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4.1. METOABI KOHTPOJIA. XUMHWYECKHE ®AKTOPLI

Onpenenenne geHona B aTMocepHOM BO3AYXE H
BO3IYLIHOH cpeje sKHJIbIX U 00IeCTBeHHBIX 3AaHUH
METOAOM BBICOK0I()peKTHBHOI JKMIAKOCTHOH XpoMaTorpagpuu

MeTtoanyecKkHe yKa3aHHS
MYK 4.1.1478—03

1. O6aacTb npuMeHeHHs1

Mertoauka mo BOXX ompeaencuuo xoHueHTpawu (eHOIa B BO3-
ayxe paspaboTaHa ¢ LEIbI0 00ECTICUEHHA aHATUTUYECKOTO KOHTPoA (e-
HOITa B aTMOC(EPHOM BO3AYXE U BO3LYLIHOM CPEAC TIOMCIICHHM KUTBIX U
OOIIECTBCHHEBIX 30aHUM W OLIEHKU COOTBETCTBUS YPOBHS €TI0 COAEPIKAHUS
TUTMCHUYCCKUM HOPMAaTHUBaM.

JuanaszoH m3MepsAeMbIX KOHLCHTparmii ¢eHona B Bo3ayxe 0,0015—
0,02 mr/n’.

Huwxnuit npe e o6HapykeHus erona B Bosayxe — 0,0005 mr/a.

2. Pu3uKO-XHMHYECKHE CBOHCTBA, TOKCHKOJIOrHYECKASI
XapaKTEePHCTHKA H THTHEHHYeCKHE HOPMATHBBI

C5H5O M. M. 94,11

®Oenon — GECLBETHOE KPUCTAUTUYCCKOS BEHICCTBO CO CrieLm(uye-
ckmm 3amaxom, Ty, — 43 °C, T — 182 °C. B 100 r Boas: mpu 15 °C pac-
TBOpsicTes 8,2 T (peHona. X0opoIo pacTBOPsCTCA B CIIUPTE, XJI0podopMe,
JVHTHIOBOM 3(hHpe, Macax v APYTUX OPTaHUUCCKUX PACTBOPHUTEIISIX.

DeHO SBJIAETCS HEPBHBIM sII0M, 00J1a1acT CHIBHBIM Pa3ApaKaro-
OMM M TPWKAramuM acvcteueM. [IpeaenpHO omycTuMas MakCH-
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ManbHO pasoBas koHueHTpaums — 0,01 MI/M, CPCIHECYTOMHAsA —
3
0,003 mr/m”. OTHOCHTCS KO 2 KITacCy OMacHOCTH.

3. IlorpemHocTh H3MEpPEHHH

MeToarka 00ECICUMBACT BBIMOJHCHUEC H3MCPCHHM C CYyMMAapHOM
OTHOCHMTEJIBHOM MOrpemHOCThI0, + 15,2 % mpu noBepuTCIBHOM BEPOST-
Hoctu 0,95.

4. MeToa uzmepeHHii

Hsmepennie kOHUEHTpaLuii (peHOMa B BO3AYXE BBIMIOIHSIIOT MCTOAOM
BBICOKO3()(DEKTHBHOM JKUAKOCTHOM Xxpomatorpaduu ¢ (IyopeCLCHTHBIM
JCTCKTUPOBaHUEM. BrizescHue u KOHUCHTpUpOBaHUe (eHOIa U3 BO3AyXa
OCYILECTBILIOT a0COPOLIMOHHBIM TIOTTIOMCHHEM B MICIOYHOM PacTBOp C
noceayromum BOXX ananu3oM aquKBOTEI TIOJKUCIICHHOM MPOOEL

Hwxuuit npenen oOHapyxeHust (peHoma B 00bEME aHATU3UPYEMOM
npo6st 0,00015 mxr.

OmpenencHmio He MEIIAOT APYIHE apOMAaTHYECKHE M (PSHOIOIO-
JOOHBIE COETUHEHUS.

5. CpeacrBa usmepeHHii, BcnoMorarteJbHbIe YCTPOiCTBa,
MaTe€pHaJIbl, pCAKTHBbI

Ilpu BBIMONHCHMM W3MEPCHHMI MPUMCHSIOT CIICAYIOIUC CPCACTBA
HM3MEPEHUH, BCIIOMOTATEIBHBIEC YCTPOHCTBA, MATCPUAIBI U PCAKTHBEL.

5.1. Cpeocmea uzmepenuii

Xpomatorpad xuakoctasrit HP-1050 ¢
dyopumeTpuueckum aerekropom 1046A wnu
JF000M IPYTOi XKUAKOCTHBIN XpoMaTorpad ¢
(rIyoprMETPHUYESCKUM HTH MHBIM JETEKTOPOM,
00eCTIeYHBAFONIMM HIDKHHI TIPEIE O0HAPYKCHHS
(erona B o6peme BBOAMMOI TpoOs 0,00015 Mxr
ABTOCOMIUIEp WK PYYHOM 103aTOP MPOOHI ISt
KHUAKOCTHOTO XpoMmarorpada ¢ J03upyromei
nereit 20 v’

ApTroMaTHieckuii mpobOOTOOPHUK BO3yXa MO-
nenb OIT 824 wmu mo6oit Apyroki ¢ OCHOBHOM
MPUBEACHHOM MOTPEHIHOCTEIO 3aJaHHA Pacxoaa
He bonee £ 5 % WPMB.418311.002 PO
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TepMOMETP-TICUXPOMETP IEKTPOHHBIN LIU(PO-
Bo# OL[TTI wnu mro6oit Apyroit ¢ quanasoHOM
mmepenus Temriepatyp 0—50 °C u abcomoTHOM
MOTPEIIHOCTHIO M3MepeHus He Gonee 0,2 °C
BapomeTp-anepoun M-67, mpexen normyckaeMoi

norpemHocTd + 0,8 MMm. pT. CT. TV 2504-1797—75
Becor ananurmieckue BJIA-200 T'OCT 24104—2001
Meps! Maccel I'OCT 7328—2001
Konbsr mepasie BMecTiMOCTBIO 25-100-500-

1000 cv’ T'OCT 1770—74
[Turerku BMectumocTsio 0,1; 0,2; 1—2— I'OCT 29227—91
5—10cwm’ T'OCT 25336—82

5.2. Bcnomozamensnsie ycmpoiicmea

Kononka anamuriieckas - Cepucop6 OJ1C-2,
250 x 4 MM, 3epHEHHA 5 MKM HITH JIFO0ast
Jpyrasi, 3anoiHeHHast MoaupuumposaHasiM C18
CIUTMKArejieM 3¢pHEHUEM 5—7 MKM
Muxponimpuir a1t BBoAa mpoObI B )KUAKOCTHBIM
xpomatorpad) ByMecTIMOCTEO 50—100 MM TH-
na «Hamilton 80600»

Irpwy MeAUIIMHC KL 0 AHOPA30BBI TFOOOTO
THITA, BMECTUMOCTBIO 1 CM~ C TOHKOM UTTIOM
TlornoTurenpHbI cocyn Pextepa

BMECTHUMOCTBIO 20 cM TY 25.11.1136—75
[TpoOupku KOHMYECKHE rPagyUPOBAHHBIC
BMECTHMOCTBIO 10 oM T'OCT 1770—74
Craxan xuMeeckuii BMecTiMocThio 100 cm®  TOCT 1770—74
Boposxka xumuueckas I'oCT 1770—74

5.3 . Peaxmueunt
Bona muctwinuposanuHas o T'OCTTI'OCT 6709—72
Aueronurpun gt BOXXX UV 210 OCU TV 6-09-14-2167—384
CranznapTHbiii 06pazew cocrasa pactsopa (erona  I'CO 7346—96
Kucrora ykcycHas neasHas x. 4. T'OCT 61—75
Harpwuit yrnexucsii, X. 4. I'OCT 83—79

VHuBepcaibHas HHAMKATOPHAs Oymara
pH 0—12 Jlaxema, BpHo
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6. TpeGoBaHus 6€30MACHOCTH

o [Ipu paGote ¢ peakTBamMu coOmoOIar0T TpeOOBaHUs OE30MacHO-
CTH, YCTAHOBJICHHBIC IJIsA paGOTBI C TOKCHUYHBIMH, CAKMMH H JICTKOBOC-
ramessrormmucs Bemectsamu o [OCTy 12.1.005—88.

o [Ipy BBHIMOIHCHUM W3MCPCHUM C HCIIOIB30BAHHUCM JKHIKOCTHOTO
xpomartorpada M 3JICKTPOacMpaTopa, COOMIOJA0T IMPAaBWIA JJICKTPO-
6e3omacuoct B cootBerctBun ¢ [ OCTom 12.1.019—79 u uncTpyxims-
MH I10 9KCIUTyaTaLuu mpuoopa.

7. TpeGoBaHus K KBaTH(PHUKALMH OnepaTopa

K BBINONMHEHMIO M3MEPCHMI AOMYCKAIOTCS JIMLA ¢ KBATU(UKALMECH
HC HIDKC HIDKCHEPa-XUMHKA WIM Bpada-TabopaHTa, MMEIOLIEr0 XUMHUYE-
CKOC 00pa30BaHUE M OIBIT PA0OTHI HA JKUAKOCTHOM Xpomarorpade.

8. YcnoBust m3mepeHuii

[Mpu BHIMOTHEHUU U3MEPEHHI COOIIOJAIOT CIICAYIOLIME YCIIOBHSL

® IIPOLIECCHI MIPUTOTOBJICHHS U IMOArOTOBKM IMPOO K aHAIM3Yy MPOBO-
T mpu HopManbHeIX yermoswsix cormacHo [OCT 15150—69 mpu temrie-
parype Bozayxa 20 £ 5 °C, armocdeprom masncauu 630—800 MM pr. CT.
M BJIQXHOCTH BO3ayxa He 6omnee 80 %.

® BLITIOJTHCHUE M3MEPCHUM Ha JKUAKOCTHOM Xpomatorpade mpoBo-
JAT B YCIOBMAX, PEKOMEHIOBAHHBIX TCXHUYCCKOM JOKyMEHTALMCH K
MpUOOPY U HACTOSIIEH METOIMKOM.

9. [loaroroBKa K BbIMOJHEHHI) H3MEPEHHI

[epen BeIMOTHEHHEM M3MEPSHUM MPOBOIST CIACAYIOLIME MOATOTO-
BUTCJIBHBIC PabOTHI:

[MpuroToBcHHE MOTIOTUTEIBHOTO PACTBOPA, 3AMOJHEHHE TIOTTIOTH-
TEIBHOTO COCYJa, INMPUTOTOBICHUE TPASyHMPOBOYHBIX PAacTBOPOB, YCTa-
HOBJICHHE IPaJyHPOBOYHOMN XapaKTEPUCTHKH, OTOOP mpoo.

9.1. Ilpuzomoenenue no2nomumeibHO20 PACMeopa

8,0 r yriexkucnoro Harpus pacTeopsot B 1000 cn’ JVCTHUTUPOBAH-
HO¥M Bogbl Ilpu HeoOxomumocTu pacTBop (GHUIBTPYIOT uepe3 (UIbTp C
CHHCH JICHTOM.

Cpoxk xpaHeHuUs pacTBopa 6 MECSILICB.
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9.2. 3anoanenue noziomumeneii

IMunetkoi BMecTIMOCTHIO 10 oM’ BBOIAT B cocyn Peixrepa 6 oM’
MOTTIOTUTETBHOIO PacTBOpa M JENAlOT (HIOMAcTepOM OTMETKY YPOBHS
pactBopa Ha crexie. Cocyn 3akpeBaroT 3armymkamu. Cpok XpaHeHMs
TOATOTOBJICHHOTO MOTTIOTUTEIISA — 3 JAHA.

9.3. Ilpuzomosenenue zpadyuposouHsix pacmeopos U y CMmanoe1eHUue
2padyupoeo ol XapaxKmepucmuky

Ucxomueiit pactsop mrst rpaxyupoBku rotosst w3 [CO ¢enona B
3TaHOIEe ¢ KOHUCHTpawwel 1 mr/cv’. B MepHyo xonfy BMECTHMOCTBIO
1 000 e’ BBOZAT 400—500 CM’ MOTIOTHTEIBHOTO pactBopa. BekpeiBa-
o1 amnyny ¢ ['CO. ITumeTkoif BMECTHMOCTBIO 5 cM° OTOMpAOT 3 oM’
pacTBOpa CTaHAapTa U BBOMAT B KOJOY. THIATCIBHO TICPSMEIIUBAIOT M
I0BOIAT 00beM pacTBopa B Koibe mo metku. KoHueHtpauus (eHona B
ucxogHoMm pacteope (0,003 mr/em’, Cpok XxpaHcHMs pacTBOpa B XOJIO-
JunbHUKE 30 JHEH.

'panyvpoBOYHYIO XapaKTCPUCTHKY YCTAHABIMBAIOT HA 5 CEpPUsX
rpaayMpOBOYHBIX PACTBOPOB (DCHOIIA B MOTIIOTUTEIBHOM pacTeope. Kaxk-
OVIO CCPHIO TOTOBAT U3 5—7 IpaayMpOBOYHBIX PAaCTBOPOB B MCPHBIX
xon6ax BMecTMOCTEIO 100 M. JI1st 3TOro B KKV KOIGY BHOCAT IO
40—50 M’ MOITIOTUTCIBHOTO pacTBOpa M COOTBETCTBYIOIICH ITUIICTKOM
BHOCSIT UCXOAHBIN pacTBop (heHona B coorseTcTBuM ¢ Taba. 1. Pacteop
TIIATC/IBHO ICPCMCIUMBAKOT U JOBOJAT YPOBCHB ITOTTIOTUTCIIBHBIM pac-
TBOpoM 10 MeTKM. CpOK XpaHCHUs PaCTBOPOB B XOJI0AMIbHUKE 30 THEH.

JIna moCTpOeHMs IPagyMpOBOYHON XapakTEPUCTHKUA M3 TOATOTOB-
JICHHOTO TPaXyMPOBOYHOTO PACTBOPA OTOMPAKOT 1 M’ pacTBOpa U Tepe-
HOCAT B KOHMYECKYIO TIPaIyHPOBAHHYIO TIPOOHPKY BMECTHMOCTHIO
10 cx’. B mipo6upKy, ¢ TOMOIIBEO OJHOPA30BOTO MEIMIMHCKOTO IIITPHLIA
C TOHKOM MIJIOM BBOJAT JBE KAIUIH JIEASHOM YKCYCHOM KHUCITOTHI. PacTtBOp
MCPEMEIINBAIOT B TCYCHHUC |—2-X MUHYT A0 MPEKPALICHHS BBIICIICHUA
ra3oBbIX My3bIppKoB. PH moaxucneHHoro pactsopa AO/DKEH OBITH B HH-
TepBaje 4—6 YHHMBEPCATHHOW WHAMKATOPHOW OYMaKKOW TMPOBEPSIOT
PH. 20 MM’ MOATOTOBICHHOTO PAacTBOPA AHANHM3HDPYIOT HA JKHIKOCTHOM
xpomatorpade ¢ (IyOPUMCTPHHMCCKAM WIH HMHBIM JCTCKTOPOM B ClIC-
JYIOLIUX YCIIOBHSIX:

AHaMTHIECKAs KOJIOHKA Cdepucopd ODS-2 250 x 4 mm, 5 mxm
OnroeHT Auetonurpwn : Boga =25 : 75
CKOpOCTB MOAaYH 3TFOCHTA 0,9 mu/muH
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Herexrop doyopumerp HP 1046A
JlmuHa BOSTHBI BO30Y /K ACHUS 215 oM
Jmura BomHbI (DIIyopecLCHLIH 300 Bm
Bpewms yaepskusanus nvka (peHona 7,4MuH

Ha nosnyuenHo#M XxpoMaTorpaMMe M3MEPSIFOT IUIOIIAAb IuKa (peHoma.
3a pesynbTar U3MEPEHHs TIPUHUMAIOT CPEAHEE apu(METHICCKOE 3HAYC-
HHE TPEX MapaUICIbHBIX OMPEACIICHHUI, OTHOCUTENBHAS PA3HHLIA MCKIY
KoTOphiMu HE mpeBbimact 10 % cpeaHero apu)METHUCCKOTO 3HAYCHHA.
ITo momy4eHHBIM CPEAHHM 3HAYCHUSIM CTPOST IPaAyHPOBOYHYIO Xapax-
TCPUCTHUKY, BHIPAKAIOILYIO 3aBUCHMOCTb IUIOIIAIM KA OT KOJTMYECTBA
(heromna (Mkr) B 00bEME BBEACHHOM MPOOHL

Tabnuua 1

I'paxynpoBodmbIe pacTBOPHI VISl YCTAHOBJICHHS I'PATYHPOBOIHOI
XApAKTePHCTHKH NIPH oXIpe/ie/IeHIH KOHIIEHTpanun (eHoJ1a B Bo3ayxe

Homepa pactBopa 1 2 3 4 5 6 7

(O6BpeM HCXOTHOTO pac-
TBOpa (C=3 MKr/0M3), 0,75 1,5 2,2 3,0 4,5 5,0 10,0
oM

Konnenrparmst ¢erona
B I'payHPOBOYHOM 0,0225] 0,045 1 0,066 | 0,900 | 0,135 | 0,150 | 0,300
pacTBope, MKT/ cM’
Macca deromna B 20 MM
pacTBopa, MKT

Jlona [TJIK ¢enomna B
aTMocdepe, cootBerer- | 0,5
BYIOIIasi pacTBOPY

0,00045]0,00090]0,00132{0,00180,0027]0,0030{0,0060

1.0

>

1.5 2,0 3 3.3 6,6

9.4. Ombop npoo

OTt60p npod Bozayxa mposost cortactHo [OCTy 17.2.3.01—386.

Bo3ayx CO CKOPOCTBIO 3 AM’/MMH, acIMPHPYCTCs HYepe3 IMOIIOTH-
TCNbHBIA cocyn B TeucHue 30 muH. g KaKa0W TOYKHM OTOHPAIOT ABC
napasuiensHble mpoOsr. [lormoTurensHel cocya ¢ 0ToOpaHHOM MPoOOi
3aKkpbIBatOT 3araymkaMu. [Ipu orbope mpoOsl GUKCHPYIOT TeMIepaTypy
¥ JaBJicHUC OKpyskaromeid cpeast. Cpok xpaHeHus mpoOsl 3 CYTOK B XO-
JIOMITbHUKE.
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10. BoinosiHeHHe H3MEpEeHHId

TornoTUTeIBHBIM PACTBOPOM JOBOAAT YPOBEHB JKUIKOCTH B TOTJIO-
TUTEJIBHOM COCYAE 0 MIEPBOHAYAIBHOTO YPOBHS U MCPEMEIIUBAIOT.

BeummBaroT comepkuMoOe COCyJa B IPagyHPOBAHHYIO) KOHHYCCKYIO
MPoOUPKY BMECTUMOCTBIO 10 om’. TTuneTkoit repeHocsT 1 cm ? normotu-
TEBHOTO PacTBOpa ¢ 0TOOpaHHOM NMPOOOi BO3AyXa B APYTYIO MPOOHPKY.
Jo6apmsmoT 2 KarwM JeAssHOM YKCYCHOM KUCIOTHI M MIEPEMEINUBAOT 1—
2 muH. [Iposepsror PH pacTBopa ¢ moMOmB0 YHUBEPCATBHOM WHIMKA-
TOPHOM OYM&KKHM M MPOBOIAT M3MCPCHHMC COACPKaHWs (JCHOJA B OTO-
OpaHHOM aTMKBOTE, KaK YKa3aHo B 1. 9.3. 3a pe3ynbTaT U3MEpEHUs MpH-
HUMAIOT CPEAHEE apU(IMETHUECKOES 3HAYCHUE BYX MApaAUICIbHBIX OIpe-
JICTICHUM.

11. BoiuncyieHue pe3yibTaToB H3MeEpeHHi
Koruentparpno derona B Bosayxe C (MIr/M’) BEIMHCISIOT MO (op-
MyJTIe:
An
Vi Vo'

raoc

A — comepxanue (peHOTA, HAMACHHOE IO TPATYHUPOBOYHOM XapaKTe-
PUCTHKE, MKT

V), — MCXOMHbIA 06BEM PACTBOPA B MOTTOTUTEIBHOM COCYIE, CM
(6 car’)

V,p — 00beM aHaMM3MPYeMOM MPOOHI MOTTIOTUTEIBHOTO PacTBOPA,
en’ (0,02 enr’)

V, — 00peM 0TOOpaHHOM NMPOOH! BO3XyXa, MPUBCACHHBIN K HOPMAaIb-
HBIM YCIIOBHSAM, 1M .

12. KoHTpPOJIb MOTPELIHOCTH H3MePEeHH i

KonTpons morpemHocTH H3MEpEHHi MPOBOIIT HA IPaIyHUPOBOTHBIX
pacTsopax.

PaccuursiBaroT CpEaAHCC 3HAYCHUC PE3YIBTATOB 1/13Mepem/11‘/'1 KOHILICH-
Tpauuu (heHOIIa B IPaayuPOBOYHBIX PacTBOpPAx:

— 1
C,= ;ZCW , Tae

71 — YHCJIO U3MEPEHUI B /-NIPOOE TPaTyUPOBOYHOIO PacTBOPaA.

10
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C,; — pe3yIbTaT M3MEPCHUs KOHIICHTpauuu (eHona B i-rpobe rpa-
JAyMPOBOYHOTO PaCTBOPA, MKI/CM .

PaccuuTeIBaIOT CpeAHEC KBaAPATHMHOC OTKJIOHCHHE PE3yJIbTaToB
M3MEPEHUs KOHLICHTPALMH (JSHOTIa B rPaay ipOBOYHOM PacTBOPE.

S = Z(C_m.—cm.)z
n-1

PaccuutbiBaroT 1OBEpUTCITBHBIA HHTEPBAI

S
AC,=—-t,rze
Jn
t — K03 (PPULIMCHT HOPMUPOBAHHBIX OTKIIOHCHHUM, OMPSACIACMBIX IO
Tabmue CTeroaeHTa, IPU J0BEpUTCIbHOM BepostrocTH 0,95,
PacCUMTHIBAIOT NOTPEIIHOCTD OTPEACIICHUS KOHLEHTPaLMiA (heHoa
AC
8 = ra 100,%

ni

Ecmm 6 < 15,2 %, To norpemHocTs M3MEPEHUs YAOBIETBOPUTEIBHAS.
Ecnu naHHOE yCIOBHE HE BBIMOJIHSCTCS, TO BBUICHSIOT NMPUYHHY U
MOBTOPSIOT U3MCPCHHSL.

11
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