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YTBEPXAIO

[lepBriif 3amecTuTeNs [Ipeacesarens

["ockoMcanaImmHaa30pa Poccum
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caHUTapHOro Bpava Poccurickolt Oeaepativu
C.B.CemeHos

31 ox1sabpsa 1996 1.

MYK 4.1.646—4.1.660—96

Jlata BBEJJeHMA ~ C MOMEHTA YTBEPXJICHUA

Oo0nacTe npuMeHeHust

MeTroauuecKkHe YKa3aHusg MO ONMPEASICHHIO KOHUCHTPAMH XUMMYECKHX
BCINCCTB B BOAC MPEIHA3HAYCHBI 11 UCMOMB30BAHHA OPraHAMH roCyaap-
CBCHHOTO CAHMTAPHO-3MUACMHOJIOTHYECKOT0 HAA30pa NpH OCYMIECTBICHMH
IOCYAAPCTBEHHOIO KOHTPOJIA 34 COOMOACHUEM TPEOOBAHMM K KA4YECTBY BOADI
LUCHTPAIM3OBAHHOIO XO3SHUCTBCHHO-TMIMTBEBOTO BOJOCHAOKCHHUA, BOAOXO-
3TACTBCHHBIMH  OPraHM3allMsAMH, NPOHU3BOACTBCHHBIMM JAOOpaTOPHAMH
MPCANPHATHA, KOHTPOTHUPYIOINMMH COCTOSIHME BOJHBIX OOBEKTOB, 4 TAKXKE
HAYYHO-HCCEAOBATSILCKHUMHI HHCTUTYTaMH, paboTaromumu B 001aCTH TUrie-
HbI BOJHBIX OOBCKTOB.

BrmoyeHHbIe B COOPHUK METOOHYECKHME YKA3aHUA pa3padoTaHbl B CO-

orBercTBaM ¢ TpeboBanuamu ['OCTa 8.010—90 "Meroauku BHINOTHEHUS

mwmepenit’, 'OCTa 17.0.0.02—79 "Oxpana mpupoast. Merponormueckoe
00CCHICUCHHE KOHTPOIA 3arpA3HEHHOCTH aTMOC(HEPBI, MOBEPXHOCTHLIX BOX U
nmouBsl. OCHOBHBIE MONOKEHNA". B COOpHHUKE IMPpUBEACHHI METOAMKH O M3ME-
PCHHMIO KOHLICHTpALHH 40 XHMHYCCKHX BEIIECTB.

Mero ks BBITIOJTHECHBI ¢ HCMOMB30BAHHEM COBPEMEHHBIX (PH3MKO-XH-
MHYCCHX METOIOB HCCICAOBAHUA ra30BOH XpoMaTorpaQuu ¢ pa3IM4HOrO BH-
N3 ACTCKTHPOBAHHEM, MCTPOJIOTHYECKH aTTECTOBAHBI H JAKT BO3MOXKHOCTh
KOHTOIMPOBATH COACPYKAHHUE XHMHYCCKMX BEIICCTB HA YPOBHC W MCHBIIE MX
MPEACABHO JONYCTHMBIX KOHLICHTpAUMit B BOAC, YCTaHOBICHHBIX B CanlluH
2.1.4.559-—96 "TlurveBas Bona. I'mrueHmdeckue TpeOOBAHUS K KAYCCTBY

¥i3jaHe OQUIHANILHOE HacTosIIME MEIOAMYECKME yKasahmy  He
MOTIYT OBITH ITOJTHOCTHIO HJIM YACTHYHO BOC-
IIPOM3BEJIEHB, THPAXXUPOBAHLI H PAacIIpo-
cTpaHeHbl Oe3 paspemieHus [lenapraMeHra
roccamd I aHaa3opa Mursapasa Pocou.
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BOJAb!l LCHTPAIU3OBAHHBIX CHCTEM NHTBEBOIO BOAOCHAOKCHHUA. KOHTPOIH
Ka4yeCTBA", a A1 BEIUECTB HC BIJIFOYCHHBIX B NMEPEUYCHb HOBONO JOKYMEHTA — B
ACHCTBYIOLIMX "CaHUTAPHBIX MPABWIAX H HOPMAX OXPaHbl MOBEPXHOCTBIX BOJ OT
JATPA3HCHIA"

MeTroauieCkHe yKa3aHua OJ00PEHB H NMPHHATHI HA COBMECTHOM 3ace-
AaHHK rpymsl [ 1aBHOro axcnepra KOMUCCHH N0 CAHMTAPHO-THTHCHHYECKO-
MY HOpMHPOBaHUK) "JIaOOPATOPHO-HHCTPYMEHTAIBHOE ACI0 H METPOJIOTrH4E-
ckoe obecneucHue" [ 0CKOMCaHANMUMAaHAA30pa Poccuu u Or1opo cexkuuu nmo (u-
JUKO-XMHYCCKMM METOJAM HCCACA0OBAHMA OOBCKTOB OKDPYKAIOLICH CPCAbI
[IpobneMHOH KOMHUCCHH "Hay4yHbIC OCHOBBI 3KOJOIMHM Y€J0BCKA M THIHCHBI

OKPYKAKOIICH Cpeanl’.
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YTBEPXJEHO

[IepBriM 3amMecTHTENneM [IpeaceaaTens
['ockoMcaHRIMMAHAA30pa Poccky —
3aMECTHTETEM I JTABHOIO r'ocyfapCTBEHHOTO
caHMTapHoro Bpada Poccuiickoit denepalmn

31 oxTs16ps 1996 r.
MVYK 4.1.651—96

Jlata BBeJeHMA: ¢ MOMEHTA YTREPKACHHUA

4.1. METObl KOHTPOJIA. XUMHWUECKHWE GAKTOPDI

MeToanuecKHe YKa3aHHUA N0 razoxpomMarTorpapuiecKkomy
OTIpeAeSICHHIO TOJ1Yy0J1a B BOAE

Hacroanue MeroaudeCKUe YKA3aHHA YCTAHABAUBAKOT Ia30XpoMaTorpa-
(HUIECKYIO METOAMKY KONMMUYECTBCHHONO XUMHYECKOr0 aHajIu3a BOAbI LIEHTPa-~
JTH30BAHHOI0 XO3AHCTBEHHO-IIMTHCBOTO BOJAOCHAOKCHUA 1A ONPECACICHUS B
Helf CoMeP KAHKA TONYONa B MANIA30He KOHUeHTpawmi 0,1—1, 2 mr/aM°

CsHsCHs; MOJI. Macca. 92.4

Tonyon (MeTunbeH30:1) — OECUBETHASA XXKHAKOCTh CO CICUU(PUIECCKUM 3a-
naxoM. TOMyon OrpaHHYCHO PACTBOPHM B BOAC, XOPOIIO PacCTBOPHUM B CITMP-
1€, IPUpe, XIopodopMme, JICATHOH YKCYCHOH KUCIOTE ¥ aUETOHe. Temnepary-
pa xunexua — 110,6 °C, temneparypa miaasienus — 95 °C, muoTHOCTh —
0,801 r/cm’ mpu 15 °C.

Tonyon odnazaer HAPKOTHYECCKHUM ACHCTBHEM, BBIZBIBACT PA3JPAKECHHE
CNM3HUCTBIX I'J1a3 ¥ ropia, OTHOCHTCA K 4-My kiaccy onacHocTy. I1/JIK oma xo-
3HCTBEHHO-TMTHEBOTO H KYJILTYPHO-OBITOBOIO BOAONONB30BaHMA 0,5 Mr/aM
(Mr/ ).

1. IlorpetHocTh H3MEPEHHH

Meroamka 00eCcneYNBAET BBIMOJIHCHUE U3MEPEHHUH C NOTPECIMHOCTHI), HE
npeBeimaroweit + 19 %, npu qoBepuTeIBHOM BEPOATHOCTH 0,95,

M3 panue odbmmansHoe Hacrogmue MeToJuueckue yKa3aHHS HE MO-
I'yT OBITH ITOJIHOCTBIO WIH YaCTHYHO BOCITPO-
U3BeJEHbl, THpaXX HPOBaHb! # pacpocTpaHe-
Hel Oe3 paspelneHus JlemapramMedra Toc-
campmuaHaa3opa Munzapasa Pocenu.
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2. MeToa n3MepeHu

H3MepeHHa KOHLEHTPALUMH TOIY0Na BBINOTHAIOT METOAOM Ia30XKHIKO-
CTHOM XpoMarorpaduu ¢ NIAMEHHO-HOHH3ALUOHHBIM ACTCKTHPOBAHUEM.
KOHUEHTPHPOBAHME TOMYO12 H3 BOABI OCYINCCTBIAIOT METOAOM ra30oBOM
IKCTPAKIMY ¢ NOCTICAYIOIUM aHAM30M PaBHOBECHOH mapoBOH (ha3si .
HioxHuiil pesies M3MEPEHHS B aHATM3HPYeMoM 00beMe mpodsr 0,1 Mr/mv.
OnpeaencHU0 HE MEMAIOT JMBHHUWIOCH30, ANKWIOCH3HH, TPUATHIICH-
TCTPAMHH, 3THICTHPON, O¢H30/1 B KoymyecTse no 10 IIIK ux coxcpskanus B

BOIC.

3. Cpeacrea n3mepenuii, BCnomorare/ibHbie YCTpoOiicTBa,
MAaTEepPHAJIbl, PEAKTHBbI

[TpH BEMONHEHHY UBMEPCHHHM MPUMEHAIOT CICAYIOMHE CPEACTBA H3IME-
PEHUM, BCIOMOTraTEIbHBIC YCTPOUCTBA, MATEPUATIbI, PEAKTHUBBI.

3.1. Cpeocmea uzmepenuii

Xpomarorpad ¢ nIaMECHHO-
MOHHM3ALHOHHBIM JCTCKTOPOM
bapomerp-anepoun M-67

Becsl ananurHyeckue
naboparopusiec BJIA—200
Jlune#ika MacmrrabHas

Jlyna u3MepuTeIbHASA

Meps1 maccel I'-2-2106 2-ro ki
Muxpommpuu MI-10M
ITocyna crexnsHHas naboparopHas
CekyHzaoMep, 2-T0 K. TOYHOCTH

C NOIPEIIHOCTHIO T 0,1,
CAC mp—1—2—000
Tepmomerp nabopaTopHbIN

mxaneHbit TJI-2;, npeaenn 0—355 °C,

HCHA AcACHHA 1 C
[ InpAn MeIUIMHCKHH 2 CM
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TY 2504—1797—75

I'OCT 24104—80 E

OCT 17435—72

I'OCT 8309—75

I'OCT 7328—82 E

['OCT 8043—74

IOCT 1770—74 En 20292—74 E

I'OCT 5072—79
1 OCT 215—73 E

TY 64—1— 3776— 83
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3.2. Bcnomozamenwvhole ycmpoiicmea

XpoMmarorpagHyeckas KOJIOHKA U3
HCPXKABCIOMICH CTATH JJIHHOH 3 M

H BHYTPCHHHM JUAMETPOM 3 MM
BaxyyMHs1i komMnpeccop Mapku BH-461 M

Jucrunnarop TV 61—1—721—-79

Penyxrop BOOZOPOAHBIN TY 26—05—463-—76
Peaykrop KACIOPOAHBIH TY 26—05—235—70
TepMocrar TV 64—1—14 1172

ONaKoHbI VIS METMIMHCKHX mpenapartoB u3 crekaa HC-1 emxocTio 40 oM
C PC3HHOBBIMH IMPOKIAAKAMH H HABUHUUBAIOIHMMUCS KPBIIIKAMH. B KpbILIKE
BBICBEPJICHO OTBEPCTHE AHAMETPOM 2,0 MM.

3.3. Mamepuanor

A30T CKATHIN [[OCT 9293—74
Bo3ayx cxatbin I'OCT 11882—73
Boxopoa ¢xaTbiy ['OCT 3022—389

Crekj10BATA UJIH CTEKJIOBOJIOKHO
3.4. Peaxmueén!

Amue30oH L 5% Ha XxpoMaToHe
N-AW HMDS 3epHeHueM
0,125—0,160 MM, roToBas Hacaaka
11 XpOMAaTOrpaHICCKOH KOJIOHKH
(npou3BoacTBO "Chemapol”, Yexus)

AUETOH, X. Y. 'OCT 2603—79
Bona aucrunnupoBaHHad "OCT 6709—72
CnupT 3TUNOBBIN, X. Y. I'OCT 18300—72
Tonyond. 1. a ['OCT 14710—78

4. TpeoboBanua 0€30NMaCHOCTH

4.1. ITpu pabore ¢ peakTuBamMu coOmOAaI0T TPEOOBAHHA OE30IIaCHOCTH,
YCTAHOBJICHHBIE U1 PAa0dOT ¢ TOKCHYHBIMH. €AKHMH H JIETKOBOCIUIAMEHSIO-
mmMuca semecrsaMu o 'OCTy 12.1.005—88.

49
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4.2, [Ipu BEIMOMHCHMH H3MCPSCHHHR ¢ HCTIOIB30BAHUECM rag30BOro XpoMa-
torpada coOMONAXOT mpaBUna INCKTPOOC3ONACHOCTH B COOTBETCTBHH C
'OCTom 12.1.019—79 1 HHCTPYKUHMEH 1O 3KCIUTyaTaluK npubopa.

4.3. ITpu orbope nmpob pasorpersiM OHIPUIIEM HAZECBAIOT HA PYKH XJI0MN-
4aTOOYMAXKHBIC NEPUATKH.

S. TpeOoBannsa k KBANH(PHKALHH ONEPATOPOB

K BRMOTHEHMIO H3MEPCHHH MONMYCKANOT JIMI, HMCIOIMX KBAIH(PHKA-
MO0 HE HIDKS MIDKCHEPA-XMMHKA, C ONMBITOM paGoTHI HA ra3oBOM XPOMATO-

rpade.

6. Yci0oBHA H3MeEpEeHHIA

[Ipu BHIMOMTHECHUY H3MEPEHHI COOMOJAOT CICAYIONIHE YCIOBUSA.

6.1. ITpoueccrt MPHTOTOBICHHA PACTBOPOB M NOArOTOBKH MPoO K aHAIN-
3y HPOBOAAT B HOpMaybHBIX yeiaoBHax corjacHO ['OCTy 15150—89 mpu
Temneparype Bosgyxa 20+ 10°C, armochepuom paBncHmm 630—
800 MM pT. CT. H BJAXKHOCTH BO3yxa HE Oomee 80 %.

6.2. BomoiHEHUE H3MEPEHUM HA ra30BOM XpoMarorpage mpoH3BOIAT B
YCNOBHSIX, PCKOMEHIOBAHHEIX TCXHHYCCKOH JOKYMEHTALMEH K mpuOOpy.

7. IloaroroBka K BHINOJHEHHIO HIMEPEHH

[Tepen BrmonHeHHEM H3MEPEHHH IMPOBOAAT CICAYIOIHE pabOTHI. NMpH-
rOTOBJICHHE PACTBOPOB, NOArOTOBKa XPpOMATOIpaPHUYCCKON KOJIOHKH, yCTa-

HOBJICHHE IPAayHPOBOYHON XapaKTEPUCTHKH, 0TOOP npod.

/.1. IIpucomoenenue pacmeopoe

Hcxommbit pacTBOpP TOMyOna s rpamyupoBkH (¢ = 100 Mr/am’).
25,0 Mr TOJyONa BHOCAT B MEPHYIO KOJIOY BMECTHMOCTBIO 250 CM°, JOBOJAT
OO METKH JHCTHUIMPOBAHHOM BOJOH M TIIATEIBHO nepeMemmsalror. Cpok
xpaHeHuq 10 qHex.

Pa6oumit pacTBOp 1A rPayHMpoBKH (¢ = 10 Mr/mm’). 10,0 cM’ HCXOIHO-
IO pacTBODPa NMOMEMAIOT B MEDHYIO KOJOY BMeCTHMOCTHIO 0.1 mM’. moBOAST
00bEM 10 METKM JMCTHIUIMPOBAHHOH BOIOH H TIHATCIBHO MEPECMEIIMBAKOT.
["oToBAT mepen ynorpedacHHEM.
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/.2. Ilo02omoexa xpomamozpaghuueckoti KONoOHKU

CramsHy10 XpoMaTrorpapuyecKy0 KOJOHKY, MPOMMBTYIO PaCTBOPHTE/IA-
MH (ALCTOHOM, 3THJIOBHIM CIIMPTOM), BBHICYIICHHYIO B TOKE HHEPTHOrO rasa,

3aMOTHAIOT C ITOMOIIBIO BAKYYM-HACOCA IOTOBOH HACAAKOH M 3aKPCILLIIOT B
TEPMOCTAaTE XpoMarorpada, HE NMpHCOCAMHAA K acrekropy. IIpoaysaror ra-
30M-HOCHTEJIEM C PacXoaoM 40 CM°/MMH, NOCTENCHHO NOBLIMAS TEMNEPATYPY
TepmocTaTta KonoHok or 80 mo 250 °C co ckopocteio 1 rpan/muu. ITpu TeMm-
nepatype 250 °C xononky BeiacpkuBaroT 4 yaca. ITocne oxnaxaeHus KOJMOH-~
Ky MOAK/HOYAIOT K JCTCKTOPY, 3aNHCRIBAXOT HYJIECBYIO JHHMIO B paboyeM pe-
xume. [Ipu orcyrcreuu apeitda HyJI€BOH TMHIH KONOHKA roToBa K padoTe.

7.3. Yemanoenenue 2padyupo8ouHOl xapakmepucmuxy

['paayHpOBOUYHYH) XaPAKTCPUCTHKY YCTAHABIMBAIOT METOAOM a0COMIOT-
HOW IpagyHpPOBKH IO 5-TH CEPHAM IPAXyMPOBOYHBIX PACTBOPOB TOIYOIa,
KKIAA U3 KOTOPBIX COCTOMT H3 6-TH pacTBOpOB. B MEpHBIC KOJIOB! BMECTH-
MOCTBIO 25 CM° BHOCAT HCXO/HbIE PACTBOPHI JUI IPAXYHPOBKH B COOTBETCT-
BuH C Tabn. 1 u nosoasT 0O6BEM A0 METKHM JUCTHLIMPOBAHHOM BOZOM. Pac-
TBOPHI TIDATE/ILHO NCPCMEIIMBAIOT. I OTOBAT B ACHD IMMPOBEACHHA H3MEPCHHM.

Tadbnuiua 1

PacTBOpH AJIA YCTAHOBJICHHSA I'PAJYHPOBOYHOMN XapaKTepHCTHKH
APH ONnpeAe/ICHHH KOHLEHTPalHH TOJIYO I

O6beM pabouero p-}aa 0,25 0,5 1,25 2.5 3.0 5,0
(c = 10 Mr/amM’), cM

omenmpanos rorvomwime | 01 | 03 | 05 | 10 | 12 | 50

B crexngHHBIC (PIAKOHBI BMECTHMOCTHIO 40 cM® BHOCAT 1o 20 CM” TIpa-
AYHPOBOYHBIX PACTBOPOB, MOJYYECHHBIX COTJACHO TAOJL. 1, 3aKpBIBAIOT PE3H-
HOBBIMH NMPOKJIAAKAMH ¢ HABHHUMBAIOMIMMHCA KPBHIIIKAMH, YCTAHABIHBAKOT B
TepMocTart, Harpersid 40 90 "C ¥ BbhiaepxuBaroT 30 MMH. 3aTEM HArPETHIM
mmpuueM orouparor 1,0 cM’ TAPOBOI ¢a3bsl 4 BBOAAT B KOJIOHKY XpOMATO-
rpaga yepe3 uCnapUTE.Ib.

AHAMM3 MPOBOJAT B CIEAYIOMMX YCIOBHAX:

Temneparypa TepMOCTaTa KOJIOHOK 100 °C
TeMneparypa TepMOCTaTa HCIIAPUTEIA 150 °C
Pacxon ra3a-HOCHTENA (a30Ta) 40 cM>/MHH
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Pacxox BoAOpoOAa 35 cM’/MuH
Pacxon Bo3ayxa 300 cM’/MuH
UyBCTBHTEABHOCTD IIKAJIBI JICKTPOMETPA 1:5
CKOpOCTDh ABHKCHUA QHATPAMMHOMN NCHTHI 0,5 cM/MuH
BpeMms yaepxuBaHug T0ay0Na 2 muH 50 cex

Ha moJjy4eHHOH XpOMaTOrpaMMe pacCUMTHIBAIOT IUTOIIANH MHKOB 3TH.I-
OCH30/1a K MO CPeAHUM PE3YIbTAaTaM H3 5-TH CEpHH CTPOAT rpasyHpOBOYHYIO
XAPAKTEPUCTHKY, BRIPAKAIOMYIO 3aBUCHMOCTS IJIOIATH ITHKA (MM?) OT KOH-
LCHTPALMH (MI/IM) TOIYONA.

7.4. Ombop npob

Or6op npod soapl npoBogar B coorBercTBHH ¢ ['OCTom 2874—82,
4979—49, 17.1.5.04—81. AHATH3UPYIOT B ACHBL 0TOODA.

8. BeinosiHeHHe H3MepeHUH

20 cM’ IpoOBI BHOCAT BO (DIAKOH, 3aKPHIBAIOT PE3HHOBOM MPOKIAIKOM C
HaBUHYMBAIOIMEHCa Kpeumkou. [Ipoly crassr B TEPMOCTAT, HArpeBAaOT A0
90 °C u BBIACPKUBAIOT B TeycHUE 30 MUHYT. 3aTEM HATPETHIM LINPHLEM OT-
6upator 1,0 cM° napozoi ¢da3sl ¥ BBOAAT B HCHAPHUTETL XpoMarorpada s
Pa3aCNCHUS B YCIOBHAX aHAIH3a IPaaydpOBOUYHBIX pacTBOpoB, Ha xpomaro-
rpaMMe H3MEPAIOT IUIOINAAL MHMKA TOJXYOJa II0 CPEAHMM PE3yabraTaM M3 3-X
U3MEPEHHHU MPOOHI.

9. BeiuncijieHHe pe3y/bTaToB H3MEPEHHU
KOHIEHTpAIMIO TONYONIa B BOAE (MI/AM®) ONPEAEIAOT MO IPALyHpO-
BOYHOM XapPaKTCPHUCTUKE.

Meroamueckue ykasanua paspadoransr . H. Tonoposoit (HUH 3xono-
rHH YCJIOBEKA H I'MTHCHBI OKpy karomeH cpeast MMeHH A. H. Ceicuna, r. Mo-
CKBa)
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