B wyactu mnpenenoB MAETEKTHPOBaHHS U Takke JaeT
BO3MOXKHOCTh ONpeZeNeHuss MHOrux sineMeHToB B mpobax (Willeke and Baron, 1993).
[lpeumymiecTBOM  MeTOAa  SIBISAETCS  TMOJHOE  OTCYTCTBUE  A(PQHEKTOB  MaTPHIIbI,
CaMOIIOIJIOIEHUS U IOCTOPOHHUX NOMeX. Ero MOKHO MCHOIb30BaTh AJIs aHAIN3a TOJCTBIX U
HEroMOTe€HHBIX 00pa3ioB. OCHOBHOI HEAOCTAaTOK COCTOUT HEOOXOIUMOCTH HCHOIb30BAaHUS
SJIEPHOTO PEAKTOpPa M HAIUYHSL CIIEIMAIBHOIO OIbITA paboT.

WNHorna, B 3aBUCUMOCTH OT YPOBHS KOHIEHTpAaLUH, MOXHO HCIIOJIb30BaTh METOJ
peHtreHoBckoil audpakuuu (XRD). BaxHeilmuM ero J0CTOMHCTBOM SIBIISIETCS TO, OH JaeT
COCTaB MHUHEpAJIOB, YTO HEBO3MOXXHO JJIs IEPEeYHMCICHHBbIX Bbllle MeToaoB. Hambonee
BOXHBIM siBiIeTcsl mpuMmeHeHue Meroga XRD nns ananmuza kpemuusi (Lodge, 1989).
OcHOBHO# TPo06JIEMOit METO/1a SBJISAETCS HU3Kasi YyBCTBUTEIIBHOCTD, U /U1 (DOHOBBIX CTAHIIMN
OH HE TOIUTCS B CWIIy CIIMIIKOM HHM3KUX KOHIEHTpamuid. [|Jis yiydiieHus COOTHOUICHHUS
UKOB MaJiOd HHTEHCUBHOCTH K (POHY MOKHO MHCIOJb30BaTh HAHECEHHWE IMbLIM Ha
amoMuHUeBble QrIbTPhI Wi Kpemauesbie (5 1 0) muractuaku (Queralt et al., 2001).

I[JISI I/IIIGHTI/I(l)I/IKaI_II/II/I PAa3JIMIHBIX MUHCPAJIIOB B COCTABC YaCTHUI] GOHBH_IyIO IIOMOIIIb MOXKCT
OKa3aTb MHUKPOCKOIIMA, XO0Ta Ha IPAKTHUKE €€ TPYAHO IMNPUMCHATH JIA KOJIWMYCCTBCHHBIX
OILICHOK.
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5 Oobecneuenne Ka4eCcTBA JaHHBIX

OO0mue yka3aHusl B 4acTH JCHCTBHIA MO OOECIEUEHHI0 KAa4eCTBA JAHHBIX, MOJYYaeMBIX B
pamkax EMEII, 6sutn nipeactasiensl B [mane mo O6ecnieuenuto KavectBa Janasix EMEIT
(EMEP/CCC-Report 1/88). B mocnennue rofasl ObUIA TOCTUTHYTHI 3HAYUTEIBHBIC YCIIEXH B
MOBBIIICHUH KadyecTBa JaHHBIX, HO 3Ty paboTy cliefyeT NMpoAosLKaTh W Aanbiie. CeMHHAp
EMEII/BMO mno tounoctu wu3mepenuit (EMEP/CCC Report 2/94) paspabortan cepuro
pPEKOMEHalMi MO TOBBIIICHUIO KAayecTBa JaHHBIX. DTH PEKOMEHJAIUU ObUIM MPUHSTHI
PyxoBomsiiium opranom EMEII B 1994 rogy u co3nanu ocHOBY [Utst pa3pabOTKH IPOTrPaMMBI
EMEII mo obGecnedeHunio kavecTBa. BakHEMIIMMM 3TamamMu 3TOW MPOTpamMMBbl SIBIISIOTCS
ClIelyIOIINE:

e Haznauenne ympasmstomero EMEIlI mo oOecriedenuio kadectBa mpu XHUMHYECKOM
KOOPJAMHAIIMOHHOM LIEHTPE U HAIIMOHAIBHBIX YIPABISIONUX 110 00ECTIeUeHHIO KayecTBa B
KOKIOW W3 YYacTBYIOIUMX CTpaH. JlaHHBIE JMIOA JOJDKHBI OTBEYaTh 3a CHUCTEMY
rapMOHU3AIMK JICHCTBUH MO 00ecreueHHI0 KayecTBa Ha YPOBHE CTPaH, YTO BKIIIOYAET B
ce0s1 pa3paboOTKy JOKyMEHTALMM CTaHIapTOB U CPAaBHUTEIbHBIX MAaTEPUAJIOB.

o Pa3pa60TI<a CTAHAAPTU3UPOBAHHBIX  OIICPAIITMOHHBIX  MIpOHCAYP, OCHOBAaHHBIX Ha
PEKOMCHAAIUAX TAHHOTO PyKOBOIICTBa.

e [IpoBeneHue B pa3IU4HbIX CTpaHAX 3KCHEPHUMEHTOB IO pPa3MEILEHUI0 NPUOOPOB HA OJHOMN
IUIOINAJIKE C IIeNbI0 MX CpPaBHEHHUS Ul MOJydeHHs MH(OpManmuu O TOYHOCTH M JUIs
KOJIMYECTBEHHOM OLICHKM pa3nuumii B npenenax cetn EMEIL

e [lpomomkeHue yCWIMI, HAMpaBICHHBIX HAa ONPEACICHUE XapaKTEPUCTUK CTAHIIMI
MOHHUTOPHHTA.

Kpome Toro, ObIJIO MPUHATO pELIEHHE O MPOAOJDKEHUHM oOMeHa uaesMu U MHpopMmaiuen c
BMO, nockonbky cetb 'CA BMO BO MHOTUX cCiy4asX HCIOJNb3YEeT T€ K€ CTAaHIUU
MOHUTOPMHIa W T€ K€ TMapaMeTpbl HaOmoaeHud. B nanbHeliieM HEOAHOKPATHO
oOcyxnanuch Bompockl rapmonuzauuu nporpamm EMEIL u 'CA BMO u koopauHauuu
ycuiui Bo u3bexxanue nyonupoBaHus padoT.

Peanmaunﬁ YKa3aHHbIX peKOMeHI[aI_II/Iﬁ — TIOCTEIIEHHBIN mnmpounecc. Ona Hayaachb C
Ha3HA4YCHUS HAOWMOHAJIIbHBIX YIIPABJIAIONIUX I10 00eCICUCHHIO KaueCcTBa JaHHBbIX.

PykoBonsiue NpuHIUNBI BBINOJIHEHHUS padOT MO 0OECIEeUEeHUI0 KayecTBa IMPEICTaBICHbI B
HIDKECIIEAYIOIIUX pas3eiiax.

5.1 Oos3anHocTu HamoHaabHOr0 ynpasJjsirouero mo
o0ecneuennio kauecrsa Janubix EMEII

OcHoBHas 1eNb N0 00ECMEYeHHIO KadyecTBa ITAaHHBIX COCTOUT B TOM, YTOOBI pe3yJbTaThl
M3MEPEHHI COOTBETCTBOBAJIH IEIEBBIM MapaMmeTpaM kadectBa nanHbix EMEII (paznen 5.2).

VYnpaBieHue KauecTBOM M CHCTeMa oOOecleueHHs KadecTBa, KOTOpble Oa3upyloTcs Ha
yka3aHHOM Bblle [l1ane n Ha maHHOM PyKOBOJCTBE, B LIEIOM COOTBETCTBYIOT TPEOOBaHUSIM
MexyHaponHoll opranuzanuu cranaaptusanuu u EBpomneiickoro Coroza (ISO 9004; EN
45001, ISO/IEC Guide 25, WELAC Guidance Document No. WGD 2, EAL-G4). D10
O3Ha4acT, 4YTO JACATCIBbHOCTH IIO o0ecleyeHn0 KauecTBa GYIICT COOTBCTCTBOBATH
OOIIENPUHATHIM HOPMaM M PEKOMEHIALMSIM I10 MTPOBEICHHUIO HA/ICKHBIX M3MepeHuid. Korma



236

CUCTEMa TIOJTHOCTHIO BOM/IET B ICHCTBHE, OHA OOECIICYHT MOTyYeHHEe HHPOPMALIUH 33T1aHHOTO
Ka4yecTBa.

KoHuenmuss cucteMbl BBINOJHEHHs Mep MO 00ecHeueHHIo KayecTBa TpeOyeT, uTOObI
HallMOHAJbHbIE YMpaBJSAIOMIME 00Jananu HEOOXOAMMBIMU IOJTHOMOYHSMU U HMMEIU
MOJJEPKKY BIJIACTHBIX CTPYKTYp Ha HAallMOHAJIbHOM YypoBHE. HalMoHanbHbIE yIpaBIIsIOLUE
OTBEYAIOT 3a BBIIIOJIHEHUE MEP, IPEyCMOTPEHHBIX CUCTEMOM 0OecrieueHus] KadyecTBa JTaHHBIX
EMEIIL, Ha cBOEM HAIMOHATHLHOM YPOBHE M OOECIIEUMBAIOT COOTBETCTBYIOLIUHM Hamg3op. Mx
OTBETCTBEHHOCTb PAaCIIPOCTPAHACTCS Ha CIIEAYIOLIEE:

— Pazpa0GoTka cTaHAapTHBIX OINEPAlMOHHBIX MPOLEAYp AJsS METOJI0B, PEKOMEHIOBAHHBIX
EMEII, eciu 3T METOIBI UCIOJIB3YIOTCA B JAHHOW CTpPaHe, WX IPOLEAYp Ui APYTUX
HCIIOJIB3YyEMBIX METO/IOB;

— PazpaboTka MOKYMEHTOB, MOJATBEPXKIAIOLIUX, YTO JAPYTHUE HCIOIB3YEMBbIE METOIbI, IO
MEHBIIEH MEpe, CTOJIb € TOYHBbl M NMPEUU3HMOHHBI, KAK U METOJbI, PEKOMEHIOBAHHbBIC
EMEII, a tak:xe UMEIT COOTBETCTBYIOILMN HU3KUM MPEAEI JETEKTUPOBAHMUS;

— CotpynanyectBo ¢ KXI[ B wyacTu yyacTuss B OJKCHEpPUMEHTaX IO CpPaBHEHHUIO
HAIlMOHAJILHOTO O00OpYZOBaHUs CO CTAaHAAPTHBIM CPAaBHUTEIBHBIM OOOPYAOBAaHHEM C
LIEJIBIO BBIABIICHUS PA3JIMYNAN, & TAK)KE B OKCIIEPUMEHTAX 110 CPABHEHUIO JIBYX UACHTUYHBIX
HalMOHAJIbHBIX CUCTEM C LENbIO OIPEAEICHUS IPECIU3HOHHOCTH;

— CBoeBpeMEHHOE MPEOCTaBICHUE U3MEPUTENbHBIX JaHHBIX B KXLI;

— IlpenocraBnenne wuHpOpManMKu MO OOECIEUEHUIO KayecTBa JaHHBIX (C YyKa3aHHEeM
LIeJIeBbIX XapakTepucTuk kadectBa) B KX, riae OyayT roTOBUTHCS €KETOIHBIE OTUETHI;

— Brinonnenue B corpynanuectse ¢ KX ayauropckux mpoBepok;

- I[OKYMGHTI/IPOBaHI/Ie JaHHBIX II0 PacCIOJIOKCHHUIO CTaHHI/H\/JI MOHHUTOPUHIa W HX
oxpy;xaromeﬁ TECPPUTOPUH, TI0 BBITTIOJIHCHUIO HSMCpCHHﬁ, 10 UCIIOJIB3YEMbIM CTaHOApTaM
1 CPABHUTCIILHBIM MaTCpUajiaM,

— OOecrieyeHre KOHTPOJS KayecTBa, BKJIIOYAsl MPOBEPKY JAaHHBIX U MOJITBEPXKIECHUE HX
KauecTBa.

HannoHanpHell yHIpaBiasOIIUNA JOJDKEH UMETh IPSAMOM NOCTYI K JIMIAM YIIpaBICHUs Ha
BBICIIEM YPOBHE, OT KOTOPBIX 3aBHUCUT INPHUHATHE DPEIICHUM IO HALMOHAIBHOW CTpaTETUU
U3MEPEHUH W 10 HCMOJIb30BaHUIO (PUHAHCOBBIX pecypcoB. Kpome Toro, HarmoHaJIbHBINA
YIPaBIISIOMUI T0JKEH ObITh B TECHOM KOHTAKTE € YNPABJIAIOLINM 10 Ka4eCTBY JAHHBIX BCEHl
cucreMsl EMEIL

5.2 IleaeBble xapakTepucTuk KayecTBa 1aHHbIX (LIXK/I)
EMEII

5.2.1 HOKX]JI nyst 3akMcJIasiiOmEAX ¥ 3BTPOPUIUPYIOIIUX COeIMHEHUIT

e J[ns equHUYHOro JaOOPATOPHOIO aHalW3a TOYHOCTh OIpPENETCHUs] OKUCIEHHON cephbl U
OKHCJICHHOTO a30Ta J0/hKHA ObITh He Xyxke 10%);

e J[ns eMUHUYHOTO JIA0OPATOPHOTO aHAIHM3a TOYHOCTH OINPEACICHHS IPYTUX KOMIOHCHTOB
JoJKHA OBITh He Xyxke 15%;

e Tounocts onpenenenus pH 0,1 enunun pH;
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e (CymMmapHasi HEONpPEIENEHHOCTh Mpo0ooTOOpa U XuMHUYeckoro aHammza 15-25%
(KOMITOHEHTHI OYIyT OMpeeNieHbl HUXKE);

e [Ipu exxenHEBHOM OIpEEICHUH MOJHOTA JaHHBIX 90 %o;

e TouHOCTH NAOOPATOPHOTO aHANW3a JMJIS CaMbIX HU3KUX KOHIICHTPAIMH OCHOBHBIX
KOMITOHCHTOB B OCaJIKaX, OTOMPAEMbIX HAa PETMOHAIBHBIX CTAHIHUAX (B COOTBETCTBHH C
pexkomennauuamu I'CA BMO (WMO GAW, 1992)):

TouHOCTH
SO,* 0,032 mr S/n (1 Mx-MOITB/T)
NO;5 0,014 mr N/a (1 Mx-MOJITB /71)
NH4* 0,028 mr N/n (2 MK-MOJIB /1)
Cr 0,107 mr Cl/n (3 MK-MOIIB /1)
Ca** 0,012wmr Ca/n (0,3 MK-MOJIB /71)
K* 0,012 mr K/n (0,3 MK-MOJTB /71)
Mr?* 0,007 mr Mr/n (0,3 MK-MOJIb /1)
Na* 0,007 mr Na/n (0,3 MK-MOJTB /71)

IleneBble 3HAa4EeHUS TOYHOCTU AJII MOKPOI'O aHAJIM3a KOMIIOHEHTOB, 3KCTParupoBaHHbBIX U3
a’pO30JIbHBIX (PUIBTPOB, TaKHE K€, Kak U s ocanakoB. s SO, MoaXoAuT yKa3aHHBIN
npenen s cyib(}aToB, €CIM HCIOIB3yeTCs MpoO00TOOpP HA MMIIPETHUPOBAHHBIA (QHIBTP
npu cpeaHeM oobeme Bozayxa. s NO,, onpenensemoro B pactBope kak NO,", IpH cambIX
HU3KHX KOHIIEHTPAIUSAX TOYHOCTH T0JDKHA cocTaBisaTh 0,01 mr N/m.

[leneBoe 3HaueHue ISl MOJHOTHI JAHHBIX JAaHO B COOTBETCTBUM € MNpuHATEIM B KXIJ
omnpeaeeHueM JaHHOTO TepMmuHa. OnHaKo, mocie rapmMoHuszanuu tepmuHosnorun ¢ ['CA
BMO 3HaueHnEe MOXET OBITh U3MEHEHO.

5.2.2 HIKX]JI 1j9 TAKeJbIX MeTAJLJIOB
e Tlonrota 90%;

e TounocTh cpeaHeronoBoit Beauuunbl 30%:;
e TouHoCTh TabopaTOpHOTO aHaIM3a (C= KOHIIEHTpAIs):

Pb: 15% ecau ¢ > 1 mkr Pb/n
25% ecmu ¢ < 1 Mkr Pb/n
Cd: 15% ecnu ¢ > 0,5 mxr Cd/n
25% ecmu ¢ < 0,5 mxr Cd/n
Cr: 15% ecau ¢ > 1 mkr Cr/n
25% ecmu ¢ <1 Mmkr Cr/n
Ni: 15% ecau ¢ > 1 mkr Ni/n

25% ecimu ¢ < 1 Mkr Ni/x

Cu: 15% ecnu ¢ > 2 mkr Cu/n
25% ecau ¢ < 2 mkr Cu/n

/n: 15% ecau ¢ > 10 Mkr Zn/n
25% ecau ¢ < 10 MKr Zn/n
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As: 15% ecam ¢ > 1 MKr As/i
25% ecimu ¢ < 1 MKr As/i
Hg: 15% ecnu c > 0,01 mxr Hg/n

25% ecmu ¢ < 0,01 mxr Hg/n

5.3 I1;1an mo o0ecnmeYeHNI0 KAYeCTBA TaHHBIX

[Inan mo obecnedyeHHIO KadecTBa JMAaHHBIX ObLT BHepBbie oOcyxkaeH cemuHapom EMEII B
1986 rony (Freiburg, Germany), a 3areM ObUI pacIpOCTpaHEH B BUJAE OTIACIBHOTO OTYETa
KXI] (EMEP/CCC-Report 1/88). Ilempto oOecrieueHuss KadyecTBa JaHHBIX SIBISICTCS
rapaHTUPOBAaHHE TOTO, YTO TOYHOCTb HM3MEPEHHBIX BEIUYMH YJIOBJIETBOPSET 3aJaHHBIM
nmapamMeTpaM KadecTBa, M YTO XapaKTEPUCTUKH CTAHIIUKM MOHHTOPHHIA, XapaKTEPUCTUKU
NPUMEHSIEMbIX METOAOB, HMX TOYHOCTHBIC IapaMeTpbl IOKYMEHTalbHO omnucaHbl. [lnan
npeayCMaTPUBACT BHIMIOJIHEHUE CIICTYFOIIUX YIEMEHTOB!

e Bce craHuMM MOHMTOPHMHIa JOJDKHBI COOTBETCTBOBAaTh KPUTEPHUSIM pa3MeElIEHUs,
ompezieieHHBIM B T1aBe 2. JlioOble OTKIOHEHHS OT JTHUX KPUTEPUEB JOJIKHBI
JOKYMEHTHUPOBATHCS, @ 3PPEKTHI UX BIUSHUS BBISIBIATHCS.

e Omnucanusi 000pyI0BaHUS, X0O/a BBHIITOJHEHUS CTAHIAPTHBIX OMEPALMOHHBIX MPOIEAYp IS
oTbopa mpod, ux 00pabOTKU W aHANIKM3a, OOPAaOOTKH U MPEACTABJICHUS JTAHHBIX JTOJKHBI
OBITh TOJl PYKOW y MepcoHana CTaHLIMU U Ja0OpaTopuH, a TaKKe Yy HAIMOHAIBHOTO
yopaBisitomero. Takue JTOKYMEHTaTbHO O(OpPMIIEHHBIC TIPOICIYyPhl JOKHBI OBITH
OMHCaHbl B JeTansXx. Bce BOBIEYEHHBIE B pabOTy CHEHMUAIUCTHI JOJDKHBI OBITh
COOTBETCTBYIOIIUM 00pa3oM OO0y4YEHBbI M MPOUHCTPYKTUPOBaHBL. OO0sS3aHHOCTH U 00IACTH
OTBETCTBEHHOCTH JIOJKHBI OBITH ONPEAENEHBI IS KaKI0TO.

e B Tekymyio paboty mo oTOOpy M aHaIM3y MpoO MOJKHBI OBITH BKIIOYEHBI ITOJIEBBIC
OJ1aHKOBbIE IIPOOBI U KOHTPOJIbHBIE MPOOBI 7Sl ONPEAETICHUsI TOYHOCTH, TPELIU3UOHHOCTH
U TIpeJiesia JETEKTUPOBAHUS B COOTBETCTBUM C PEKOMEHIALIMsAMU JaHHOTO PykoBoCTBa.

e JIOMKHBI BBIIOJIHATHCSA AKCIEPUMEHTHI MO PasMEIIEHHIO MICHTUYHOTO MPoOOOTOOPHOTrO
000OpyZOBaHHS Ha OJHOW IUIOUIAJIKE C LENbI0 OLEHKH OOLEelH Npenu3noOHHOCTH
u3Mepenuil. Takas ke mpoueaypa [JODKHA BBINOJNHATBCS JUISL Pa3IM4YHBIX THUIIOB
IpoOOOTOOPHON anmapatypbl ¢ LENbI0 BBISIBICHHS JOMOJHUTEIBHON HEONpeaeaeHHOCTH,
BHOCHMOW pa3zHoOoOpa3ueM NpUMEHsIeMbIX MeToJoB mpobooTOopa. HecranmaptHoe
npo6ooTOOpHOE 00OpYJOBaHWE W METOJABI HM3MEPEHHs JOJDKHBI CPaBHHMBATHCS CO
CTaHJAPTHBIMH CPaBHUTEIbHBIMM YCTPOWCTBAMM W METOAAMHU JJS  ONpEIeSCHUs
M3MEHYUBOCTH B IIpe/ieax BCel CETH CTaHIUM.

e [lpouenypsl HOJKHBI OBITH pa3paboTaHbl TAKUM 00pPa30M, YTOOBI HMCKIIIOYUTH MPOOEIHI B
psmax JaHHBIX WU3MEPEHUH u3-3a MOJOMKH NpHOOpoB. Takwme mporemypbl BKIIOYAIOT B
ce0s1 meproAndecKoe oO0CITy)KUBaHUE M MPOPHIAKTHIECKUN PEMOHT, IOCTABKY 3alacHBIX
qyacTel, 3aMeHy 000pyI0BaHUSI.

e E’xeroIHoO JOMKEH BBIMYCKAThCS OTYET O paboTax Mo 0OECIeYeHHI0 KaueCcTBa JaHHBIX Ha
HallMOHAJIFHOM YPOBHE, B KOTOPOM JIOJDKHBI OBITh OTPa)KEHBI BCE YKA3aHHBIC BHIIIIC
MOMEHTEL.
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e Uepes perysipHble UHTEPBaJIbl BPEMEHU JIOJLKHBI IIPOBOJUTHCA AYJUTOPCKHUE IPOBEPKU
npuOopoB U 1npoOooTOOpHOrOo 000pyAoBaHUsA. JIOKHO MpPOBEPATHCS COOTBETCTBUE
MHCTPYMEHTOB, IMPOOOOTOOPHOTO 00OpYJIOBaHHS, METOJOB XHMHYECKOTO aHaH3a
PEKOMEHAAIHUAM OAaHHOI'O PyKOBOI[CTBa U MUCBbMCHHBIM HWHCTPYKHOUAM IIO0 BBIITOJIHCHHUIO
paboT Ha CTAaHIHUAX U B Ta0OPATOPHH.

5.4 CraHuuu MOHMTOPHMHIA

Kpurepuu BbIOOpa MecTa Isl OpraHu3alMi CTaHIMK JaHbl B riase 2. [IpenoctopoxHOCTH,
Kacaroliecss OTACIbHBIX H3MEPSCMbIX KOMIIOHEHTOB, OMKMCaHbl TAaKKe B TJaBe 3 MpU
OMHMCAaHUU METOJIOB MpobooTOOopa.

5.4.1 MWudopmanus 0 CTAHIIMA MOHUTOPUHTA

Nudopmanus o Teppuropun, OKpyxatomed cranuun MoHutopunra EMEII, Osina
npencrasiena B oryere EMEP/CCC-Report 1/81. C Tex mop OBIIO OTKPHITO MHOKECTBO
HOBBIX CTaHIIUMN.

B KXII Obumm HampaBiieHBl JceTalbHBbIC (POPMBI, OINUCHIBAIOIIMNE CaMH CTaHIUU U
OKPYXKAIONIYI0 TEPPUTOPHUIO, BKIIIOYAs PACCTOSHHUS 0 HMCTOYHUKOB BBIOpocoB. Hambormee
BakHas wuHpopmamus Xpanutrcs B Oasze naHHbix EMEIL. ®opmbl nias gaHHOTO THIIA
uHpopmanuu OyayT B JAajbHEUIIEM NEPECMOTPEHBI B CBETE ACATEIBHOCTU 1O 00ECIICUECHUIO
kauectBa. OHM OynyT mpollle W HE CTOJIb TPYAOeMKU i 3anonHeHus. Wudopmauus o
cranuusax EMEII moxer ObITh HaiiieHa Ha nHTepHeT-cTpanune KX
http://www.nilu.no/projects/ccc/network.html.

5.5 /eiicTBUS HA CTAHIIUM MOHUTOPHUHIA U B J1ad0opaTopuu

5.5.1 OOwmmue pykoBoasiliMe YKA3aHUA ISl AeITEJIbHOCTH CTAHIUM
MOHUTOPHMHIA M JIadopaTopuu

Ilepen nampaBiennem ykazanui KXI| Ha HalMOHaJIbHBIE CTAHIIMM MOHUTOPUHIA WA B
AHAJTUTHYECKYIO J1a00paTOpUI0 JAHHOM CTpaHbl JTOKYMEHTHI JOJKHBI OBITh MEpeBeeHbl Ha
HAIMOHAJbHBIA sI3bIK. IlepcoHan cTaHuMii MOHUTOpUHIA U J1a0OpaTOpuUil JTOJKEH HMETh
KOMMM BCEX HMHCTPYKLUMH W PYKOBOIAIIMX YyKa3aHMH Ha pabGouem Mmecte. Kaxmoe suio
JIOJKHO OBITh 3HAKOMO C 3TUMHU JOKyMeHTamH. [IOKyMEHThl 1O Mepe HeoOXOIuMOCTU
JOJDKHBI  OOHOBiATHCS. llepen HasHaueHWeM Ha pabOTy CHELMATUCTBI JIOJKHBI OBITH
TIIATENBHO IPOUMHCTPYKTUPOBAHBI W 4YEPE3 PETYJSPHBIC WHTEPBAJIbl BPEMEHUM C HUMU
JOJDKHBI IIPOBOJUTBCS CTAXKUPOBOYHBIE MEPOINPUATHS, HANPUMEp, IPUYPOYECHHBIE K
BBIIIOJIHEHHIO ay/INTA HAa HAllMOHAJIbHOM YPOBHE.

HarmmonansHoe (pMHAHCHPOBAHHE JOJDKHO OBITH JTOCTATOYHBIM JUISI OOCCIICUCHHUS CTaHIUN
MOHHTOpPUHTa M J1a0OpaTOpPUU HEOOXOAUMBIM OOOPYJOBaHHEM, 3alaCHBIMU YaCTAMU,
peaKTUBaMU, HAJACKHBIMH CTaHIAPTAMH JIJIS BBIIOJHEHHS paboT B coorBercTBUU [lmaHom
oOecrevyeHns KauecTBa JaHHbIX U pekoMeHanusmu EMEIL.
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JlomkHBI  OBITH yCTAHOBIICHBI TpaBWJIA OSKCIUTyaTallMd, OOCTY)XKHUBAaHHS W KaJTUOPOBKH
MHCTPYMEHTOB 4e€pe3 peryJisipHble MHTEpBajbl BpPEMEHH. OTH MpaBWia JOJDKHBI OBITh
JIOCTYIIHBI IEPCOHAITY CTAHLUN U JIAOOPATOPUH U JJOJKHBI HEYKJIIOHHO MCIIOJHSTHCS.

JomxHa ObITh 0OeciedeHa BbICOKas MOJHOTA JAaHHBIX 3a CUET HENPEPHIBHOCTU HAOIIOACHUM,
YTO OMpeeNseTcs HATHMYMeM Ha CTaHIMSIX U B T1abOpaTopuu BceX HEOOXOTUMBIX 3alacHBIX
YacTew.

Bce marm nmo kanuOpoBkaM M OOCITY>KMBaHUIO OOOpYIOBAaHHUS JOJIKHBI (PUKCUPOBATHCS B
[OJIEBOM pabodeM >KypHajle M J1a0OpaTOpHBIX >KypHajax. PsjmoMm ¢ kaxapM mpubopom
JIOJDKEH HaXOJUTHCS COOTBETCTBYIOIINI pabounii sKypHaJI.

HacrositensHO pekoMeHyeTcsi, 4ToObl 1abopaTopusi Obljla aKKpEeIUTOBAaHA B COOTBETCTBUH
co crangaptoM EBpomneiickoro Coro3a EN 45001 unu npyruMu nogoOHbIMH CTaHIapTaMH.

O nm00BIX U3MEHEHHSIX B TEXHUUYECKON OCHAIlEHHOCTH HeoOxoaumo uHpopmuposats KXII.

5.5.1.1 Ayaursl

E>xeronHoe BBINOJIHEHME ayJUTOPCKUX IIPOBEPOK JODKHO IPOBOJUTHCS IEPCOHAIOM
TOJIOBHOH OpraHW3allid, OTBETCTBEHHOW 3a pabory cranmmii. I[IpoBepka mormkHa
HNOJATBEPAUTh, YTO BCE IOJIEBBIE ONEpAllMU BBINOJIHAIOTCA JOJDKHBIM oOpa3oM. Cucrema
PETYJISIPHBIX ayJIUTOB JIOJKHA BBIMNOJIHATHCA YIPABISAIOIUM IO OOECIEYEHHMIO KadyecTBa
EMEII B coTpyIHUYECTBE C HALMOHAIBHBIM YIIPABIISIOLIMM.

Jomxen ObITh pa3pabOoTaH [ETANbHBIN OMPOCHBIM JUCT ISl 3alOJHEHUS BO BpeMs
MHCHEKIUN. B yacTth, Kacarlencs XUMUA OCaJKOB, MOKHO HCIOJIb30BATh OMPOCHBIN JIUCT
I'CA BMO (WMO, 1994). ®opma Takoro OINPOCHOTO JHCTa JOJDKHA OBITH OILIGHEHA C
HAYYHOW TOYKH 3pEHUs, YTOOBI TapaHTUPOBATH MPABUILHOE BBHITIOJHEHUE BCEX OIMEpalfii Ha
CTaHIIUU. AYAUTOP JOJKEH UMETh ¢ COOOM KOIHIO 3aIOTHEHHOW ()OPMBI OTIPOCHOTO JIUCTA OT
MPEIIIeCTBYIONEH WHCIEKIUU CcTaHuu. [lpu HEoOXOAMMOCTH KOPPEKTHUBHI B paboTy
CTaHIIMH JOJIKHBI OBbITH BHECEHBI HEMEIJICHHO.

Bo Bpems ayauTa 107KHO OBITH BBITIOTHEHO CIIEAYIOIICE:

e [IpoBepka KayecTBa CHCTEMBI B LIEJIOM;

e HHcnekius pacioyiokeHus: mpooooTOOPHOTO 000PYIOBAHUS M OKPYKAIOIIEH TEPPUTOPHH,
a TakKe QUKcalus BCeX U3MEHEHHUI CO BPEMEHH IPEIIICCTBYOIICH HHCIICKITUH;

e JIpoBepka BBINIOJIHEHHUS MEPCOHAIIOM PYTHHHBIX OINEpalfii ¥ UCHpaBICHUE OMMOOK IpU
HENPaBWJILHOM 00palieHUH ¢ 000pyA0BaHUEM;

e [IpoBepka u kanmuOpoBKa 000PYI0BAHUS U IPUOOPOB;

e [IpoBepka Be/ICHUS TOJICBBIX )KYPHAJIOB;

¢ OrneHka He0OXOAMMOCTH MPOBEACHHSI MEPOTIPUSTHIL 110 YCOBEPILIEHCTBOBAHUIO CTAHIIUU.

Jomxen ObITh pa3paboTaH IUIaH ayJWTOB U COOTBETCTBYIOIIEE PYKOBOJACTBO IO UX
IIPOBEJICHUIO.
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5.5.2 Onepauuu Ha CTAHUMYA MOHUTOPHUHTA
5.5.2.1 OdbopynoBanue

BaxHoll cocTaBHOI yacThio 0OecredeHus] BBICOKOIO KayecTBa JAAHHBIX SIBJISETCS TpaMOTHas
3aKynka nmpuoopoB u obopynoBanus. [Iporecc 3aKynKu JODKEH COCTOSTh M3 Psa IIaros.
CreneHpb CIOXKHOCTH OOOPYJIOBAaHUS U KOJMYECTBO OTHENBHBIX YacTed 3aBHCUT OOBIYHO OT
TOT0, HACKOJIbKO OHM Ba)KHBI JJI MPOBEACHUS pabOT Ha CTaHUMSIX MoHuUTOpuHra. IIpouecc
3aKyIKU ObUI OTZIENBHO PacCMOTPEH ATEHTCTBOM IO oxpaHe okpy:xaromieit cpenst CHIA (US
EPA, 1976), npouenypsl 3aKkynok Obuin paspabotanbl ans KaHajackoil ceTh MOHUTOpHHra
Bo3ayxa u ocaakos (Vet and Onlock, 1983).

Kaxnapiii ygactHuk mnporpammbl EMEIT nmomxken wuMmeTh 3apaHee pa3pabOTaHHBIA TIaH
MPOPUIAKTUIECKOTO PEMOHTA [JIsi BCEH MCIOJb3yeMOW Ha CeTH ammaparypel. B mmane
JOJDKHA OBITH IEepeuuciieHa BCS amnmaparypa, HOpoLeqypbl OOCITyXKMBAaHUS —KaxJ0ro
MHCTPYMEHTAa M MEPCHEKTUBHBIM IJIaH Takoro oOciyxuBaHus. Kpome Toro, miaH A0JKeH
BKJIIOYATh T€pEUYEHb 3aMEHSEMBIX 4YacTel, KOTOpblE MOTYT MOHAaI0OUThCS B OyIyIieM, W
CIHCOK MMEIOIINXCS YacTel, KOTOPbIE JOJKHBI XPAHUTHCS HAa CTAHIMH JUIsl 0OECIICYCHUsS B
cilydae HEOOXOJIUMOCTH MX OBICTPON 3aMeHbl. DTO Ba)KHO AJISi MCKIIIOYEHMs IPOIYCKOB B
HaOJIIO/ICHUSIX.

[TpodwmnakTudeckuii pEMOHT AOJDKEH MPOBOIUTHCS TEXHHYECKHM NIEPCOHAIOM OpTraHU3allnH,
oTBevaromeil 3a padoTy CTaHUUM, WM TPEACTABUTEIAMH  (UPMBI-U3TOTOBUTEIS
uHCTpyMeHTa. [IpoBeneHne MpoQuiIaKTHIECKOT0 PEMOHTA JIOJKHO OBITh 3apETUCTPUPOBAHO
B COOTBETCTBYIOLIEM XypHaie. IIpoBepka Haauuusi MpoTeUeK B TPyOKax M COEJUHEHUSX
JIOJDKHA OBITh YacThIO €KEIHEBHOW paboThl 1Mo cMeHe mpoO. CUTHAIOM HAIWYHS MPOTEYEK
MOXET ObITb NaJeHue JaBleHUs B MNpoO00TOOpHOM obopyaoBaHuu. llpum Hamuuuu
MIOJTIO3PCHHIA O 3aTPSA3HEHHOCTH TPYOOIPOBOIOB, OHU JIOJDKHBI OBITH 3aMCHEHBI.

Ha kaxx/1o¥t cTaHIIMK JOJKEH OBITH MJIaH KATMOPOBOK M OMUCAHUE KATMOPOBOYHBIX MPOUEAYP
JUIs KaXJoro mpubopa Ha craHuMu. s ra3000pa3HbIX M a3pO30JIbHBIX KOMIIOHEHTOB C
TOYKM 3peHHsl oOmiell TOYHOCTM H3MepeHus Haubojee BakHa Oe3ommbOovHas paborta
pPErucTpaTopoB MpOKadKd Bo3ayxa. Mcxoas w3 3TOro, oHM TPeOYIOT 4acToil KalnuOpOBKH.
ToynocTs onpezneneHus oObeMa IMPOKAYAHHOTO BO3AyXa JOJKHA ObITh Jyuiie 5%.
Pe3ynbraThl Takux KaauOpOBOK IOJKHBI (PUKCHpOBaThCs B pabouyeM >KypHaie mpubopa.
OOBIYHO HEOOXOIUMYIO YacTOTy KalMOPOBKM yCTaHABJIMBAaeT NMpom3BoauTenb. Kak oOmiee
IPaBUJIO MOXKET OBITh MPHUHATO, YTO KATMOPOBKY JKEJIATENbHO MPOBOIUTH ABAXKIbl B I'OJl, HO
HE MPH KaKuX OOCTOSITEIICTBAX HE peke paza B rof. [lo Mepe HaKOIICHHUS OmbITa PabOTHI
OTBETCTBEHHAsl OPTaHU3ALMsI MOXKET U3MEHATh MPOLEIYPY U YaCTOTY KalIUOPOBOK.

Ha craniuu noymkHa ObITh MUCBMEHHAs MHCTPYKIUS 1O OOCIY)KUBAHHIO U KaTHOpOBKE, a
OIepaToOp JAOJKECH OBITh C HEFO 03HAKOMIICH.

5.5.2.2 CmeHa npo0 Ha CTAHIIMA MOHUTOPHUHIA

JletanbHble ONMCAaHUS CMEHBI TPOO I PEKOMEH/I0BaHHBIX METOOB MIPE/ICTABIICHBI B IJ1aBe 2
nanHoro PykoBoactsa. [loka3zaHus n3MepUTENbHBIX TPHOOPOB U APYTHE BAKHBIC TTOKA3ATEIH
JOJDKHBI OBITH 3aHECEHbl B pabouuil MOJEBOM KypHald M B MOJEBYIO OTYETHYIO (popmy
npobootrbopa. Ita QopmMa BMECTE ¢ SKCIOHMPOBAHHBIMH MPOOAMH W C TOJEBBIMHU
OJTaHKOBBIMH MTPOOAMU JOJKHA OTIIPABIIATHCS B 1aOOPATOPHIO.
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5.5.2.3 XpaHeHue npod u HX NepechbLIKa

Pexomenayercs mepecbuiaTh U3 JIaOOpAaTOPUM HA CTAHIMM M OOpaTHO HEACIbHBIC MOPIIUU
po6. Kaxxmas mopius nomKHa coaepkaTh OJHY OJIaHKOBYIO TIPOOY.

[TpoObI 1OJKHBI 10 OTIIPABKU XPAaHUTHCS B XOJOAWIbHUKE. Pa3 B Heleo oneparop CTaHIMU
JOJDKEH  M3BJI€Yb M3  XOJOJWIbHMKA CEMb OKCIOHMPOBAaHHBIX Mpod U OJHY
HE3KCIIOHMPOBAHHYIO OJaHKOBYIO, YIIAKOBATh MPOOBI B KOPOOKY Il HEPECHUIKH U BIOXKHTH B
KOpOOKY 3aIoJIHeHHYI0 (hopMy MPoOo0TOOpa 3a MCTEKIIYI0 Heaeno. DopMmy Bcerna HyKHO
YIaKOBBIBATh B IUIACTUKOBBIN MEIIOK Ha CiIy4ail HeNpeIBUCHHOM Teun eMKOCTel ¢ mpodamu
0CaJIKOB, TIOCHIJIAEMBIX B TOH ke KopoOke. J[nsi coxpaHeHus mpod Mpu HU3KOM Temreparype
BO BpEMsl IEPECHUIKH B KOPOOKY Cle/lyeT KIACTh IIACTHKOBBI MEIIOK CO JIBIOM .

B naGoparopuu mpoObl TOMKHBI OBITH NMOMELIEHBI B XOJOAMIBHUK WU XPAHUTHCS TaMm [0
MIOJIHOTO 3aBepllieHus aHanu3a. [lepuos XxpaHeHUs IO BOZMOKHOCTH JI0JKEH OBITH KOPOTKHM.
Crnenyer coxXpaHATh aJMKBOTY IMpOObI (Hampumep, B T€YEHHE 3 MECSLEB) A BO3MOKHOTO
MOBTOPHOI'O aHaju3a J0 TeX IMOp, MOKa He OyAeT 3aBeplleHa MpOoBEpKa KadecTBa JIaHHBIX
OTBEYAIOIMMHU 32 3TO JIULAMH.

bronorudeckne MHrpeIMEeHTHl, TAKUE KaK HACEKOMBIE, JINCThS U T.J., @ TaK K€ MyTh B Ipo0ax
0CaJIKOB MOTYT M3MEHUTH Ka4e€CTBO MPOO B TEUCHHE XPAHEHHS U MOBJIUATH HA KOHIIEHTPAIIHN
npobe CBOOOAHBIX MOHOB BOJOPOJA, AMMOHMH-MOHA W Jpyrux cocraBisoonmx. Jlis
¢duKcupoBaHus JIOOBIX BO3MOKHBIX H3MEHEHHWH B TpoOax ocaakoB uMmepeHus pH u
IIPOBOAMMOCTH MOTYT JEJIaThCs NPEABAPUTENBHO HAa CTAHLMHU, a 3aTEM CPABHUBATHCS C
pe3ysbTaTaMu U3MEpPEeHui 1Mo npuoObITUN B Jaboparoputo. [IpoOsl ¢ BU3yaabHO pa3inyUMbIM
3arpsi3HEHUEM CJeyeT B JabOpaTOpUH KaK MOXKHO CKOpee NpOoQHIbTPOBATh.

5.5.2.4 IloseBble 0J1aHKOBBIE NPOOBI

[ToneBpie OnaHKOBBIE TIPOOBI 3TO TPOOBI, KOTOPHIE TOTOBATCS, OOpabaTHIBAIOTCS U
AQHAJTU3UPYIOTCSI TOUHO TaK e, KaK U OObIYHBbIC MPOOBI, 32 UCKIIOUEHHEM TOTO, YTO OHHU HE
OKCTIOHUPYIOTCS H, CIIEIOBATEIbHO, TEOPETUYECKH HE JIOJDKHBI COJIEPIKATH OMpEAeIIsIeMbIX
BemiecTB. E)keHenenbHbIE IOJIeBbIe OJAHKOBBIE MPOOBI JTOJDKHBI HCIOJNB30BATHCS IS
MIPOBEPKH BO3MOIKHOTO 3arpsi3HEHHUs] Mpo0 M OmHOOK B MPoOooTOOpe. 3HAYCHUS TOJIEBBIX
O71aHKOBBIX P00 JOKHBI PeryssipHO BKIodaThes B otuet st KXII. Ha 6aze »atux 3HaueHuit
paccUYUTHIBACTCS TPEAeT NETCKTUPOBAHUS H3MEPEHHIA.

[ToneBpiMH OJIAHKOBBIMH TIPOOAMU MOTYT OBITh HEIKCIIOHHUPOBAHHBIE OJOKU (DHIIBTPOB,
MOTJIOTUTENbHBIE  PAacTBOPBI, OYTBUIKM Uil cOOpa OCaAKoB W T.JA., KOTOpble 0e3
OKCTIOHUPOBAHMS BO3BPALIAOTCS CO CTAaHIMM B JIAOOPATOPUIO M TaM aHAITU3UPYIOTCS.
bnankoBbie MpoOBl TOMKHBI 00pabaThIBaTHCS, XPAHUTHCS W AHAIM3UPOBATHCS B OOBIYHOM

rpaduxe.

Hexortopsie crctembl 0TOOpa MpoO OCAJKOB MPEAyCMATPUBAIOT TIOBTOPHOE HCIIOJIL30BAHHE
000py0BaHuUs, KOTOPOE €KEIHEBHO OUYHUIIACTCS HEMOCPEACTBEHHO HAa CTAHIIUU C TIOMOIIBIO
JCMOHU3UPOBAHHOMN BOABI. DTO MOXET OBITh BEChMa BEPOSITHBIM HCTOYHHKOM OIIUOOK. J[yist
TaKUX CUCTEM HCIIOIh30BAHUE TOJEBBIX OJNAHKOBBIX MPOO 0coOeHHO BaxkHO. [lomydenue
TakoOW TPOOBI COCTOUT B OIOJACKUBAHWHM TPOOOOTOOPHOTO YCTPONCTBA OIpPEIACICHHBIM
KOJIMYECTBOM JICMOHU3WPOBAHHOM BOJBI MOCIIE TOTO, KaK MPOBEICHA MPOLIeypa exKeTHEBHON

* [Vl
Taxast Mepa MOKET ITOMOYb IIPU KPATKOBPEMEHHOH (0 CYyTOK) TPAHCTIOPTHPOBKE (HpUM. peod. pyccKo2o
nepesooa).
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OYMCTKU TpoOooTOOpHUKA. Boma omomackuBanusi coOupaercss B OyTBUIKY i TIpoo,
oOpabaTbIBacTCs Kak 00bIUHAs MPoOa 0CaIKOB M OTCHUIACTCS ISl aHAIN3a B Ta00PATOPHIO.

Kpome Toro, pekoMeHayeTcs MCCIe0BaTh BIUSHUE HA MPOOY OCAaIKOB MBbUIM M ra3oB. JTO
MOXeET OBITh CAENaHO B JTHH, KOrJa He ObUTO OCAaJKOB TMOJHBIE CYTKH, B OOBIYHOE BpeMs
CMEHbl Mpo0 MyTeM OMNOJACKUBAHUS  KOJUIEKTOpA  OIpPEJENEHHBIM  KOJINYECTBOM
JCMOHM3UPOBAaHHOM BoIbl. Takas moJeBas OjJaHKoOBas mpoda oO0pabaThIBaeTCs, XPaHUTCS U
nepechlIaeTcsl Kak oObIYHast Mpoba 0CaIKoB.

5.5.2.5 CpaBHeHHe pa3IHYHBIX I0JIEBbIX IPUOOPOB

B mnactosmee Bpemss Ha cetu EMEII ucnoneiyiorcs pasnuyHble METOABI OTOOpa Mpod
BO3J[yXa W pa3IMYHBIC YCTpoWicTBa OTOOpa mpoO MoXas W cHera. D(PPEeKTUBHOCTH U
paboTOCIOCOOHOCTh PA3IUYHBIX MPOOOOTOOPHUKOB OCAJIKOB 3aBUCUT OT THIIA OCAJKOB
(TO’Kb, CHET U T.II.), CKOPOCTH BETPA, TEMIEpPaTypsl U OOJBIIOTO YuCia APYTHX (HAaKTOPOB,
CBSI3aHHBIX C KOHCTPYKTUBHBIMU OCOOEHHOCTSIMU ITPOOOOTOOPHHUKA.

B ornuunme 0T 0cagKOCOOPHHMKOB, KaXKAbI NPOOOOTOOPHMK BO3AyXa OTOMpaeT JIUIIb
OTJIeIbHbIE KOMIIOHEHTHl u3MeputenbHo mporpamMMbl EMEIL. Oto o3nauaer, s Beeit
IPOTrpaMMBbl TOJDKHO UCIIOJIb30BAaThCsl HECKOIBKO MTPOOOOTOOPHBIX YCTPOHCTB.

Bcenencteue 6onbiioro pasHooOpasus HpUMEHSEMbIX MPOOOOTOOPHHUKOB MJsl a’3po30JieH,
ra3oB M OCaJKOB BO3HHMKAeT HEOOXOAMMOCTb HX COIOCTABJIEHUS CO CTaHAApPTHBIMU
CPaBHUTENBHBIMU MpHOOpaMH. DTO JaeT BO3MOXKHOCTh OLIEHUTh YPOBEHb pPa3In4yMi
MI0JIy4aeMbIX PE3yJIbTaTOB, T.€. BEJIMYMHY BHYTpPU-CETEBOIO OTKJIOHeHUs. K Hacrosmemy
BPEMEHHU BBIIIOJHEHb! TPU MOJHOMACHITAOHBIX CPaBHEHUS MPOOOOTOOPHOro 000pyIOBaHUSA
JUIsL @3p030JI€M M Ta30B, YTO MO3BOJIWIO JIyYIlEe OLEHUTh U MOHATH CTENEHb PAa3IMYMil M UX
npuduHbl. B TO ke BpeMs ONBIT MOKa3al, 4TO B pe3yJbTaTe TaKUX IOJIHOMACIITaOHbBIX
OKCIEPUMEHTOB TPYJHO OLIEHUTHh pA3IMuusl KOJMYECTBEHHO H3-32 BO3HMKAIOIIMX
TEXHUYECKUX MpOoOJIEM M OTKa30B OOOPYAOBaHMs, a TAKXKE H3-3a HENPOAOKUTEIbHOCTH
TaKHUX 3KCIEPUMEHTOB.

Jis Toro, 4TtoOBl yJIOBUTH BIMSIHUE PA3TUYHBIX METEOPOJOTHUECKUX YCIOBHM, CpaBHEHHS
JIOJDKHBI IIPOBOAMUTHCS B TEUEHUE MPOAOJKUTEIBLHOIO BPEMEHH, JKEIATEIbHO B TEUEHUE JABYX
net. [Tockonbky B mporpaMmme EMEIT npo6b1 oTOMparoTcst exeIHEBHO, HY>)KHAa OTHOCHTEIIBHO
HeOonpmass (ciaydyaiiHas) BbIOOpKa TPOO IS TOJYYCHUS HAACKHOHW OCHOBBI IS
KOJINYECTBEHHBIX OLIEHOK. Il cpaBHEHUS ¢ HAIIMOHAJIBHBIMHU MPOOOOTOOPHUKAMHU JIOJIKEH
OBITh UCIOJB30BAH CTAHJAPTHBINA CPAaBHUTEIbHBIN MP0000TOOpHUK. C pe3ysbTaTaMy TaKoro
THUIIA TI0JIEBBIX CPABHEHUI MOKHO O3HAaKOMUThCS Ha caiite http://www.nilu.no/projects/cec/.

BosHnukaer emie omHa mpoOriema, Korja B Tpeneiax OJHOM CTpaHbl HUCHOIB3YIOTCS
npoOOOTOOPHUKH Pa3TUUHBIX TUNOB. COOTBETCTBEHHO, IPH CpPAaBHEHWHM KaXKIbIA THII
POOOOTOOPHHUKOB JTOJIKEH JIEHCTBOBATH, KAK OBLIO OMKCAHO BHIIIE, B TAPAIICIb.

PGKOMGHI[OBaHHBIe MCTOABI PACUCTOB PE3YJILTATOB CpaBHeHI/Ifl, OCHOBAHHBIC Ha OIIbITC
cpaBHeHuii B CeBepHOI AMepuKe, TpeIcTaBiIeHbl B MyHKTE 5.6.1 (Sirois and Vet, 1994).

5.5.2.6 IIpenM3HOHHOCTH MOJIEBBIX HHCTPYMEHTOB M M3MEPUTEIbHBIX CHCTEM

Jlns OLeHKH MPEIU3MOHHOCTH JAaHHBIX HYXKHO, YTOOBI B T€YEHHE HEKOTOPOTO BPEMEHH JBa
UJICHTHYHBIX TPOOOOTOOPHBIX YCTpOMCTBa JeiicTBOBaNM mapasuienbHo. Kak Obuto ckazaHo
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BBIIIIE, PEKOMEHAYETCSI, YTOOBI MEPHO MapauIeIbHON paboThl ObUT MOPSAKA IBYX JIET. X0/
pacyeToB OINHUCAH B IyHKTE 5.6.2.

5.5.3 Omnepauuu B 1adopaTopun

JKenarenpHO, YTOOBI B mpejeliax OJHOW CTpaHbl BCE HM3MEPCHUS IMPOBOJIWIMCH OJHOU
naboparopueil. OTO  MO3BONSET M30€XKaTh  JOMOJHUTEIBHOW  HEOMpEIeIeHHOCTH,
00YCIOBJICHHOU Pa3IUYUsIMU MEXKIY BYMs WK OoJiee 1abopaTopusiMu.

Jis monmydeHHWst NaHHBIX TpeOyeMOH TOYHOCTH W TPEIHM3HOHHOCTH TIPH TPOBEICHUH
OOBIYHBIX  JIAOOPATOPHBIX ~ AHATUTHUYECKUX Mpoueayp TpeOyercs coOmoaate  psij
MPEIOCTOPOKHOCTEN. XapaKTepHble MNPEIOCTOPOKHOCTH JJIi PEKOMEHIOBAaHHBIX METOJI0B
aHanu3a OblIM chopMyIHpoBaHbl B ri1aBe 4. B 3ToM paznene onu parorcs B 60see MUPOKOM
acnekte. [Ipu Bcex 00cTOSITENBCTBAX JOKHBI UCIIOJIB30BATHCS CTaHIAPTHHIE ONEPALlMOHHbBIE

MPOIIECTYPHI.
5.5.3.1 XumMuuyeckue aHAJIU3LI

KanuOpoBky JOKHBI TIPOBOJUTCS B HaYajle M B KOHIIE U3MEPCHHUS KaXI0# cepuu mpod (HO
He Oosiee 50 mpoO) m B KOHIE Kaxaoro pabdodero mHs. JJis pacueToB KOHIEHTpAIUid B
npefenax JaHHOM cepud MpoO TOJDKHBI  MCIIOJB30BATHCS CPEIHHE 3HAYCHUS IS
BBITIOJTHEHHBIX KaJ'II/I6p0BOK.

I[J'If[ KOJIMYCCTBCHHOI'O OIIPCACIICHUA IMPCIUU3NOHHOCTH, TOUYHOCTHU U ITPCACiIa ACTCKTUPOBAHHNA
J'I8.60paTOpI/I$I AOJI’KHA BBIIIOJHATE CJICAYIOIICC:

e 5% mnpo0 JOMKHO AEIUTHCA IOMNOJAM, a Pe3yJbTaTbl AaHAJIU30B HCIOJIb30BAaTHCS IS
KOJIMYECTBEHHOTO OIpe/IeTICHUS AQHAJMTUYECKON NPEIM3HOHHOCTH (pacuer
MIPELIM3UOHHOCTH MPEACTABIEH B MMyHKTE 5.6.2).

e 5% wu3MepsieMbIX MPOO JOKHBI UMETh M3BECTHBIE U PEATMCTHUYHbIE KOHLIEHTPALMU; HUX
U3MEpEeHUe JOHKHO TMPOBOJUTHCS B OOIIEM MOTOKE H3MEPEHMId; pPe3yJbTaThl TaKHX
U3MEpPEHUIl UCHOJIB3YIOTCS JJIi KOHTPOJS NPAaBWIBHOCTH pabOThl AaHATUTHUYECKON
CUCTEMBI;

e 5% wm3MepseMbIX TPo0 JIOMKHBI OBITH J1a0OpPaTOpPHBIMU OJAHKOBBIMU NPOOAMH,
UCTONB3YEMBbIMU  JUI1  KOJMYECTBEHHOIO  OIpPENENICHUS AHAJIUTHUYECKOro Ipeaesna
JETEKTUPOBaHUs (METO pacuera npejena JeTeKTUPOBaHus AaH B paszeine 5.7).

5.6 OnpenesieHUe TOYHOCTH

TOYHOCTh XMMHUYECKUX AHAJIHM30B JAHHOW Ja00OpaTOpUM MOXKET OBITh OLIEHEHa Ha OCHOBE
BHYTPHU-1a00paTOPHBIX MMPOBEPOK C MCIIOIH30BAHUEM KOHTPOJIbHBIX CTAaHJAPTOB U Ha OCHOBE
€KErOIHbIX MEX-J1abopaTopHbIX cpaBHeHUH, oprannzyembix KXI (Hanssen and Skjelmoen,
1995). Opnako, OIlEHKa TOYHOCTH HM3MEPEHUN KOHIICHTPAIMA B BO3IyXe B MPHHIUIE
HEBO3MOXKHA, €CIIH MOHITHE «TOYHOCTBY OIpENeNsIeTcsl KaK OTKJIOHEHHE OT MCTHHHOM, HO B
JAHHOM CJTy4yae HEM3BECTHOM BEJIMYMHBI KOHLEHTpaluu. Jlaske olleHKa CPAaBHUMOCTH JaHHBIX
NpPEJCTaBISET CIOXKHYI0 Tpo0ieMy, OOYCIIOBIEHHYIO MPOCTPAHCTBEHHBIM pa3dpocom
CTaHIM MOHUTOPHUHIA C BOBJIEYEHHEM OOJIBIIIOTO YUCIA Pa3IMYHbIX METOJ0B MpobooTOopa
U Pa3IMYHbIX aHAJUTUYECKUX IMpoleayp. TeM He MeHee, IMEETCs] BO3MOXKHOCTh ONPEAETUTh
CHCTEMAaTUYECKYI0 OIMMOKY (OTKJIOHEHHE) OTHOCHTEJIbHO CTaHIApTHOW CpPaBHUTEIHHOMN
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MU3MEPUTENIbHON CUCTEMBI, a TaKXe OINpEeAeIUuTb MPELU3HOHHOCTh HU3MepeHui. Benumunna
OTKJIOHEHUS] OTHOCUTEJBHO CTAHAAPTHOM CHUCTEMBI B COBOKYIIHOCTH C HPELU3UOHHOCTBIO
OIpENENAI0T OOILYI0 HEONpPEAEICHHOCTh AAHHBIX MOHUTOpHHra. llpu omeHke B mpenenax
BCEl CETH C HMCMOJb30BAHUEM TEKYLIUX 3HAUEHHH M3MEpeHHs OHM JAlOT HAOOp JaHHBIX,
HOJAAIOIIUXCS CPABHEHHUIO.

OCHOBO OLIEHKH SIBJISIETCS NapajlIeNbHbIM Tpo000oTOOp. JlaHHbIE NapayuIeIbHbIX U3MEPEHUN
0OBIYHON TPOOOOTOOPHOM CHUCTEMBI M CTAaHAAPTHOW CPABHUTEJIBHOW CHUCTEMBI CIyXatr JUis
OLICHKH OTHOCHUTEJIBHOTO (MM aOCONIOTHOI0) OTKIOHEHUs. Ecnu B napasiens paboTaroT 1Be
UJICHTUYHBIE HAIIUOHAJIbHBIC CUCTEMBI, TaHHbIE JAI0T 3HAYCHUE MPELU3UOHHOCTH.

[TpoOGbl [OMKHBI TMOKPBIBATH BCE CE30HBI, W W3HAYAJIbHO OSKCIEPUMEHT IKeIaTeIbHO
IJIAaHUPOBATh HAa JBa TOJa /IS TOTO, YTOOBI OBLIM MPEICTABIEHBI PA3IUYHBIC YCIOBHS
u3Mepenuil. OHaKo, A7 OLIEHOK Pe3yJIbTaTOB HYXKHO aHAIM3UPOBATH TOIHKO BHIOOPOUHBIE
npoObl, HAPUMEDP, OJHY WIIH ABE MPOOBI KAXKIYIO HEJEI0, BRIOpaHHBIE CITydaifHBIM 00pa3oM.
DTOro MOCTaTOYHO Ui TOJYYEHHUS TMPEACTaBUTEIbHOW CTATUCTHUYECKON BBIOOPKH st
OTpe/IeNICHUs] CPEAHEr010BON BenuuHbl. CilydaiiHas BIOOpKAa MOXET CIIaAUTh BO3MOXKHYIO
CHUCTEeMAaTHUYECKYIO0 Pa3HUIy MEXKIY pPaOOuYMMU M BBIXOAHBIMHU IHSAMH. DTO TAaKKE CHU3UT
aBTOKOPPEJSILIUIO, YTO YHPOINAET CTAaTUCTUYECKYH0 00paboTKy. BennumHa OTKIOHEHHS M
CllydYaifHble OIIMOKM HW3MEpEeHUM [OJDKHBI 3aBHCETh OT psina ¢(akTopoB. AHamu3 Bcei
COBOKYITHOCTH JIaHHBIX MOXKET HEW30€KHO TMOBJIEYb 3a COOOH CMENICHHE pPa3HOPOIHBIX
BBIOOpOK. B03MOXHO, 4TO mOTpeOyeTcs MONyueHUE HECKOIbKUX OIICHOK OTKIOHCHHH U
MPELU3UOHHOCTH, HAINpUMeEp, OTIENbHO JUIsl KaXaoro cezoHa. llepex HauaioM pacueroB
BeCbMa TIOJIE3HO OTJIOKHUTH 3Ha4YeHUs OJaHKOBBIX Mpo0 Ha JauarpamMmy, 4YTO JaerT
BO3MOXXHOCTh BHU3yaJIbHOTO aHaiu3a. [ NaHHBIX KaHAJACKOW CETH XUMHH OCaJKOB ObLI
caenan BbIBoJ (Sirois and Vet, 1994), uto Ha MpeLM3UOHHOCTD BIUSAIOT KOJTUYECTBO OCAJIKOB,
WX THUII, KOHIICHTPAIINH KOMIIOHEHTOB, PACIIOJIOKEHHUE CTaHIIN, BpeMs rofa. B TakoMm ciy4dae,
BO3MOYKHO, MOTpedyeTcs 0osiee 3HAUUTEIbHOE KOJTUYECTBO MPOO, YeM OBLJIO YKa3aHO BBIIIIC.

5.6.1 OmnpeneneHue cCUCTEeMATHYECKOH OITUOKHU

OCHOBOM  OLEHKM CHCTEMaTHYECKUX OIIMOOK (OTKJIOHEHMH) IO OTHOIIEHHIO K
CPaBHUTEIBHOMY  aHAJUTUYECKOMY METOJLy MM K CTaHJApTHOW  CPaBHUTEIIbHOU
U3MEPHUTEIBHON CHCTEME SBISIETCS MapaielbHbIH Mpo00oTOOp. 37ech yMECTHO emie pa3
MNOJYEPKHYTh Ba)KHOCTh BBIIIOJHEHUS CTaHIAPTHBIX ONEPALMOHHBIX MPOLEAyp, 6€3 KOTOPbIX
yCHIMS [0  OpraHu3allMd  Mapajule]bHOro  OTOOpa,  €CTECTBEHHO,  CTAHOBSTCS
0eCCMBICIIEHHBIMHU.

B coorBercTBUUM ¢ nanHbiMH paboThl (Sirois and Vet, 1994) obmiee paznuuue MexIy IBYyMS
W3MEPUTEIIEHBIMI CHCTEMaMU MOXET OBITh OIHCAHO PA3HOCTHIO MEXKIY CPEIHUMHU WU
MEIMaHHBIMH 3HAYCHHUSMH, BapHaOCIIbHOCTHIO Pa3HOCTEH, BBIPAKCHHOW 4Yepe3 HMHIUKATOP
MOTU(PHUIIMPOBAHHONW a0CONMIOTHOM MenuaHHOW pasHoctn (M.MAD), u ko3ddurmentom
Bapuaruu (CoV).

[TpuMensieTes mpocTast MOJCIb IS PE3yJIbTaTOB U3MEPEHUI:
C/=T, +B +e
C =T +B +e

1 . o
3necy C; u C'; SBASIOTCS KOHLEHTPALMAMH, MOJYYEHHBIMA B i—OM Npo0e HALMOHAILHON
U3MEPUTEIIbHOW CHUCTEMOM M CTAHJAPTHOW CPABHUTEIBHOM CUCTEMOM, COOTBETCTBEHHO. 7;
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ABJISIETCSl 3HAYEHUEM HEU3BECTHOM HCTHHHONW KOHLEHTPAUUU H3MEpPSEMOro KOMIIOHEHTA,
KOTOpPO€ HE 3aBUCHUT OT IPUMEHSAEMON U3MEPUTEIBHON CHCTEMBI. B u B MIPEACTABIISAIOT
c000¥ BO3MOXHBIE OTKJIOHEHHS, TOJTYYCHHBIC BYMS CUCTEMaMHU JIJIsl i—0i poObl. BemnunHb
ei m ¢ sBmmoTCs CllydyallHBIMM ~ OIIMOKaMM, KOTOpBIE OIpPENeNA0T 3HAaueHUe
npeunsuoHHocTy. llpennonaraercs, yTo ciydaiiHble OIIMOKHU e; B CPEIHEM paBHbI HYIIIO,

TOrJa Kak Cp€aHrueC 3HAaUCHUA 00enX BEIUYNH Bi B OGH.IGM CJIy4ac OTJIMYar0TCs OT HYJIA.

Pa3HOCTh MEXTy IBYMSI CHCTEMaMH IS i—OW TTPOOBI COCTABIISET:

cl-c;=(B!-B )+ (e -e)
U, CJIEJJOBATEIIbHO, MOXET OBbITh paccuMTaHa CPEAHss Pa3HOCTb MEXIY CHCTEMaTHYeCKHUMHU
ommOkamMu 3a TOA (WM 3a HEKW TOMOTSHHBIM TIepHoja, Hampumep, 3a 3uMmy). B
HPEINONI0KEHUN YCPEIHEHUsT JOCTAaTOYHO OOJIBIIOrO KOJIMYECTBA MPOO CpelHUE 3HAUYCHMS
CIly4aifHBIX OIIMOOK €; OyJyT CTPEeMHUTHCS K HYJIO U MOXET OBbITh OIICHEHA yCpeIHCHHas

BCJIMYHHA Pa3HOCTHU D MCKAY CUCTEMATHYCCKUMHA OIIMOKAMMU:

p='y(c-c)=L> (8 -B) +(0)

n n<

Yacto apudmerndeckoe cpemHee 3ameHsercs MeaumaHo  C) —C! ,  HOCKOIbKY

CTaTUCTUYCCKOC pacClpCaAcICHUC JOAaHHBIX KaK IMpPaBUJIO OTKIOHACTCA OT HOPMAJIbHOI'O
pacnpeaciicHus, a MEAnaHa HC IIOJABCPIKCHA BJIUSAHHUIO HEOOJIBIIIOTO YHCIIa OKCTPEMAJILHO
MaJibIX UJIU SKCTPEMAJIBLHO OOMIBIINX 3HAYCHUH.

Korma & =C! —C/ , M.\MAD u CoV onpeenstorcs Kak

i

M.MAD = ﬁ median (‘8” — median (sf") ‘)

CoV = med‘ian (af’ )
median (C;

Pacyersl HE JODKHBI BKJIIOYAaThb T€ HM3MEPEHUSA, KOTOpPBIE pPAacCMAaTPUBAIOTCA  Kak
SKCTpeMalibHble. Takue pe3ysibTaThl YKa3bIBAlOT HA HalIW4yhe NpoOJeM B H3MEPEHUsIX,
KOTOPBIE CIIEyET yCTPAHUTD.

Takoil 3KCIepUMEHT J0JIKEH ObITh IOBTOPEH JUIsl BCEX CTPAH, yYacTBYIOIIUX B pabOTe CeTH U
UCTIONIB3YIOUINX U CPAaBHEHHUSI TaKyl € CTaHAAPTHYIO HM3MEPHTENIbHYI cucteMy. Ecim
MMPOUTHOPHUPOBATHL pPa3IM4YMd B OTKIIOHCHUAX MCEKAY OTACIbHBIMHM CTAaHLIUAMU B Hpcaciax
OJTHOW CTpPaHBI, MPEICTABISACTCS BO3MOXXHBIM BHECCHHE MOIMPABOK B CPEIHETOOBbIC (MM
CE30HHbIE) 3HAYCHMUS.

Heo0xonnmMo AONONMHITE Takke pacdeThl Ha 0a3e MmapayulelbHBIX U3MEPEHUH MOCTPOSCHHEM
JMarpaMM, Takux Kak rpaduku pazdopoca, 1 UCIOIb30BaTh JOMOJIHUTEIbHbIE CTATUCTHYECKUE
MeTOJIbl JiIs1 Oosiee yriyOJE€HHOrO HCCIENOBAaHUS NMPUYMH BO3MOXKHBIX Pa3ivMuuid MExay
CHUCTEMaMH.
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5.6.2 OmnpeneneHue NnpeU3MOHHOCTH

Jlns Tex, KTO HCHOJb3YyeT AaHHbIC, CYIIECTBEHHO Ba)KHEC 3HATh INPEIM3NOHHOCTH BCEH
M3MEPUTENIbHON CUCTEMBI KaK Mepy CIy4dalHbIX OLIMOOK, HEKEIH MPELU3UOHHOCTh TOJBKO
na0opaTopHbIX H3MepeHUHd. OCHOBOH OLIEHKH TNPELHU3HMOHHOCTH BCEH CHCTEMBI SIBIISETCS
napajuiesipHas pabora AByX IpoOOOTOOPHBIX KOMIUIEKCOB U aHAJIU3 MapaljIebHbIX MPOO.

MOKHO HCIOIB30BATh HECKOJIBKO IIOAXOJOB K OLCHKE MPEHU3UOHHOCTH, HaIpUMeEp,
Olpe/ieIeHue ONUCAHHOM BhIlE MOIU(PHUIMPOBAHHOW aOCOMIOTHOM MeIUMaHHON pPa3HOCTH
(M.MAD) (Vet and McNaughton, 1994; Sirois and Vet, 1994). lIMeHHO 3TOT TOAXO.X
PEKOMEHYETCsl HacTosmuM PykoBoiacTBoM. JlaHHas BenMUYMHA SIBIAETCS HHAMKATOPOM
pa3bpoca JaHHBIX, KOTOPbII SKBUBAJICHTEH BEIMYMHE CTAHJAPTHOIO OTKJIOHEHHUS B Cllydae
HOpMaslbHOro pacnpezaeneHus. Ilpu HopMmanbHOM pacnpeneneHun okoino 68% Beex
pE3yJIBTaTOB HAXOIATCA B IPEACNIax OOHOIO CTaHAAPTHOIO OTKJIOHEHHMS OT CPEIHETO.
Benmnunna M.MAD ocHoBaHa Ha MeauaHE 3HAYEHUW Pa3HOCTEH MEXAY MapaiebHbBIMU
U3MEpPEHUSIMU (OOBIYHO CYTOUHBIMM), KOTOpasl SIBJISETCS HEUYYyBCTBUTEIBHON K HAJIUYHUIO
MaJIoro KOJIMYECTBA IKCTPEMAJIbHBIX 3HAUCHUH.

ypaBHeHI/IH HO,Z[O6HBI MMPEACTABJICHHBIM BBIIIC. CraTtucTudeckas MOJACIb I I/ISMepeHI/Iﬁ
OITMCBhIBACTCA KaK:

C/ =T, +B, +e

C}=T +B, +¢}
30ecv i — HOMEp TpOOHI, a Ci1 - KOHIIEHTpAIUs, OINpEJCICHHAs OJIHONW W3 CHUCTEM.
[IpeanonaraeTcsi, YT0O UCTUHHOE 3HAYECHHE 7; U BEJIIMYMHA OTKJIOHEHUS B; is i—0il mpoObI

HIACHTUYHBI JII JIBYX HW3MCPHUTCIBHBIX CHCTCM. CnyqaﬁHaﬂ OIIMOKa 3aKjIIOuYeHa B el.l,

CpeHss BEJIMYMHA KOTOPOM paBHA HyNIO. B Takol cuTyanuu NpEeHU3HOHHOCTH ONMCBIBACTCS
pazOpocom 3HaueHuil e, llpenmomnaras, 4To pacmnpeneiacHus: 3HaYECHUU e; OJUHAKOBBI IS
0o0enx cucTeM, 3amuIIeM:

(Cl.1 - Cf) WIH

MHOXHUTEND nepeng CKOOKaMu O3HA4YacT, 4YTO paclnpeaciiCcHuc OIINOOK e; JBYyX
HU3MCPUTCIIBHBIX CUCTEM MPHUHATO UACHTUYHBIM.

M.MAD = I median ( |ei — median (ei) |)
0.6745

Orot MHOXkuTeNb 1/0,6745 nenmaer M.MAD paBHO3HAYHBIM CTaHJAPTHOMY OTKJIOHEHHUIO MPU
HOPMAaJIbHOM PacHpeeCHHH.

KoaddurmenT Bapuaruii onpenenseTcs Kak:
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M.MAD

CoV = —
median ‘Ci )

rac C saBusercs cpenHeﬁ H3 IBYX IMApPaAJUICIIbHBIX PC3YJIbTATOB:

C, =é(cj +C7).

5.6.3 Ilpumep pacuera npeuM3UOHHOCTH

[TpuBeneHHBIN HIKE TIPUMED MPEICTABISET COOON PsiN MapauIeNbHBIX W3MEPEHUH alleToHa
(mpomaHoHa), BBIMOJIHEHHBIX 3UMOK 1994-95 romoB Ha HopBexckoil ctanimu Birkenes (NO-
1). Meroasl oT6opa U aHamu3a ObUIM OINMCAHBI B IJIaBE MO albJErUaM U KETOHAM JaHHOTO
PykoBonctBa. JleTyune opraHnyeckue BelecTBa OTOUPAINCH IBAXKIbI B HEAEIO, OOBIYHO 110
BTOPHUKAM U YETBEPraM.

Tabmuuer 5.6.1 u 5.6.2 npeAcTaBISIOT Pe3ybTAaThl PACYETOB MPEIM3MOHHOCTH BBIPAKEHHOM
yepe3 M.MAD u CoV ¢ HCcnoiap30BaHHEM TMPECTaBICHHBIX BhIIE GopMyi. MemnaHHoOe
snaueHne (H) B camoil mpaBoii komoHke Tabmuibl 5.6.2 mpu nenenun Ha 0,6745 nmaer

M.MAD, a 3nauenue CoV mnonyuaercs nenenueM M.MAD na meauanHoe 3Hadyenue (C) u
yMHOeHHEeM Ha 100 a1 BeIpakeHUS Pe3yJIbTaTOB B MPOIIEHTAX.

Tabn. 5.6.1  IIpenn3nOHHOCTHh U3MEPEHUH alleTOHA, BBIpAKEHHAs Yepe3 MOAu(pUInpo-
BaHHYIO MeMaHHYI0 abcomoTHYI0 pasHocTh (M.MAD) u yepe3 kodddunnent
Bapuarmu (CoV).

M.MAD mkr/m3 CoV (%)
0,042 4,5

M3MeHYMBOCTh BO BPEMEHH JBYX MapaJljIeIbHBIX U3MEPCHUN TpejcTaBicHa Ha puc. 5.6.1, a
Ha puc. 5.6.2 mokaszaH pa3zdpoc pe3yabTaToB. B 11€10M COTIaCOBAaHHOCTH Pe3yJIbTaTOB BEChMa
BbICOKas. VIckiodyeHueM sBiisieTcsl mapa mox HomepoMm 10, roe oaHa W3 cUCTEM jaja
OMMOOYHBIN PE3yIbTaT.

5.7 Pacuer npeaesa 1eTeKTUPOBAHUS

B nurepaTtype BCTpeyaeTcss MHOXKECTBO OIPEAECIICHUM TEPMHUHA «IIPEIEN NeTEKTUPOBaHus». B
npeuecTBytouel Bepcun JaHHoro PykoBozcTBa ompezeneHne ObUI0 OCHOBAHO Ha paboTax
(Currie, 1968; Wilson, 1973; Kirchmer, 1983). Ucnonb30BaHue €IUHOTO OIpeACTICHUS
npezaena AetektupoBanus B pamkax EMEII npeacraBisieTcss BaXHBIM, MTOCKOIBKY OOJerdaeT
MHTEPIPETALMIO JaHHBIX U yIPOLIAeT JOKyMeHTaluo. K HacToseMy BpeMeHu B pe3yJsibTaTe
psna TUCKyccuil U xenarenbHocTH TapMoHu3anuu ¢ [[CA BMO Ttakoii equHbIi Moaxo ] Obut
HaiineH. IIpencraBiieHHBIM HUXKE METOJ OLICHKH NIpeaena ACTEKTUPOBAHUSA, KaK U METOJ
Currie (1968), ocHOBaH Ha MPECTAaBICHUN O HOPMAJLHOM paclpeieeHuu JaHHbIX. OTandne
COCTOMT B HCIIOJIb30BAHUH PA3JIUYHBIX YHCIECHHBIX KOI(PQPUIMEHTOB, YMHOXa€MbIX Ha
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BEJIMYMHY CTAHAAPTHOTO OTKJIOHEHMs. [lo cpaBHEHHMIO C METOAOM, MPHUHSATHIM B JAaHHOM
PykoBonctse, metoz Currie (1968) naet 3Hauenue npeaena aerekruponanust Ha 50% BbIIIIe.

Tabn. 5.6.2. IIpumep pacueTa NpelU3MOHHOCTHU. J[Be caMmble JIeBble KOJIOHKH COJIepKaT
JTaHHBIE O 8-4aCOBBIX CPEAHUX KOHIIEHTPALUSAX alleTOHA JUIs JIBYX
napajuleJIbHbIX u3Mepenuit S1 u S2.

S1 S2 CpepHee PasHocts |E=D/V2 F= G=E-F |H=|G|
(S1+52)12 D=S1-52

1.57 2.49 2030 | Meanara (C) | -0.92 -06505 | Meauana (E) | -0.6293 | 06293 |Meanara (H)
1.37 1.42 1.395 =0.9300 | -0.05 -0.0354 =-0.0212 | -00141| 00141| =0.0283
227 2.41 2.340 -0.14 -0.0990 -0.0778 | 0.0778
216 2.23 2195 -0.07 -0.0495 -0.0283 |  0.0283
1.48 152 1.500 -0.04 -0.0283 -0.0071 | 0.0071
4.09 422 4.155 -0.13 -0.0919 -0.0707 | 0.0707
0.93 0.89 0.910 0.04 0.0283 0.0495 | 0.0495
1.21 1.24 1.225 -0.03 -0.0212 0.0000 |  0.0000
1.41 145 1.430 -0.04 -0.0283 -0.0071 | 0.0071
3.54 2.46 3.000 1.08 0.7637 0.7849 |  0.7849
1.80 1.94 1.870 -0.14 -0.0990 -0.0778 | 0.0778
2.31 2.21 2.260 0.10 0.0707 0.0919 | 0.0919
1.39 1.42 1.405 -0.03 -0.0212 0.0000 |  0.0000
1.36 1.45 1.405 -0.09 -0.0636 -0.0424 | 0.0424
0.81 0.90 0.855 -0.09 -0.0636 -0.0424 | 0.0424
0.93 0.97 0.950 -0.04 -0.0283 -0.0071 | 0.0071
0.69 0.76 0.725 -0.07 -0.0495 -0.0283 |  0.0283
0.78 0.84 0.810 -0.06 -0.0424 -0.0212 | 0.0212
0.57 0.56 0.565 0.01 0.0071 0.0283 | 0.0283
0.78 0.83 0.805 -0.05 -0.0354 -0.0141 | 0.0141
0.86 0.96 0.910 -0.10 -0.0707 -0.0495 |  0.0495
0.63 0.74 0.685 -0.11 -0.0778 -0.0566 |  0.0566
0.66 0.63 0.645 0.03 0.0212 0.0424 | 0.0424
0.56 0.56 0.560 0.00 0.0000 0.0212| 00212
0.60 0.65 0.625 -0.05 -0.0354 -0.0141 | 0.0141
1.01 1.00 1.005 0.01 0.0071 0.0283 | 0.0283
0.54 0.55 0.545 -0.01 -0.0071 0.0141|  0.0141
0.63 0.63 0.630 0.00 0.0000 0.0212| 00212
0.75 0.73 0.740 0.02 0.0141 0.0354 | 0.0354
1.00 0.95 0.975 0.05 0.0354 0.0566 |  0.0566
0.55 0.51 0.530 0.04 0.0283 0.0495 | 0.0495
0.41 0.44 0.425 -0.03 -0.0212 0.0000 |  0.0000
0.42 0.44 0.430 -0.02 -0.0141 0.0071|  0.0071
0.62 0.62 0.620 0.00 0.0000 0.0212| 00212
0.87 0.93 0.900 -0.06 -0.0424 -0.0212 | 0.0212
0.95 0.95 0.950 0.00 0.0000 0.0212| 00212
1.14 0.94 1.040 0.20 0.1414 0.1626 | 0.1626
1,53 1,54 1,535 -0.01 -0.0071 0.0141| 00141
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Concentrations in uglm3

Puc. 5.6.1.

Puc. 5.6.2.
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BpemeHnHoO# X0/ KOHIIEHTpaIHii alleToHa B TedeHue 3umbl 1994-95 rr. Ha
cranuuu Birkenes (NO 1), u3smMepeHHbIX ABYMs NapajjielbHbIMU CUCTEMaMHU.
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Pa30poc 3HaueHMI IBYyX MapayIeIbHbIX U3MEPEHHUN KOHIICHTPAIUN alleTOHA
Ha crauruu Birkenes (NO 1) B Teuenue 3umbl 1994-95 rr. (MKr/M?).
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Jnist Toro, 4TOoOBl MPUBECTH BEIMYUHY Tpeiesia IETEKTHPOBAHUS B COOTBETCTBHH CO BCEM
U3MEPHUTEIBHBIM MPOIIECCOM, METOJ[ €ro pacyera OCHOBAaH Ha 3HAYCHHUSIX IOJIEBBIX
OJIaHKOBBIX IPOO.

Cnenyer TOMYEPKHYTh, YTO KOTJ@ KOHIICHTPAllUM CTAHOBSTCS MEHBINE Tpenena
JNETEKTUPOBAHUS, PACCUUTAHHBIC 3HAYEHHUS KOHILIEHTPALUW JOKHBI OBITh, TEM HE MEHEe,
MPEJCTaBICHBI B OTYETE, BMECTO YKa3aHUS TOTO, YTO OHHU «HWXKE MpPeesia JETEKTUPOBAHUS.
[Tonp30BaTenp AOHKEH UMETh BO3MOXKHOCTh IIPUHUMATh WIM HE IPUHUMATh TaKUE JAHHbBIC B
pacyeT, Oyy4u OCBEJIOMJICHHBIM B UX YCJIOBHOCTH.

5.71  OcHoOBHBbIE NPEANOJIOKEHUS

[Ipenmonaraercsi, uro mpezacraBieHHble B otdeTax EMEII nanHbBIE SBISIOTCS Pa3sHOCTBIO
MEXy U3MEPEHHBIMH 3HAYCHHUSMU ISl SKCTIOHUPOBAHHOM MPOOBI U JUIS MOJIEBOM OJIAHKOBOM
npoOsl. [loneBbie OnaHKOBBIE MPOOBI 3TO MPOOBI, KOTOPHIE TOTOBSITCS, 0OpadaThIBAIOTCA,
TPAHCHOPTHPYIOTCS ¥ aHAIM3HPYIOTCS TOYHO TaK e, KaKk W OOBIYHBIE MPOOBI, 3a
UCKIIIOYEHUEM TOTO, YTO OHHM HE OJKCIIOHHUPYIOTCS H, CJEJOBATEIbHO, TEOPETHYECKU HE
JIOJDKHBI COJIEPKATh OTPEICISIEMbIX BEIIECTB.

JUis  KOppEeKTHUPOBAHMS pE3yJIbTATOB H3MEPEHHUH OJIAaHKOBBIC 3HAYCHHS JIOJKHBI OBITH
ycpenHeHbl. CrenyeT OLEHMTh BO3MOXHBIE CE30HHbIE BapHalMu OJaHKOBBIX IpoO. Eciu
TaKU€ CE30HHbIE BapHallMM OOHAPYKUBAIOTCS, OJIAaHKOBBIE MPOOBI TOJKHBI YCPEAHATHCS 110
Ce30HaM MM 3a Moirofa. MOXXHO BMECTO cpelHeapu(pMETHYECKHX HCIOIb30BATh
MeMaHHbIE 3HAYEHUS JUIsl KOPPEKIMH PE3YJIbTaTOB U3MEPEHUH.

HenpenBuaeHHO BBICOKHE 3HAYCHHUs OJIAHKOBBIX MPOO YKa3bIBAIOT HA HAJIMYHUE MPOOJIEM C
u3MepeHusiMu. [1og00HbIE TIPOOJIEMBI JODKHBI OBITh HICHTH()UIIMPOBAHBI W YCTPAHCHBI.
Takue aHOMAaNbHBIC OJAHKOBBIC 3HAYCHUS HE HMCIIONB3YIOTCS JIJIsi KOPPEKIIUU U IS pacdera
NPEJICNIOB JETEKTUPOBaHUs. V3MepeHusi, KOTOpble MO BPEMEHU CBS3aHbl C aHOMAJIbHBIMU
OJJAaHKOBBIMH 3HAYCHHSIMH, JIOJDKHBI OBITh TOMEUYEHBI (uiaraMu Kak MEHee TOYHBIC, YeM
OOBIYHO. AJIBTEPHATUBOW TOJIHOMY YAAJCHHUIO aHOMAJBHBIX JaHHBIX (BBIOPOCOB) MOXKET
CIIY>KUTD MPOIIeAypa «BUH30PHU3AUN» (CM. MOAMYHKT 5.7.2.3).

[Ipenmosaraercs, 4To pacmupesesieHue OJaHKOBBIX 3HAUCHUH HE OTIMYACTCS B 3HAUUTEIBHON
CTETNIEHH OT HOPMAJILHOTO PaCIpeICICHHUS.

5.7.2 Crartucruyeckui moaxox
5.7.2.1 PacnpenesieHue naHHBIX

XOopomIo M3BECTHO, YTO BEIWYHMHBI, XapaKTEPU3YIOIIME 3arps3HEHHE aTMOC(epbl, UMEIOT
acCUMMETpUYHOE paclpenenenue, Oosee Onu3koe K JIOT-HOPDMQJIbHOMY, HEXEIH K
HOpPMAJIBHOMY. BpIllle mnpeamnonarajiocs, 4Tro JaHHBIE ANIPOKCUMHUPYIOTCS HOPMAJIbHBIM
pacripenenenueM. Ilpu paccMoTpeHHH Bompoca O Mpejene JeTEeKTUPOBAHUS 3TO OOBIYHOE
JIOMYILEHNE, U TOCTATOYHO MPOCTHIE CTATUCTUYECKHE METO/bl, OCHOBAaHHBIE HA HOPMAJIBHOM
pacIpenesieHuy, JAlT BIIOJHE pa3syMHBIE PE3yNbTAThl, JAXKE €CIM PACIPENETICHUE, CTPOrO
rOBOpsI, HE SIBIISIETCS HOPMAJIbHBIM.
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[IpencraBieHapit Ha puc. 5.7.1 mpumep OGa3upyercs Ha M3MEPECHUSAX TOJCBBIX OJAHKOBBIX
npo0d Ha UMIPETHUPOBAHHBIX (UIBTPaxX Ui JTUOKCHIA CEpbl, MONy4YeHHbIX B 1994 romy c
HOPBEXKCKOH cranimu Birkenes. Pacnipenenenue BBINIAIUT OMMOMATBHBIM U3-32 OOJIBIIIOTO
KOJIMYECTBA 3HAYCHHH B O0JIACTM HU3KHX KOHIEHTPAlMd Ha YPOBHE M HWXKE Tpeserna
JETCKTUPOBAHUS ISl MCIIOIH30BAaHHOTO aHAJTUTHYECKOTO MeTona (MOHHAs XpoMaTorpadust).
Opnako, TecTupoBaHHMe MO Kputepuio XoiamoropoBa-CMHUpHOBaA IOKa3allo, 4TO BBIOOpKA
MOJKET OBITH ONMCaHA HOPMAaJIbHBIM PACHpPEEICHHEM. DTO JIUIIb WITIOCTPUPYET TOT (aKT,
YTO MPEANOJI0KEHHE O HOPMAlIbHOM pAaCHpeeIeHHH ONaHKOBBIX 3HAYCHHN HE JUIICHO
OCHOBaHHUSI, XOTSI, CTPOTO TOBOPSI, HE COOTBETCTBYET JCHCTBUTEIHLHOCTH.

12

Number of blanks in class

0,1 0,2 0,3 04 05 06 07 08 09 1 1.1 1,2 1,3 14

Concentration classes, ug S/filter

Puc. 5.7.1. YacTtoTHOE pacmpeesieHre JaHHBIX MOJEBbIX OJaHKOBBIX Mpod w1t SO, Ha

crannuu Birkenes B 1994 r. (Mkr cepsl Ha ¢puisTp, npornutanubiii KOH). ITo
IIKaJIe OPIUHAT — KOJIMYECTBO OJIAHKOBBIX MPOO JAHHOTO KJ1acca, a Mo IIKaJe
a0CIuCC — quana3oH KOHIEHTpaIuil AJis KiaccoB (MKT S/puibTp).

5.7.2.2 Ilpenes neTeKTHPOBAHMA

[Ipenen neTeKTUPOBAHUS MPUHUMAETCS PABHBIM YTPOCHHOMY CTaHIAPTHOMY OTKJIOHEHHIO
pe3yJIbTaTOB M3MEpPEeHHUH OJaHKOBBIX MP0O0. BeposTHOCTH TOrO, YTO ONaHKOBas mpoda aacT
Takylo Benn4uHy, coctaBiseT MeHee 0,5%. [Ipenen neTekTUpoBaHUS MOXKET OBITh pACCUUTAH
KaK:

Ld = 3.0 'Sb

I7Ie BETMYUHA CTAaHIAPTHOTO OTKJIOHEHHUS OMPEACIIACTCS CISAYIONTIM 00pa3oM:

]2

Sp = ﬁZN:(Ci _E>2

i=1

3nech N - KOJIMYECTBO MOJIEBBIX OJAHKOBBIX MP00, C; — KOHIIEHTPAIMSI COOTBETCTBYIOIIETO

BellecTBa B -0l OnmaHkKoBoi mpobe, a C - cpeaHee 3HAYEHHWE IJIs BCeX OJIAHKOBBIX MPOO
MOCJIE YAQJICHHSI SKCTPEMAIbHBIX 3HaUe€HUH (BBIOPOCOB):
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- ] X
C:N~ZCZ.

i=1

5.7.2.3 Ilpouexypa «BUH30pU3ALNH

Jnst  «BUH30pH3AIUN» OSKCTPEMAIbHBIX 3HAYEHUH (BBIOPOCOB) MOXKET HCIOJIB30BATHCS
caenytomas nporeaypa (Gilbert, 1987). Beiopocsl MOTYT OBITE OOHAPYKEHBI CKOPEE 3a CUeT
HAKOIUICHHOTO OMNBITa pa0OTHI MO 00pabdOTKE PSIOB JAHHBIX, Y€M 32 CUET CTATUCTHYECKHX

IpoIeIyp.

PaccMoTpuM B kadecTBe mpumepa HAJIMYKUE B PANIE JTAHHBIX JIBYX 3KCTPEMAIBHO BBICOKHX
3HAYEHUU.

e 3ameHseM JBa CaMbIX OSKCTpeMalbHO OOJBIIMX 3HAYEHHS B PsIy JaHHBIX
NPEIIECTBYIOUIMM UM 00Jiee HU3KHM 3HaYCHUEM;

e 3aMeHseM JBa CaMblX HH3KUX 3HAUEHUS IMOCIEAYIOUIMM 3a HUMH 0O0Jee BBICOKUM
3HA4YEHUEM.

e PaccunTbhIBaeM BETUUMHY CPEIHETr0 M CTaHAAPTHOI'O OTKJIOHEHUS JJISl BHOBb IOJIy4EHHOIO
psila JaHHBIX B COOTBETCTBUU C 5.7.2.2;

e PaccuuTbhIiBa€M «BUH30PU3UPOBAHHOE» CTaHAAPTHOE OTKIIOHEHHUE;

e [IpumeHsieM «BUH30pU3HMPOBAHHOE» CTAHJAPTHOE OTKJIOHEHUE AJis pacueTta Ly B 5.7.2.2.

((BI/IH30pI/ISI/IpOBaHHOG» CTAaHAApPTHOC OTKJIOHCHUEC ( SW ) PaCCUUTBIBACTCA KaK:

g S, (n —])
, ==
v—1
rle n — KOJMYECTBO OJIAHKOBBIX Npo0, Sy, — CTaHTApPTHOE OTKJIOHEHUE Ui BHOBH

IMOJIYYCHHOI'O psgaa JaHHBIX MOCJIC ONMMCAHHBIX BBIIIC 3aMCH, V - KOJIMYCCTBO HC 3aMCHCHHBIX

JAHHBIX BO BCeM psAy JaHHBIX (V =n — 2k, rJe K KOJIM4ecTBO BHIOPOCOB, B JAHHOM NpUMEpE
k=2).

5.7.3 Ilpumep pacuera aJjs npod Bo3ayxa

Puc. 5.7.1 mpencraBisier pe3yJbTaThl TOJEBBIX OJAHKOBBIX MPOO ISl AMOKCHAA CEPHI,
noiy4yeHHbIX B 1994 rony Ha HopBexckoi ctanuuu Birkenes (NO1). birankoBoe conepxanue
cepbl B (UIBTPE JIGKUT HAa YPOBHE MKI Ha (QWIBTP, THUIHWYHBIM 00BEM NPOKAYMBAEMOIO
BO3IyXa cocTaBiuseT 24 M° (0ObIYHAS BEIMYMHA NS TPOOOOTOOPHHKOB HA HOPBEKCKHX
CTaHUUAX). BioKM (UIBTPOB HAMPABISUIMCE HA CTAHLUIO €XKEHEJENIbHO, BO3BpAILAINCh U
aHAJTM3UPOBAIMCH 4Yepe3 HeAento. PUCYHOK JaeT MpeiacTaBieHHE O BapHaOeIbHOCTH
OJIaHKOBBIX 3HAYEHUH COJIepXaHUs cepbl. PacueTsl peKoMeHIyeTcsl IPOBOIUTH OTAEIBHO IS
Ka)/I0T0 KBapTasa.

Pesynbrathl obcuera JaHHBIX, HPEACTABICHHBIX Ha puc. 5.7.2, mansl B Tabn. 5.7.1. B
pacueTrax MpUHsITa BEJIMYMHA €KEIHEBHOM MPOKAYKX BO3ayXa 24 M.
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Date sent from laboratory

ug Sffilter

94 ]

— v v - v v v = -

11.07.94 ==

03.01.94
17.01.94
31.01.94
14.02.94
28.02.94
14.03.94 |
28.03.
11.04.94 |
25.04.94 ]
09.05.94 |
23.05.94 ]
06.06.94
25.07.94 |
22.08.94
05.09.94 E
19.09.94 E

Puc. 5.7.2. Tlonessie 6mankoBbIe poOsI 11t SO, He cranmuu Birkenes B 1994 r. I1o ocu
OpIMHAT KOJHYECTBO cephl (MKT) B (PHIBTpE, IO OCH a0CIIUCC — AaTa OTIPABKH
13 1a0OpaToOpHH.

Tabn. 5.7.1. Pe3ynbraTsl 6JaHKOBBIX IPOO U mpenensl neTekTupoBanus aist SO, Ha
cra"uuu Birkenes B 1994 r.

AHBapb - MmapT Anpernb - UIOHb Uonb - ceHTAGPL OKTAGpPL - AeKkabpb

MKr/counbTp | MKr/mM® | MKr/unbTp | MKrim® | MKr/unbTp | MKrimM® | MKr/dunbTp | MKr/im®

c 0,149 | <0,01 0418  }0,02 0574 {002 0544 10,02
Sh 0,129 ! <0,01 0,258 ! 0,01 0,222 0,01 0,166 | <0,01
M 0,071 | <0,01 0,364 | 0,02 0,609 | 003 0521 | 0,02
Lo - | 0,02 - | 0,03 - 1 0,03 - | 0,02

5.8 CraxkupoBKa nepcoHajia

KXII B coTpyAHMUYECTBE C IPYTUMHU OPTaHU3ALMUIMH OPraHU3YET CTAXKUPOBKU HAllMOHAJIBHBIX
JKCIIEPTOB.

5.8.1 CraxupoBka nmepcoHaja CTAaHIUI MOHMTOPUHIA

OOydeHue © JETAIbHOE WHCTPYKTHPOBAHHE YPE3BBIYAWHO BAXXKHO [UIA TOJYYCHHUS
Ka4eCTBEHHBIX JaHHBIX. BHOBH TMPHHATBIC OINEPATOPHI JOJDKHBI TMPOUTH OOydeHHE
HETMOCPEJCTBEHHO Yy CIEIHaINcTa, OTBEYaromero 3a pabory craHuuu. CTaXHpOBKa H
WHCTPYKTUPOBAHHUE JTOJHKHBI POBOIUTHCS B YCIOBUSX pealibHO AeHcTBYomEH cranimn. [Tpu
HEOOXOIMMOCTH, MOXXET OBbIThb OpraHW30BaH OOIIMH TNpeABAPUTEIBHBI HHCTPYKTaX B
nabopaTopur. YpPOBEHb OTBETCTBEHHOCTH OI€paTopa CTAaHIUH JOJDKEH COOTBETCTBOBATH
ee/ero TexHHMUECKOW KBanupukauuu. Bo3MokHO, UYTO  OOCIY)XMBAaHUE  CIOXKHBIX
poOOOTOOPHBIX CUCTEM MOTPEOYET CIEIHAIBHOTO 00YUYCHHS.
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5.8.2 CraxupoBka nepconaJia JjadéopaTopun

[lepconan nabopatopuu IOMKEH OBITH HaJIeXKalUM 00pa3oM oO0yuYeH OOpalleHHI0 C
npobaMu W aHaTUTHYECKOW paboTe 10 Havajga pyTHHHBIX aHainm3oB. [lepen HazHaueHHEM
pabOTHHKAa Ha CaMOCTOATENIFHOE BBINOJIHEHHE ONEpPaldii ¢ HOBBIMH MNPUOOpaMH HIIH
METOJIaMH, OHA/OH JOJDKHA/MOJDKEH mopadoTarh ¢ pa3ielicHHBIMH HaJBOE NpodaMu U
NpPOJIEMOHCTPUPOBAaTh, YTO BCEe TPEOOBaHUS K TOYHOCTH BBINOJHEHHS aHAJIH30B
BBITTOJTHSFOTCSI.
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6. OOpadoTKa TaAHHBIX U OTYETHOCTH

6.1 IIpoBepka naHHBIX
[TpoBepka JaHHBIX U IOATBEPKICHUE X IPUEMIICMOCTH 0a3UPyeTCs Ha CIICIYIOIICM:

HakoruteHHBI# onbIT paboThI C TaHHBIMH,

CooTHoOIIIEHUST YPOBHEN XUMUYIECKIX KOMIIOHEHTOB B IIP0O0axX BO3AyXa U OCAJIKOB,
Hanuune npencraBinenus o npoOCTpaHCTBEHHBIX BapHaIIMIX,

3HaHMEe BapHUalllil BO BpEMEHH,

CpaBHEHHE JTaHHBIX U3MEPEHUHN C TECOPETUUECKUMH M MOJICITHHBIMH OLIEHKaMHU.

JList osy4eHust MpeaBapUTENbHBIX CTATUCTHYECKUX TPEICTABICHUN, BKIIOYAs TIEPIICHTUIIH,
CpelHuEe 3HA4YeHMs], CTaHIApTHbIE OTKIOHEHUS, BO3MOXKHO MCIIOIb30BAaHHE CTapbIX PSJIOB
JAHHBIX. 3a4acTYIO KeJIaTeIbHO UMETh MPECTABICHNE NaHHBIX B JorapuMUUecKoi mkaie.
[TonoOHbIe arperupoBaHHbIE CTATUCTUYECKHE MapaMeTphl AJISl CTapbhIX PsIOB JAaHHBIX MOTYT
OBITh TIOJIC3HBI TIPU OIEHKE JOCTOBEPHOCTH HOBBIX JAHHBIX, OCOOCHHO MPHU UCIOIH30BAHUU
KOHTPOJIBHBIX TUarpamm.

Crnenyer UCONB30BaTh B AHAIM3E JAHHBIX COOTHOILEHUS MEXAY Pa3IMYHbIMA XUMUYECKUMHU
KOMIIOHEHTaMHU. DTO BKIIOYAaeT B ceOs MpeICTaBlIeHUs O MOHHOM OanaHce, COOTHOUICHHUS
MEXJy KOMIIOHEHTAMH MOPCKOW COJHM M PA3JINYHBIX MHHEPAJIOB, COCTAB IBUIM PA3IMYHBIX
UCTOYHUKOB M T.O. sl BBIABICHUS NPOOJIEM C U3MEPEHUSMH MOXKET OBITh IMOJIE3HBIM
CpPaBHEHHE C H3MEPEHUSIMH Ha COCEJHMX CTaHIMAX, a TaKXKe IOCTPOEHUE TIpadUKOB
BPEMEHHBIX PSAJOB CPEOHEMECSUHBIX 3HAYeHUM 3a 4-5 JeT And KaKIOoro H3MEpSEMOro
KOMIIOHEHTa.  M3MepeHHble  3HAa4eHMsI  DIEKTPOIPOBOAHOCTH  JOJDKHBI  IOCTOSTHHO
CPaBHUBATHCS C TEOPETUUECKUMH OLIEHKAMHU.

[Tpu 3nauyenusx pH Gonee 6 B mpoGe OyayT MPUCYTCTBOBAThH ClIa0ble KUCIOTHI, KOTOpHIE
00BIYHO HE M3MEPSIOTCA. DTO YaCTO BO3HHKAIOIIAS MTpodemMa Mpyu U3MEPEHUHU MPoO 0CaJTKOB
Ha mHorux craniusx EMEIL. B atoM ciydae moka He OyayT HM3MEpEHBI HEIOCTAIOIIUE
aHWOHBI  (HampuUMep, TUTPOBAaHUEM), TIPOBEpKa HOHHOTO OajaHca W  CpaBHCHHE
AIIEKTPONPOBOJHOCTH OyayT OeccMmbicieHHbIMH. Kpome Toro, ciemyer OTMETUTb, YTO
yJAenbHasi MPOBOJUMOCTbh HOHOB BOJOPOJIa 3HAUUTENBHO BBIIIE, YEM JAPYTUX MOHOB. Takum
o0pa3oM, TMpoBepKa SJICKTPOMPOBOAHOCTH KHUCIBIX MPOO  CTAHOBUTCS  MPOBEPKOM
MPaBWJIbHOCTH onpenenenus pH.

6.1.1 CraTucrnuyecKue TeCThbl

CraTUCTHUYECKHE TECThl IO3BOJIAIOT CPAaBHUTh HOBBIE M3MEPEHMSI C YK€ CYLIECTBYIOLIEH
0a3oii maHHbIX. TecThl MPOBOAATCS ISl BBISIBJICHHSI BO3MOXKHBIX BHIOPOCOB U pE3yJbTATOB,
KOTOpble MOTYT ObITh OMMOOYHBIMH. OHU MOTYT OBITH OCHOBAaHBI Ha IMPEINOJOKEHUAX O
XapakTepe pacrpeiesieHusi, HampuMep, JOr-HOPMajJbHOTO, WM MOTYT 0a3upoBaThCs Ha
CpPaBHEHHUHU C YACTOTHBIMU KYMYJIITUBHBIMU PAacpeIeICHUSMU.

OObIYHO TOJIE3HBIM ObIBa€T CpPaBHMBATH JAaHHBIE IO Ta3000pa3HBIM, a’3pPO30JIBHBIM H
KOMIIOHEHTaM OCaJKOB IIpU HCIIOIb30BAHUH JIOT-HOPMAJIBHOIO PACIpPENCICHUS KaKI0ro
KOMIIOHEHTA. B Takux CpaBHEHUAX AaHHBIC JIy4llle paCCMaTPUBATh 10 CE30HAM MIIU OTAEIBHO
JUISL XOJIOAHOTO M TEIUIOTO NOJYroausaM. [laHHble, BBIaJalONIMe 3a IPEIEeNbl yTPOCHHOTO WIH
Y4YETBEPEHHOI'0 3HAYEHHUS CTAHAAPTHOIO OTKIIOHEHUS, JOJDKHBI IIPOBEPATHCS UHIUBUY AJIBHO
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C YYETOM TOBEACHUS PYTUX KOMIIOHEHTOB, 3HAYCHUI KOHIIEHTPAIIMW B MPEAIICCTBYIONINE U
MOCITEAYIONINE THU U JAHHBIX COCETHUX CTAHIUH.

Pacnipenenenys pasiMuYHBIX TUIIOB JAHHBIX MOTYT OTIMYAaTbCs OT TEOPETHYECKOrO JIOT-
HOpMasibHOTO. OCOOCHHO SIPKO TaKhe OTKIOHEHHS MOTYT OBITh BBIPQXKECHBI B 00JIACTH HU3KUX
KOHIIEHTpaluii, Ie Bce 3HAuYeHWs HIKE Mpesena ACTeKTUPOBaHHUS M 00pa3yloT TpyILy
OJIMHAKOBBIX MaJbIX BEJMUYMH. [IOCKOJIBKY Takue TeCThl NIPU3BaHbI BBIIBUTH T€ W3MEPEHUS,
KOTOpbIE HY’KHO pPacCMOTpeTh Oojiee TIIATENbHO, OOHAPY>KEHHbIE HWMHU HE3HAUUTENIbHBIE
OTKJIOHEHUS OT TEOPETHUYECKON (DYHKIIMU paCTIPEACTICHHS BITOJIHE IOy CTUMBI.

OpxHUM U3 MyTeW MPOBEPKH TOTO, UYTO JTAHHBIN HAOOp JAHHBIX ACUCTBUTEIHHO COOTBETCTBYET
(GYHKIMH ~ TEOPETHUECKOTO  PAcIpeNeNieHHs,  SBISAETCS  HMCHOJNb30BaHUE  KPHUTEPHUS
XommoropoBa-CmupHoBa  (Siegel, 1956). Ilone3Ho Takke O3HAKOMHTBCS C APYTHMHA
yuebHMKaMu 1o ctatuctuke, Hanpumep (Gilbert, 1987 u Conover, 1980).

6.1.2 MHoHubli 0agaHC

[Tporpamma EMEIT mo xuMun 0cagkoB BKIIOUAET B ce0s1 BCE TITaBHBIE KOMITIOHEHTHI OCAJIKOB.
CnenoBaTenbHO, pa3HOCTb CYMM  KOHLCHTpaUUil  IOJIOXKUTEIBHO M OTPULIATEIIBHO
3apSKEHHBIX MOHOB, BBIPAKEHHBIX B MUKPO3KBUBAJICHTAX HA JIUTP, JOJKHA PABHATHCS HYJIIO.
Jpyrumu cioBaMu, OTHOLICHME CYMM KOHLEHTpalMid KaTMOHOB M aHUOHOB (B MK-3KB/I)
JIOJIKHO PaBHATHCS €UHULIE.

Jns  armMochepHBIX OCanKoOB BKJIQJ MallbIX COCTABIAIONINX, TakuX Kak Qocdarsl,
OpraHMYECKHEe KHCIIOTHI, HE BKJIIOYAEMBIX B pacyeT OajlaHca, OOBIYHO MPEHEOPEKUMO Mall.
[Tpu paBHOBeCHH MEXIy TUOKCHIOM YTJIEpOJa B BO3IYXE M YTOJBHOW KHCIOTOW B OCaIKaX
BKJIa] OmkapOoHaT-MoHa B Auamna3oHe pH MeHee 5 mpeHeOpeXUMO Majl U COCTaBHUT JIUIIB 5
MK-3KB/11 1ipu pH=6. Ctoub ke nmpenedpexnuMo Mai BKiiaa kapooHat-uoHa npu pH menee 8.

OnpIT mokasbiBaeT, yTto npu pH Bbime 6 u3MepsieMble aHUOHBI MPUCYTCTBYIOT B SIBHOM
n30bITKE, YEMY TpPYAHO ObIBaeT HAWTH OOBsicHeHHE. M30BITOK MOXET MMETh MECTO Jaxe
TOrJa, Koraa 100aBIsOTCS pacueTHbIC 3HAUEHHS KOHIIEHTpaluu OukapOoHaTa, BHIYMCICHHbIE
UCXO0Js U3 IPOCTHIX YCJIOBUM PaBHOBECHS.

B navaneneiii mepuop nestenbHoctd EMEIL ompenenenue cinaObIX UM CHIBHBIX KHCIIOT
TUTPOBAaHUEM OBLJIO 00s3aTENILHON 4YacThIO MpOrpamMmbl HaOmoAeHUN. Pe3ynbrarhl Takux
U3MEpEeHUl OOHapyX WM JUIsl HEKOTOPhIX CTAaHUMM 3HAYUTEIbHYIO Ppa3HUIY MEXIY
U3MEPEHHOW KOHIIEHTpAIMel ClabbIX KUCJIOT W KOHIEHTpanueld OukapOoHaT-MOHa,
paccunTaHHOW MO 3HadyeHHI0 pH B mpenmnosiokeHnH paBHOBecHs. Bo3MOXHO, 4TO mpH
HEKOTOPBIX 00CTOSTENHCTBAX MPOOBI OCATKOB MEPEHACHIIICHBI TUOKCHUIOM YTJIEPOAa U MOTYT,
CJIEZIOBATENIbHO, COZIEpKaTh 00Jiee BEICOKME KOHLIEHTPAMK OMKapOOHATOB, YeM JaeT TEOpHs.
OTO 03Ha4aeT HEOOXOAMMOCTHb BBIIOJHEHHUS HM3MEpPEHUil ciaaOblX KUCIOT TUTPOBAHUEM Ha
IIOCTOSIHHOW OCHOBE JJIsl T€X CTaHUuM, rae 3HadeHus pH uacto nmpesbimaror 6. Tonbko 310
JIaCT BO3MOXKHOCTb KOHTPOJIUPOBATh KAYECTBO JAHHBIX I10 OCAIKaM.

[Ipu xpaneHun B mpoOax MOTYT HATH TPOLECCHl PACTBOPEHUS MBUIM, OPraHMYECKOTO
BellecTBa U T.1. [Ipy HeNpaBMIIBHBIX YCIOBUSAX XPaHEHHsI MOTYT TAaK)K€ UATH OMOJIOTHYECKHe
npoueccsl. Ha Takue sABJIEHUS MOKET yKa3blBaTh OTKIIOHEHUE HOHHOM CyMMBI OT HYJIS.

[TpoBepka MOHHOTO OallaHCa JOJKHA BBITIOTHATHCS KaK MOXKHO CKOpee, KOrna eIie MMeeTcs
BO3MOXXHOCTh MOBTOPUTH aHanu3. LleneBbie XapaKTepUCTUKU KadecTBa JaHHBIX (paznen 5.2)
MPEIONIaraf0T TOYHOCTh JTAOOPATOPHBIX aHATM30B IIABHBIX KOMIIOHEHTOB MPOO OCAJKOB Ha
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ypoBHe 10-15%. Ha ocHOBe JaHHBIX MO Pa3HOCTH W MO CyMME KOHIICHTpAllMid KaTHOHOB U
AHUOHOB MOXET OBITh JaHa pEeKOMEHJAlus, 4YTOObl OTHOIIEHHE pPAa3HOCTH HWOHHOMN
KOHIICHTpAIlMK K CYMM€ MOHOB HE BBIXOAMIIO 3a nipeaeinbl 10-15% (3a uckimodenunem mnpoo, B
KOTOPBIX CyMMa KaTHOHOB M aHMOHOB cocTaBiisieT MeHee 50 Mk-3kB/1). Tect Ha cobmtonenue
MOHHOT0 0ajaHca CTOJIb JK€ BaXKEH M NIl XMMHUYECKHMX aHaJIM30B IpoO a’po30iis (eciau Bce
TJIaBHBIE HOHBI U3MEPSIOTCS).

6.1.3 DaeKTpPONpPOBOAHOCTH

JIO’KHO TNPOBOAUTBECS CPAaBHEHHE M3MEPEHHOH 3JIEKTPONPOBOAHOCTH IPOO OCAAKOB €O
3HAYEHUEM 3JIEKTPONPOBOJHOCTH, BBIYMCICHHBIM HA OCHOBE JAaHHBIX O KOHIIEHTPALUSIX
IJIABHBIX MOHOB U U3 YyJIE€JIbHOU MpoBOAUMOCTU. M3MepeHus: 37IeKTpONPOBOAHOCTH JOKHBI
BeIMmoyHATECSL  npu 25°C.  [IpaBuibHOE HM3MEpEHHME 3JEKTPONPOBOAHOCTH  BBISBUT,
JNEHCTBUTENBHO JIM CyMMa HOHHBIX KOHLEHTPALMH CIMIIKOM OONbllas WIM CIUILIKOM
MasieHbKas. B coueraHum c¢ pacueroM HOHHOro OajaHca M C Jpyrol uHdopmauuei,
HanpuMep, COOTHOLUEHUSIMU MEXAYy KOMIIOHEHTAMM MOPCKOH COJIM Ha HPUMOPCKHUX
CTaHLUAX, TECT HA AIEKTPOINPOBOIHOCTh MO3BOIMUT UACHTU(PHUIIMPOBATH OTPAHUYEHHOE YHCIIO
KOMITOHEHTOB, KOTOPBIE MOTYT OBITh U3MEPEHBI C OIIMOKOM.

CrnenyeT 0HaKO 3aMETHUTh, UTO Ipu HU3KKUX 3HaueHusx pH (pH < 4.0) snexTponpoBoAHOCTH
pacTBOopa oOmpezenseTcs B OCHOBHOM HOHaMHU BOAOpoAa. B Takoil cuTyamuu CII0XXHO
0OHapyKUTh OUIMOKH B OIIPEJIETICHUH JPYTUX HOHOB.

[TockoNbKY MaHHBIA TECT, KaK U TECT Ha MOHHBIM OalaHC, OCHOBAaH HA 3HAHUH KOHIECHTPAIHH
HOHOB, €My IIPUCYILU T€ )K€ OTPAHUYEHUS, YTO U ONKMCaHHbIE BbllIe pu pH > 6.

6.1.4 Pacyer HOHHOIO 0aJ1aHCA U YJIEKTPONPOBOIHOCTH

Onpeoenenue cumeonos
(A) Konuenrpauus »snementa A B wmr/a.  IlepBuuHbId mapaMeTp Ul OCAJIKOB,

MIPEACTABJICHHBINA B 0a3€ IaHHBIX.

[A] Konuenrpauus snemeHTa A B MK-3KB/JI. Mcrnonb3yercst B pacyeTax MOHHOW CyMMBI U
JIEKTPOIPOBOJHOCTH.

EA DOxBHBaJeHTHBIN BeC JUIsl HOHHOM (OPMBI 251eMeHTa A B MI/II.

FA VYaenbHas moHHas npoBoauMocTb i HOHHOH (opmbl A B S/cm (S — Cumenc).
VnenbHas mpoBOAUMOCTb F A BbIpaxkaeTcs Kak 3JIEKTPOIPOBOJHOCTb pacTBOpa C
KOHIIEHTpaluel HoHa A, paBHOM OJHOMY 3KBUBAJICHTY Ha JIUTP.

Ilepesoonvie koIhpuyuenmor Konyenmpayuii

Jlnst mepeBonia u3 (A) B [A] ucnonb3yercs cienyrommas Gopmya:

[A]=(A)ﬁg (1)

OKBUBAJIEHTHBIN Bec E A 17151 pa3nuuHbIX HOHOB IpecTaBieH B Ta0u. 6.1.1.
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Tabn. 6.1.1. OxBuBaneHTHble Beca (EA) 1 ynenbHble HOHHBIE IPOBOAMMOCTH (EA 1 FA)

0eckoHeuHO pa3baBiIeHHOro pacTBopa mpu 25°C Ass pa3IuuHBIX
coctapisironux (WMO-GAW Report 85, CRC, 1985-1986).

KomnoHeHT Ea Fa
S042-S 16,0 80,0
SO4?-S (kopp) (a) - -
H* (b) - 349,7
NH4*-N 14,0 73,5
NO3-N 14,0 71,4
Na* 23,0 50,1
Mg2* 12,2 53,0
Cr 35,5 76,3
Ca?* 20,0 59,5
pH (c) - 349,7
K* 39,1 73,5
HCO3™ (d) - 44,5

a)  CynbdaTsl, CKOPPEKTHPOBAHHBIC HAa BKJIA]] MOPCKOW COJM, HE WCIIONB3YIOTCS IPHU
pacyerax HOHHBIX CYMM U 3JIEKTPOIPOBOIHOCTH.

b) B otduere BeIpakaeTcs B MK-IKB/JI, @ HE B MI/J KakK APYrHe KOMIIOHEHTHI OCAIKOB.
CooTBeTCTBEHHO, NepeBoIHOM kodhunnent E, He naetcs.

c¢) 3nauenne pH HampsMyio He MOXET OBITh HCIOJB30BAHO B  pacuerax
aneKkTponpoBogHocTH. CHavaga Hy»KHO BeruucauTh [H'] u3 pH. 3arem 310 3HaueHue
BMmecTe ¢ Fp ans pH ucnons3yercs B pacueTax 3JeKTPONPOBOTHOCTH.

d) buxap6onar-uon (HCO;) He sBisieTCS MEPBUYHBIM THapaMmeTpoM 0a3bl JaHHBIX. OH
TaKXe BBIBOJIUTCS U3 BETMYMHBI pH JUTsl pacyeToB yIeIbHOM IPOBOIUMOCTH.

W3 Tabauipl ciieayeT, YTO HOH BOAOPO/IA SBISIETCS ABHBIM MCKIIOUeHUEeM. B 6a3y qaHHBIX OH
3aHOCHUTCS B PasMEpPHOCTH MK-3KB/I. s sToro kommoneHta Qopmyna (1) Hukorma He

MMPUMCHSCTCA.

Cymma ROJIOHCUMETIbHO 3APANHCEHHBIX UOHOB8

Hcnone3yercs popmya:
ISP = [H'] + [NH,'-N] + [Na'] + [Mg*'] + [Ca®'] + [K'] )

Ecniu Bemmumna H' u3Mmepsiercss TUTpOBaHMEM W OHA OTPHILATENbHA, B pacyeTaXx OHA
NPUHUMAETCS] PaBHOW HYJIIO (CM. HIKE TEKCT I10 CJIa0bIM KHCIOTaM).

Ecau H" ne msmepsiercs, a onpenensiercst pH (npu pH > 0), 3nauenue [H'] 3amensiercst Ha
pacueTHoe:

[H' comp] = 100071 3)
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OctaBmecs wieHbl (Gopmyibl (2) pacCUUTHIBAIOTCA corjacHO ¢opmyne (1), ecnmu TOIbKO
COOTBETCTBYIOIIIE BELIECTBA HW3MEPSIOTCA. B NPOTHBHOM cllydae OHHM TNPHHUMAIOTCS
PaBHBIMU HYJIIO.

Chaowvie Kuciomot

Ecmu xonuentparnus [H'], ompenencHHas TUTpOBaHHEM, UMEET OTPHUIATEIbHOEC 3HAYEHHE,
9TO OOJBIE HE OTPaKaeT KOHIIEHTPAILIUIO B OCAJKaX CHIBHBIX KHUCIOT. BMecTo 3TOr0 Takas
BEJIMYMHA OTpaXaeT CyMMY KOHIIGHTpAlMil pas3Iu4HbIX CJa0bIX KHCJIOT, BKIIOYas
oukapoonat-uon HCO;™. IIpu BOSHUKHOBEHUH TAKOT'O YCJIOBHUS MEPE] ONpPEaeIEHUEM CYyMMBI
HOHOB BBITIOJIHATOTCA ABC OIICpalluu:

[Cnabbie kucnoTbl] = -[H'] 4)
[H]=0 (5)

Cymma ompuuameibHO 3aPANHCEHHBIX UOHO6

Pacuer BenmeTcs mo ocHOBHOM (popmyie:
ISN = [Cnabsle kucnotsl ] umu [HCO;] + [SO4>-S] + [NO5™-N] + [CI] (6)
B stom Beipaskennn useH [Cnabbie KUCTOTHI| onpenessercs mo ¢popmyse (4).

Ecnu Bennuuna [CrnaOble KUCIOTHI| HE U3MepsieTcs, B pacuetax ucnomibsyercs [HCO;| (mpu
pH > 5,0).

[H' comp.] = 1092 pe/l 3)
[HCO;] = 5.1 ue/l (Topol et al., 1985) (7)
T om] ’
H comp.

Octanpable  4wieHbl Qopmynbl (6) paccunteiBatorcss 1o  (opmyne (1) (ecim TONBKO
COOTBETCTBYIOIIIE KOMITOHEHTHI U3MEPSIOTCS).

dnexmponposoonocmsp

Hcnonp3yercs ciemyromas OCHOBHasi hopmyJia:

Cond =10~ -Z[A]-FA“—S (10)
™ cm
3nauenue [A] kak u panee paccuuThiBaeTcs mo gopmye (1).

6.1.5 Hcnouab3oBanue rpaguKoB B pe;xuMe TeKylero BpeMeHH NpHu
NpoBepKe TaHHBIX

KommproTepHas TexHHKa OOJIETYaeT WCIIONBb30BaHUE TPapUUuecKUX MOAXOI0B K KOHTPOIIIO
KauecTBa [JaHHBIX 3a CUET MX BH3yalu3aluu. XOTS MPEACTaBIAETCS IKEJIATEIbHBIM
oOHapy’KeHHe OIMMOOK Ha CaMbIX PAaHHUX CTAIHSX, TOCTPOEHUE IPaUKOB CPEITHEMECTIHBIX
3HAaYCHUN KOHLIEHTpAlMii B TEUEHUE TPEX-UEeThIPEX JET [aBaj0 BO3MOXHOCTb BBISIBUTH
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om0k B nanHeix EMEIL. BrimonHeHne Takoi orepamnyy HaCTOSTEIEHO PEKOMEHYETCsl KaK
JIOTIOTHUTEJIBHBIA TECT Ha KaYeCTBO JAAHHBIX. Takoii ke pyTHHHOMW olepanuei JOKHO OBbITh
MIOCTPOCHUE TPAPUKOB CPEIHECYTOYHBIX KOHIICHTPAIIM W KOJMYECTBA OCAAKOB. | 'paduku
JIOJKHBI CPAaBHMBAThCS C JTAHHBIMHU 3a NPEKHHUE TOJIbl, YCPEIHEHHBIMU 3a MOJIyroaus, 3a
CE30HbI M Jaxe 3a Mmecsubl. Ha OCHOBE NIMHHBIX PSAOB JAHHBIX 3a MHOTHE TOABI (B
Hactosiee Bpemss EMEII Bnageer 00ibIIMM KOJIMYECTBOM TaKUX HAOOPOB) BBIYUCIAIOTCS S-
u 95-nepuentanu. JlaHHble, BBITIAJAIONIUME 33 ATH MPEIEibl, JAOHKHBI MPOBEPSITHCS OoJee
TIIATENLHO.

6.1.6 JIpyrue meToabl NIPOBEPKHU JAHHBIX

Cnenyer uCHONIb30BaTh M3BECTHBIE COOTHOLIEHUS MEXAY KOMIIOHEHTaMH, HalpuMep,
KOMIIOHEHTaMH MOPCKOM COJIH.

6.2 HckiawuyeHne JaHHBIX U3 PACCMOTPEHMS

Henb3st orOpachiBaTh JaHHbIE AaBTOMAaTHYECKM JIMIIb HAa OCHOBAHMU MCIOJIb30BaHUSA
KOMIIBIOTEPHBIX ImporpaMmm. Ilepen mnpuHATHEM Takoro pemeHus AO0JDKHA IMPOBOAUTHCS
THIaTeJIbHA Py4Has IIPOBEPKA.

IHensto EMEII sBmsieTcs obOecnedenne wuHoOpMmanuend o 3arps3HeHUd aTMocdepbl OT
YAAJICHHBIX AHTPOMNOICHHBIX HCTOYHUKOB, OT HpHpOI[HOﬁ OSMHUCCHUHN U OT HCTOYHHUKOB B
npefenax JJaHHOTO perruoHa (€ClM TOJNIbKO OSTO COOTBETCTBYET KpPUTEPUSM BBIOOpA
MECTOPACTIONOKEHHS CTAHIIUH MOHUTOPHUHTA).

Jannble, Hecyuue Ipyroil Tum uHpOpMalMM, HApuUMep, O 3arpsS3HEHHBIX MPoOax WK O
HENpaBWIBHOM O0OpaleHuH ¢ IpoOaMu, JOJDKHBI IPUHUMAThCA B 0a3y JAHHBIX JIMIIb B TOM
cllydae, €Clid €CTh YBEpEHHOCThb, UTO 3arpsi3HEHHEM NpoObl MOXHO mpeHeOpeds. Tem He
MEHee, TaKHe JaHHbIE JOJKHBI ObITh TOMEUYEHBI (PIIakKaMU.

6.3 Kuaaccupukanus npod ocaakoB

[Inan mo ob6ecneyennto kauectBa naHHeix (EMEP/CCC Report 1/88) u HacTosiee
PykoBoicTBO MaroT KiaccupUKanuio mpod aTMochepHBIX 0CaTKOB, OCHOBAHHYIO Ha TIPOBEPKE
MOHHOTO OaJlaHCa W CPAaBHEHUSIX U3MEPEHHOW W PACCUMTAHHOM 3JIEKTPONPOBOAHOCTH. MMes
BBHIy IICJICBHIC XapaKTCPUCTUKN KAa4eCTBa JAHHBIX, MPEICTABIIACTCS Pa3yMHBIM 0a3UpOBATh
KIaccu(UKalilo Ha KPUTEPHsIX, MPEACTaBIeHHBIX B pazaene S5.2. Kiaccudukanuwy,
MIPEJICTABJIICHHBIC B JIBYX TNPEABIAYIIUX Bepcusix PyKOBOACTBa, MCIONIB30BaTh OOJBINE HE
CJIelyeT, a HoBas Kiaccuukaius OyIeT qaHa B CICAYIOUICH BEPCUU.

6.4 Duaxku, XapaKTepu3yKIlHe KAa4eCTBO JAHHBIX

Panee ObUTO UCTIONB30BAHO HECKOIBKO ()IIAYKKOB, TAIOIMIUX HHPOPMAIIHIO O KAUYECTBE JAHHBIX,
XpaHUMBIX B 0a3e TaHHBIX. 3HAYCHHE ITHX (DIKKOB B HACTOSIIIEE BPEMsI TIEpECMAaTPHBACTCSI.
HoBas cucrtema (yiaxkKoB COJCPXKHT CTapble 0003HAYCHHUS M, IPU HEOOXOTUMOCTH, MOXKET
OBITH pacIIMpEHa.
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Hexoropsie u3 cranmmiit EMEII pacnonoxeHsl B TpUOPEKHBIX pailoHaX U BpeMsl OT BpEMEHH
MIOJIBEPKEHBl CYIECTBEHHOMY BJIMSHMIO YacTHUI] MOPCKOM conu. EcTecTBEHHO, 4TO 3TO
CKa3bIBAa€TCSl HA COJEP)KAHWM HEKOTOPBIX KOMIIOHEHTOB B INpoOax ocaikoB. Takue mpoObl
JOJDKHBI  OBITH TOMEuYeHbl B 0a3e JaHHBIX COOTBETCTBYIOIIUM GuaxkoM. OcCOOEHHO
3HAYUTENIbHYI0 HEOIPE/EICHHOCTh Oy/leT MMETh 3HAaYeHHE «HU30BITOUHBIX CYJIb(paToB» B
ocaJiKkax, MOCKOJIbKY OHO MPEACTaBISET Pa3HOCTh JBYX OOJIBIIMX BEJIWYMH, YTO JIOJIKHO OBITH
MOMEUEHO (PIIAYKKOM.

Jluo, oTBewaromee B KaXAOW CTpaHE 3a NPEACTABICHHE JaHHBIX, Ha3bIBACTCA
«TOCTaBMIMKOM JaHHBIX» wiu DO. D10 aumo Oyner umeTh Aoctyn K kommneiorepy NILU u
OyJIeT TOJDKHO MPEANPUHUMATE MEPhl OCTOPOKHOCTH TPH Nepeavye JaHHBIX B IIEHTPAIbHYIO
6a3y mannbix KXII.

dnaxku OTCOPTHPOBAHBI B COOTBETCTBUMU C HUX CTCICHBIO KPHUTHYHOCTH. dnaxku ¢
HOMCpaMH BBIIIC 250 YKa3bIBalOT Ha HCKIIOYCHHUEC AJAHHOI'0 3HAYCHHA KaK IMPU3HAHHOTO
HeﬂeﬁCTBHTeHLHBIM NI UMCIOIIIUM HU3KOC Ka4CCTBO.

dnaxku ¢ HOMEpaMu MCHCC 250 YKa3bIBalOT Ha MPUCMIIEMOCTb 3HAYCHHA, HAXKE C€CIU ITO
S3HAYCHUC HC IMpPOoHIJIO TCCTOB Ha MOATBCPKIACHUC Ka4dCCTBA. Haan/IMep, 3HAYCHHUEC MOXCT
OBITH 9KCTPEMAJIbHO BBICOKHUM, HO OBLIO MMPU3HAHO B PE3YJIbTATC NPOBCPKU KOPPCKTHBIM.

®naxok 100 yka3pIBaeT, YTO 3HAYCHUE MPHUEMIIEMO, JaXKE €CJIM HUCIIOJIBb30BaHbl (DIaKKU
UCcKITIoYeHHs B nuamnaszoHe 250-999. B stom cimydae ¢uiaxkok 100 qomKeH HpeaecTBOBATh
npyrum ¢uaxkkam. Bo Bcex Apyrux ciydasix, €ciM UCHOJIB3yeTcsl Oosee ABYX (hIIaXKKOB,
q)ﬂa)KKI/I ¢ 0oJ1ee JKECTKUMU KPpUTCPUAMU Ka4CCTBA NOJIKHBI CTABUTHCA IICPBBIMMU.

Bece ¢naxku rpynnupyloTcss mo OBYM Kateropusm: V (mpuemiieMoe HM3MEHeHue) i |
(HempuemIIeMOe U3MEpPEHHUE).

6.4.1 TI'pynmna9: orcyrcrBue U3MepeHus:

Korna pe3ysnbraT M3MepeHHs: OTCYTCTBYET, U HET HUKAKOW JOMOJHHUTEIBHOW MH(OpPMAINH,
MBIl HE MOXXEM TPHUIUCATh H3MEPEHHUIO KAaKOTO-TMOO YHCIICHHOTO 3HAuYCHUs. 3HAuCHUE
U3MEPEHUsl JIOJDKHO OBITh B 3TOM ClIydae 3aMEHEHO (DJIaKKOM OTCYTCTBHs JaHHBIX. Bce
(GIaXKH ITOH TPYNIBI O3HAYAIOT HEBOCIOJIHUMYIO IMOTEPIO C HEBO3MOXKHOCTBHIO 3aMEHBI
pacueTHbIM 3HA4YeHHEM WM OIleHKoi. B aroit curyauun DO wucnons3yeT oAWH U3
crenyromux (IakKoB (B AOMOJIHEHUE K (JIKKY TIOTEPH 3HAYCHUS B (haiiie):

®aaxok | Unnexc | Kareropusi | Onucanue
999 MMU I W3MepeHne nporynieHo o Hen3BeCTHON MPHUYHHE
990 MSN 1 Ocajku He U3MEPSUTUCh M3-3a cHeromnana. HeoOxomaum it cTapbix
(I/ICTOpl/I'-IeCKI/IX) JAaHHbIX, HC UCTIOJIL3YCTCA JIJI1 HOBBIX TaHHBIX
980 MZS 1 IMporyck u3-3a KATMOPOBKH HIIM [IPOBEPKUA MOHUTOPA

6.4.2 TI'pynna 8: Het onpenesieHust

B HEKOTOpBIX cllydasx H3MEpPEHHE MOKET OBbITh HE BBINOJHEHO, MOCKOJBKY MapameTp,
MOJIeXKAIUN U3MEPEHHUI0, HE MOT OBITh ompeseneH. Kak oTMeyanoch BbIIIE, KOHIIEHTPALIHS
BEILIECTBA B OCAJKax HE OMNPEAEISETCSA, KOrja KOJMYECTBO OCAaAKOB PaBHO HyNw. B atou
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CUTyalluy U3MEPEHUE HE MPOIYIIEHO, U JOCTYITHOCTh JAHHBIX M3-3a 3TOTO HE YMEHBIINJIACK.
IIpn OTCyTCTBMM ONpEeNeIeHUs HET BO3MOXKHOCTH PACCUMUTATh WA OLCHUTH 3HAa4YCHUE.
JIOTKHBI OBITH HCTIOJIB30BAHBI CIIETYIOIINE (IIAXKKH.

®aaxok | Unnexc | Kareropusi | Onucanue
899 UusS | W3MepeHne OTCYTCTBYET IO HEOMPEASICHHON MPHUYNHE
890 UNP 1 Konnentpamuss B ocagkax HE OIpeneieHa H3-3a OTCYTCTBUS
0CaIKOB

6.4.3 TI'pynna 7: 3HayeHHe HEM3BECTHO

Orta rpymma (JaakKoB CTAaBUTCS B cliydae, €CJIM TOYHOS YUCIICHHOE 3HAYCHHE HEM3BECTHO, HO
MMEETCs CYIIECTBEHHAsI TOTIOTHUTENbHAs nHpOopManus. Takas cCuTyalus UMeeT MECTO, KOT1a
W3MEpeHHas BEJIMYMHA JIOKHT HIDKE Tpejesia JACTCKTHPOBAHHWS WHCTPYMEHTA WM METOJa,
WM OHO MIPU3HAHO 00Ja1aromuM 00JIee HU3KUM KadyeCTBOM, 4eM OOBIYHO.

Jl1st MHOTHX, KTO UCIIOJIb3YET JaHHBIE, BAKHO 3HATh, YTO JaHHAsl BEJIMUYMHA Maja, 1aXe eCly
KOHKPETHOE YHWCJIEHHOE 3HaueHue HejocTynHo. Hekoropeie mnorpedburtenn wuHbopManuu
MOTYT HCIIOJIb30BaTh HEKOE 3aMEHsoIIee 3HaYeHHEe. BHIOOp Takoro 3aMEeHSIOIIEro 3HAYCHHS
MOKET OBITh OCHOBAaH Ha BEJIMYMHE NpeJeNna JeTEKTUPOBaHUS (€CiIM OH IMpeICTaBieH B
oTyeTe) WIM Ha JOOBIX JApyrux oueHkax. CTaTUCTUKM pa3paboTamu METOAbl JUis
UCIONIb30BaHusl (YHKIMM pacHpeieNieHus BCeX MPEJICTaBICHHBIX 3HAYEHUH ISl OLCHKU
CPEIHUX 3HAUEHUH TeX U3MEPEHMH, KOTOPBIE HAXOAATCS HUXKE Ipeieia JeTEKTUPOBaHUSL.

Daaxok | Uuaeke | Kareropusi | Onucanue

799 MUE 1 W3mepenne mpomymieHo (MPUYUHBI HEW3BECTHBI), 3HAYCHHE
NPEJCTABIEHO OLIEHOYHOU BEJIMUUHOU

784 LPE 1 Masioe KOJIM4YecTBO 0CaJKOB, KOHIIEHTpALIKs OIICHEHA

783 LPU 1 Maiioe KOnU4ecTBO 0CaIKOB, KOHIIEHTPALUsI HEU3BECTHA

781 BDL Vv 3HaueHHEe HMIXKE Mpefena JETeKTUPOBAHMs, 3HAUYEHHE 3aMEHEHO
IPEENIOM JETEKTUPOBAHHUS

780 BDE A\ 3HaueHHe HIDKE MpeneNia NeTeKTHPOBAHMS, 3HAUYEHHE 3aMEHEHO
OLICHKOHI

771 ARL A\ 3HayeHWe BBIXOAUT 332 BEPXHUU MpeneNl ONpeAecHUs, 3HAUCHUE
3aMEHEHO BEJIMYMHONW BEPXHETO MpeJelia ONpeacIeHHs

770 ARE A\ 3HayeHWEe BBIXOAUT 332 BEPXHUU MpeneNl OIpeAecHUs, 3HAUCHUE
3aMEHEHO OLIEHKON

750 ALK | CBOOOIHBI MOH BOAOpoAa B mpoOe MIETOYHOTO XapakTepa HeE
HU3MEPSICS

701 LAU 1 Menee TOYHOE, 4YeM OOBIYHO, 3HAYEHHE [0 HEHU3BECTHBIM
MpUYMHAM (HCTIONIb3YEeTCsl TOIBKO IS CTApbhIX JAHHBIX, IJIS1 HOBBIX
JaHHBIX cM. rpymmsl 600 u 500)

6.4.4 TI'pynna 6: mexaHn4eckue nmpoodaeMbl

Orta rpynmna ¢uaKkoB UCMHOJb3YyEeTCsl B TEX CIy4asX, KOTrJa 3HA4eHHE M3MEPEHUS SBISETCS
MEHEE TOYHBIM, 4Ye€M OOBIYHO, H3-3a CJOXHBIX TOTOAHBIX YCJIOBMM WM H3-32 COOEB
anmapatypbl. M3MepeHHOe 3HaueHHE MPEACTABISAETCS, HO JIOJDKHO OBITh HCKIIOYEHO W3
WCIIOJIb30BaHUs, KOTJ]a TPEOYEeTCsl CTPOTUH KOHTPOJIb KaueCTBa.
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Daaxkok | Uunexke | Kareropusi | Onucanue

699 LMU | MexaHu4eckas npodiema, IpuYrHa He U3BECTHA

679 LUM A\ TouHO He yCTaHOBIEHHBIE METEOPOIIOTUIECKUE YCIOBUSL

678 LHU \Y Vparan

677 LAI I [ToxpsITHE BXOJHOTO OTBEPCTHS JIHIOM W HHEEM

659 LSA I TouHO He ycTaHOBIIEHHAsI aHOMaIIHsI IPoO0oTOOpa

658 LSV I CruInkoM Majbiii 00beM BO3ayxa

657 LPO A\ [lpuemHas eMKOCTb 0CaAKOCOOpPHMKA IepernoyiHeHa. JIuBeHb
(tkBa)

656 LWB Vv [Monomka WO-ocaakocOopHHKa, 0TOOp MPOM3BEAEH B MOCTOSHHO
OTKPBITHIH 0CaIKOCOOPHUK

655 LMI \Y JIBe npoOBI cMemaHbl BMECTE HM3-3a 3all03/1aJI0T0 00CTy KUBaHUSI.
OrnieHOYHOE 3HaUCHHME MOJYIEHO KaK CpeTHee.

654 LLS Vv IMepron npobooTOOpa JANMHHEE OOBIYHOTO, TIPEACTABJICHA
HaOJIIONEHHAs BEINYHNHA

653 LSH \Y IMepuon  mpobooTboOpa  KOpode  OOBIYHOIO,  MPEJCTaBIICHA
HaOJIIONEeHHAs BEINYHNHA

649 LTP A% BpeMeHHOE OTKIIIOYEHHE 3JIEKTPUYECTBA IIOBIMSIIO Ha paboTy
poOOOTOOPHBIX YCTPOUCTB

6.4.5

I'pynna 5: xumuveckue npoodsaemMbl

Ora rpynna (ruaxkoB HMCIONB3YeTCs, KOIrJa W3MEPEHHOE 3HAau€HHE MMEET MEHBIIYI0 4YeM
O0OBIYHO TOYHOCTH H3-3a TPOOJIEM C XHMHUYECKHM 3arps3HeHueM mpoObl. M3mepeHnHoe
S3HAYCHUC TMPCACTABIACTCA, HO OOJIKHO 6LITB HUCKIIIOYCHO M3 HCIIOJIBb30BaHHA, KOorjga
TpeOyeTcsl CTPOruidi KOHTPOJIh KaYeCTBa.

Daaxok | Uuaexke | Kateropusi | Onucanue

599 LUC 1 To4HO HE YCTAHOBJIEHHOE 3arpA3HEHHE U JIOKAIBbHOE BIMSIHUE

593 LNC I [TpompITiIeHHOE 3arpsi3HEHNE

591 LAC I CenbCKOX03SHCTBEHHOE 3arps3HEHHE

578 LSS I Bonpimodd  BkJag MOpCKOW conmu  (OTHOUIEHHME MOPCKHX |
M30BITOUHBIX Cyib(aroB Oospuie 2. Mcnonb3yercss TONBKO s
CTaphIX JTAHHBIX, JJISI HOBBIX cM. 451/450)

568 LSC I OuimbKa B KaJIbIUK U3-3a 3arPSI3HEHHS [IECKOM

567 LIC 1 Ommubka B pH, NH4", K u3-3a onajaHus HaceKOMBIX

566 LBC | Ommbka B pH, NH4", K’ u3-3a Hanu4us NTHYBEr0 MOMETa

565 LPC 1 Ommbka B K n3-3a Tomaganust mMsUTBIGL WK JHCTHEB

558 SCV Vv 3arpsi3HeHHE TIECKOM, HO Mpoba mpu3HaHa T0CTOBEPHOH

557 LIV Vv 3arpsi3HEeHNE HACEKOMBIMH, HO IIP00a pU3HaHa JOCTOBEPHOI

556 LBV \Y/ 3arps3HeHre MOMETOM, HO 1Mpoba Mpu3HaHA JOCTOBEPHON

555 LPV A\ 3arps3HeHue IbUIBLOM W/WIM JIUCThSIMU, HO IpoOa IpU3HaHA
JIOCTOBEPHOM

549 LCH 1 3arps3HEHHBIC XUMUKATHI

540 LSI I CriekTpanbHBIC TIOMEXH B 1a0OpaTOPHOM aHAIN3e

532 LHB vV 3HaueHHe MEHee TOYHO, YEM OOBIYHO, M3-3a BHICOKOM OJIAHKOBOM
BEJIMYMHbBI

531 LLR Vv Huzkoe 3HaueHnEe BOCCTAHOBJICHUS CTAaHAAPTA, AaHATN3 HE TOUCH

521 LBA Vv B npoby Obu1 no006aBieH Oakrepuimi AJIsl COXpaHEHHs MPOObI B

TEIJIOM KJIMMaTe. 3HaueHHe ITPU3HAHO JOCTOBCPHLIM.
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6.4.6

I'pynna 4: 3xcTpemMajibHble WM NPOTHBOPEYMBbIC 3HAYCHUS

Jannas rpynma (ua)kkoB HCHOJB3YETCS TIOCIE OLEHKH JOCTOBEPHOCTH HM3MEPEHHBIX
BennurH. Ecian nu3MepeHHas BeTU4MHA SKCTPEMaIbHO BEJIMKA WIIM Majia, BO MHOTHX CIIy4asx
HAa OCHOBE TOJIBKO CTaTHCTUYECKOW OOpabOTKM MOKET BO3HUKHYTH ITOJIO3PEHHE B €e
omunboyHocTH. I O€30MacHOCTH Takue 3HAYEHUsS JOJDKHBI OBITh UCKIIIOYEHBI U3 0a3bl

JAHHEBIX.

HekoTopsie n3mepeHus: onpeaensoTcs Kak He COOTBETCTBYIOIIME JIPYTUM HU3MEPEHUSIM WU
pacueTHbIM HapameTrpaMm (MOHHBIN OajaHc, 3JEKTPONPOBOAHOCTh U T.1.). Takue M3MepeHus
MOTYT OBITh MCIOJIB30BaHbl C OINPEAECIIEHHOW NPEIOCTOPOKHOCTBIO, HO JIOJKHBI OBITh
UCKJIIOUEHBI U3 HCII0JIb30BaHMsL, KOTJa TpeOyeTcsl CTpOruii KOHTPOJIb KayecTBa.

Daaxkok | Uunexke | Kareropusi | Onucanue

499 INU A\ HecootBercTBUEe ¢  OpyrMMH  4YETKO HE  ONpEAeSIEHHBIMU
N3MEpPEHUSIMH

478 IBA | HecooTBercTBre, BBISBIEHHOE O HMOHHOMY OanaHcy, 3Ha4EHUE
MIPU3HAHO HEACWCTBUTEIHHBIM

477 ICO I Hecootserctaue, BBISIBIICHHOE o CPaBHEHUIO
JIEKTPOIIPOBOAHOCTH, 3HAYCHUE IPU3HAHO HENIEHCTBUTEIBEHBIM

476 IBV \Y% HecooTBercTBrE, BBISIBIEHHOE 110 HOHHOMY OalaHCy, HO 3HaYECHHUE
MIPU3HAHO NEHCTBUTEIEHBIM

475 COov A\ HecootBercTBue, BBIABJIEHHOE o CPaBHEHMIO
AIEKTPONPOBOTHOCTH, HO 3HAUCHHUE MMPU3HAHO IEHCTBUTEILHBIM

460 ISC | 3arpsi3HeHHE T0103PEBACTCS

459 EUE 1 DKCTpeManbHOE 3HAYCHHE, SIBHAS OITHUOKA HE BBISBICHA

458 EXH \Y% DKCTpeManbHO BBICOKOE 3HAYCHHE, BBIXOAMIIEE 3a MPEleibl
YYETBEPEHHOTO CTaHIAPTHOT'O OTKJIOHEHHUS MpPH JIOT-HOPMAJIEHOM
pacrpeieneHiu

457 EXL Vv DKCTpEMaabHO HHU3KOE 3HAYEHHE, BBIXOMAAIIEE 3a MPEIEIb
YUETBEPEHHOTO CTaHJAPTHOI'O OTKJIOHEHUs IPH JIOr-HOPMaJIbHOM
pacrpeaeneHiu

456 IDO 3HaueHUe UCKAXKEHO OCTABIIMKOM JaHHBIX

451 SSI 3HauCHHE HENPUEMIIEMO W3-32 CJMIIKOM OOJBIIOTO BKJIaja
MOPCKOH COJIN

450 SSvV \Y 3HauYNTEIbHBINA BKJIaJ MOPCKOM COJM, HO 3HAUYCHHE NTPHEMIIEMO

6.4.7 TI'pynna 3: pesepBHasi rpynna ¢uia:kkoB

Hannas rpynma ¢aaxkos (301-399) k HacTosieMy BpeMEHH HE OIpe/iesieHa.

6.4.8

JlanHas

I'pynna 2: ¢p1axky MCKIHOYEHUS, TOCTABJIEHHbIE COCTABUTEIEM
0a3bI JaHHBIX

rpymnma

(braxkoB

npeaHadHavdycHa JJIsL HCIIOJIb30BaHUA COCTaBUTECIIEM

(koopauHaTopoM) 0a3bl AaHHBIX. DIaXKW 3TOM TIpyNIbl UAEHTHYHBI NMPUBEIAECHHOW BBIIIE
rpynne 4. OHM cTaBATCS COCTaBUTENEM 0a3bl JaHHBIX, €CJIUM OOHAPYKUBAIOTCA KaKHe-TU00
HECOOTBETCTBHSI, HO JI0 3TOT0 JaHHbIE HE ObUIN MOMEUEHbI (IIaKKaMH.
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Daaxkok | Uunexke | Kareropusi | Onucanue

299 CNU A\ HecootBercTBUE ¢  OpyrMMH  4YETKO HE  ONpEAeSIEHHBIMU
N3MEpPEHUSIMH

278 CBA 1 HecooTBercTBre, BBISBIEHHOE O HMOHHOMY OanaHcy, 3Ha4EHUE
MIPU3HAHO HENEHCTBUTEIBHBIM

277 CCO | HecootBercTBue, BBIABJIEHHOE 1o CPaBHEHMIO
JIEKTPOIIPOBOAHOCTH, 3HAYCHUE IPU3HAHO HENICHCTBUTEIBHBIM

276 Clv A\ HecooTBeTcTBrE, BBISIBIEHHOE 110 HOHHOMY OalaHCy, HO 3Ha4YECHUE
MIPU3HAHO JIEHCTBUTEIEHBIM

275 CCV VvV HecootBercTBuE, BBISIBJIEHHOE o CPaBHEHMIO
AIEKTPOIIPOBOTHOCTH, HO 3HAUCHHUE MMPU3HAHO CHCTBUTEIEHBIM

260 CSC I 3arpsi3HeHHE N0103PEBACTCS

259 CUE 1 DKCTpeManbHOE 3HAUCHHE, SIBHAS OITHUOKA HE BBISBICHA

258 CXH \Y% DKCTpeMalibHO BBICOKOE 3HAYCHHE, BBIXOAMIIEE 3a MPEIeibl
Y4eTBEPEHHOTO CTaHIAPTHOI'O OTKJIOHEHHUS MpPU JIOT-HOPMAJIEHOM
pacnpeieneHiu

257 CXL Vv DKCTpEMaabHO HHU3KOE 3HAYEHHE, BBIXOMAAIIEE 3a MPEIEIb
YUYETBEPECHHOI'0 CTaHAAPTHOI'O OTKJIIOHCHUS IMPH JIOr-HOPMaJIbHOM
pacrpeieneHnu

251 CSI I 3HAaYCHWE HENPUEMIIEMO H3-32 CJIMIIKOM OOJIBIIIOTO  BKJIaja
MOPCKOU COJIN

250 CSV Vv 3HAaYUTENbHBIN BKJIaJ MOPCKON COJIM, HO 3HAUEHHE MTPUEMIIEMO

249 QDT \Y% HcnpaBnenue siBHOHN ONeYaTKy, 3HaUCHHUE IPUEMIIEMO

211 QDI \Y/ HeperynsipHble 1aHHbIE, TPOBEPEHHBIE U IPUHATHIE COCTABUTEIIEM
0a3bl TaHHBIX, 3HAUECHHNE TPHEMIIEMO

210 QDE A\ Dnu3oandyecKue JaHHbBIE, TIPOBEPEHHBIE U MPUHSITHIE COCTaBUTEIIEM
0a3bl TaHHBIX, 3HAUYCHHUE TPUEMIIEMO

6.4.9

I'pynna 1: ¢paxkku ucKI0YeHUs A NIPUHATHIX, HO
HeperyJIsipHbIX JaHHBIX

Daaxok | Uuaeke | Kareropusi | Onucanue

147 QOD Vv Huxe TeopeTnueckoro mnpenena AETEKTUPOBAHUS WU IIpenesa 110
obecrieueHHI0  KadecTBa, HO 3HAYeHHE OBbUIO  H3MEPEHO,
IIPEJICTABICHO U IPU3HAHO MPUEMIIEMBIM

120 QOR Vv IIpoba u3MepeHa BHOBH C MOJYYCHHEM TOTO JK€ pe3yJbTara,
MPU3HAHHOIO IPUEMIIEMBIM

111 QOI Vv Heperynsipubie 1aHHbIe, TPOBEPEHHBIE U MPUHATHIE MOCTABIIMKOM
JIAHHBIX, 3HAUEHNE IPUEMIIEMO

110 QOE A\ Onu3oandeckue JaHHbIE, IPOBEPEHHBIE U MPUHATHIE NOCTaBIIUKOM
JIAHHBIX, 3HAUEHHE IPUEMIIEMO

100 QOU \Y/ [IpoBepeHHble  JaHHBIE IOCTABIIMKOM  JIaHHBIX, 3HAYCHUE
IPUEMIIEMO

6.4.10 TI'pynma0

Ota rpynna ¢uaxkos (001-099) B HacTosiee Bpemst He ornpezaenieHa. dnaxok co 3HaYCHUEM
0 He sBiIsAeTCS MHIUKATOPOM OIMOKM. OH MOXeT ObITh MpHUNHUCaH K JH000H (hiIakkoBOH
IIEPEMEHHON I BCEX HM3MEPEHMM, KAa4eCTBO KOTOPBIX IPU3HAHO HOPMAIBHBIM. Takum
croco0OM MOCTaBUIMK JaHHBIX MOATBEP)KIAET, YTO 3HAUEHHE MPUEMIIEMO (HET KOHKPETHBIX
IIPUYMH OpaKkoBaTh JaHHOE 3HAUYEHUE).
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6.5 IlpeacraBiieHne JaHHbIX

HoBas ©6a3za npannsix EMEIl comepxur 3HaueHWs KOHLEHTPALMi WJIM H3MEpPEHHH ¢
COOTBETCTBYIOIMMH IOMETKaMM/(iaXkKaMHM K JaHHBIM, a Takke MH(OPMAIMIO O CTAHIUIX
MOHHUTOPHHTa, TpUOOpax M T.J.

Panee B KXII Ob11u pa3paboTtans! GopMbl peACTaBICHUS JaHHBIX. Tpu GOPMBI MOTYT OBITH
HCTIONIb30BAHBI JIJIsI TPEJICTABICHHS JaHHBIX 110 KOHIICHTPALMSM: TIepBast UIs BO3LyXa, BTOpas
JUISL OCaJKOB, a TPEThsl Ul KOMIOHEHTOB BO3/yXa M OCaakoB. Takke ObUIM pa3pabOTaHBI
bopmbl, copeprkamre HHPOPMALIUIO O CTAHLUSAX MOHUTOPHUHTA.

CucremMa mpencTaBiieHUs] JaHHBIX cooTBeTCcTBYeT npaBmiaM NASA/AMES tum 1001. Kpome
Toro, 3ToT (popmat orBevaer ISO 7168. MarHuTHble JEHTHI Uil XpaHEHUS U IEPECHUIKH
JAHHBIX HE JOJDKHBI MCTIONIb30BaThes. B Oymymem st mombs3oBareneir NASA/AMES u ISO
7168 Oyzaer opraHM30BaH JOCTYI B 06a3y NaHHbBIX uepe3 kommnbrorep HUJIY, u nons3oBarenu
CMOTYT TIepeiaBaTh JaHHBIE HEMTOCPEIICTBEHHO B 0a3y MaHHBIX uyepe3 MHTepHeT.

Jannbie nomxHbl npenctabinatbest B KX nBaxknbl B roa: B CEHTSIOpe NaHHBIE 3a TIEPHOJ C
SHBaps MO HIOHb MPEAIIECTBYIOIIETO rojla, a B MapTe — C HIONS 1o jaekabps. JlaHHbIE,
KOTOpbIE HE OBLIN MOJIYYEHBI IO KOHIIA CJIEIYIONIET0 ro/ia, He OyayT BKJIIOYECHBI B €5KETO/IHBIC
otuetsl KXI[ mo pe3ynbraTaM MOHUTOPHHTIA, MOCKOJBKY HX 00pabOTKa W TMOJATOTOBKA K
MeYaT 3aHUMAET MHOTO BPEMEHH.

[Tponerypa npencTaBieHus TaHHBIX JeTaIbHO ONMucaHa Ha BeO-cTpanuie KXII:
http://www.nilu.no/projects/ccc/submission.html

JlaHHBIE MOHMTOPHUHTIA TOCTYNHBI Yepe3 HTepHeT no agpecy:
http://www.nilu.no/projects/ccc/emepdata.html. Kpome Toro, mnewaralotcs u
PacIpOCTPAHSIOTCS OTYETHI C 000OIEHHEM ITaHHBIX 33 IO U 32 CE30HBI.

OnBIT MOKa3bIBAET, YTO OLIMOKK OOHApY)KUBAIOTCS AK€ B OKOHYATENbHBIX NaHHBIX. [Ipu
00HapyXeHUHU OMIMOOK Ha JTI0OO0M dTane OHU JOJDKHBI OBITH UCIIPABJICHBI KAK MOKHO CKOpee.
Takum oOpazom, 6a3a manueix KXI[ Oyner comepxkarh B Jr000H MOMEHT BPEMEHH CaMyO
MPaBUJIBHYIO BEPCUIO JAHHBIX. /18 HAYYHBIX yenell 0OHOGNIeHHble KONUU OAHHBIX OONHCHDBL
6cez0a 3anpawueamscs 8 KXI].

6.6 CcoLIKHn

Chemical Rubber Co. (1985) Handbook of chemistry and physics. 66th Edition, 1985-1986.
Boca Raton, CRC Press.

Conover, W.J. (1980) Practical nonparametric statistics. New York, Wiley.

Gilbert, R.O. (1987) Statistical methods for environmental pollution monitoring. New York,
Van Nostrand Reinhold.

Krognes, T., Gunstrom, T.0. and Schaug, J. (1995) Air quality databases at NILU. EBAS
version 1.01. Kjeller (NILU TR 3/95).

Schaug, J. (1988) Quality assurance plan for EMEP. Lillestrom, Norwegian Institute for Air
Research (EMEP/CCC-Report 1/88).



269

Siegel, S. (1956) Nonparametric statistics for the behavioral sciences. New York, McCraw-
Hill.

Sverdrup, H.U., Johnson, M.W. and Fleming, R.H. (1942) The oceans, their physics,
chemistry, and general biology. New York, Pretice-Hall.

Topol, L.E., Lev-On, M., Flanagan, J., Schwall, R.J., Jackson, A.E. and Mitchell, W.J. (1985)
Quality assurance manual for precipitation measurement systems. Research Triangle Park,
NC., U.S. Environmental Protection Agency.

WMO (undated) Chemical analysis of precipitation for GAW: Laboratory analytical methods
and sample collection standards. Geneva (WMO/GAW No. 85). (WMO/TD-550).



270



