I'ocyrapcTBeHHOE CAHUTAPHO-INMHAEMHOJOTHYECKOEe HOPMHPOBAHHE
Poccuiickoi Degepaunu

4.1. METO bl KOHTPOJIA. XUMHUUYECKHE ®AKTOPDI

Onpenesienne KOHIEHTPALHMH XHMHYECKHX
BEINECTB B BOJ€ HEHTPAJIHU3OBAHHBIX CHCTEM
NUTHLEBOI0 BOAOCHAOKEHUA

COopHEK MeTOAMYECKMX YKA3AHHH
MYK 4.1.1205—4.1.1212—03

Boinyck 3

N3 nanue opuupanbHOE

Muusapas Poccun
MockBa * 2004


http://geobases.ru/rubric/%D0%BC%D0%BE%D1%81%D0%BA%D0%B2%D0%B0/0

4.1. METO/1bI KOHTPOJISL. XUMHUYECKHUE ®AKTOPDI

OnpejpeneHne KOHUEHTpaNuil XHMHYECKHX
BeLIeCTB B BO/Ie IEHTPAJIH30BAHHLIX CHCTEM
NUTHEBOr0 BOXOCHAOKEeHUd

COOpHHK METOAHYECKHX YKAZAHRH
MYK 4.1.1205—4.1.1212—03

Beinmyck 3



BbK 51.21
060

060 OnpeneieHHe KOHUECHTPAUMK XUMHYECKHX BELIECTB B BOJE
LIEHTPATH3OBAHHBIX CHCTEM NUTHLEBOro BoAocHabkeHMs: COOpPHHUK
METOAMYECKHX YKa3aHUH. Bein. 3.—M.: ®exnepanbHbId HEHTP roc-
caHanuaHaa3opa Munsapasa Poccun, 2004.—72 c.

ISBN 5—7508—0468—2

1. [ToaroroBnensl HWMM 3koitoruum yenoBeka U rurMeHbl OKPYXaroie
cpennt uM. A. H. Cricuna PAMH nox pykosoacrsom a. 6. H. A. I'. Maiie-
BOH aBTOPCKHMM KOJUIEKTMBOM cCrienuMamucToB B cocraee: K. 6. H. H. 1. 3u-
HOBbEBY, K. X. H. E. E. CoTHukoB, A. B. 3opuna, T. K. I'onosa.

2. YTBEP)KIEHRI M BBEJCHBI B neiicTBUE | TaBHBIM roCyAapCTBEHHEBIM
caHuTapHsIM BpayoM Poccuiickoit @enepanuu, [lepseiM 3amecTuTeieM Mu-

HHUCTpa 34paBooxpaHeHud Poccuiickoii @eaecpauuu [. I'. Onumuenko 16 mMap-
1a 2003 1.

4. Beeneus: Briepsbic ¢ 1 mons 2003 .

bbK 51.21
Penaxtopet Axorosa H. E., Kyuypora JI. C.
Texnuaeckue penakropsi Jlomanosa E. B.
[ToanucaHo B nevats 26.03.04
dopmar 60x88/16 Ileu. 1. 4,5
Tupax 1000 3x3. 3aka3 32

MunucrepcTso 3apasooxpaneuns Poceuiickoit deaepatpu
101431, MockBa, Paxmanosckuit nep., 4. 3

OpMruHan-MakeT NOATOTOBNIEH K [I€YaTH U THPOKUPOBaH H31aTeIbCKHM OTAENoM
(enepanbHOrO UEHTPA roccamdnuaHam3opa Munsapasa Poccun
125167, Mocksa, npoe3g Asponopra, 11
OtaeneHue peanuszauum, tein. 198-61-01

© Mun3apas Poccun, 2004
© (PenepanbHblii HEHTP roCCARIMIBAHEANZOPA
Munszapasa Pocenn, 2004



MVK 4.1.1205—4.1.1212—03
Copepxanne

[IDCIMICIIOBHE . .....ccvveeneeeiernrnceerrennneeeanessererssssestessessassessssassssassnsesssnssssssssnnsrenssresansnnasssnsses 4
OOTACTD TIPHMEHEHHS . ....ccoiiiiiiererrinnteresieeersssnrsaesessassessressssssonstesssssesssansosssensesssssessnsses 6

I"'azoxpomarorpapuueckoe onpeaencHue 6eH301a, TPUXIOPITUIIEH], TONYONE,
TETPAXJIOPITHIEHA, XJIOpOEH301a, 3TUIOCH301a, M-, [I-KCHJIOJIOB, O-KCHJIOJIa,

CTHPOA, H3OTPONHIOEH30/1a, 0-XJIOPTOAYyOJa U HadTATUHA B BOIE:
MYK 41120503 ...ttt s eeerenree e s e centcesse e sanssntrassesserassesssnransosssnanneos 8

["azoxpomarorpaduyeckoe ONpeacICHUES aKpHIOHUTPHIIA, ALCTOHUTPHIA,
AUMeTUNdhOpMaMUIa, AMITWIAMHHA ¥ TPUITHIAMHHA B BOJE:

MYK 41120603 ... ccrreree e s seesenssaesasesseronanstasessesssons 19
INazoxpomarorpaduyeckoe onpeicieHHe aHHIAHA, HUTPOOCH301a, M-
HUTpOXJ0pOeH301a B M-ToJlyHarHa B Boje: MYK 4.1.1207—03 ... 27
Xpomarorpaduueckoe onpenenenue 1,2,3-6eH30Tpyasona B BOIE:

MYK 41120803 ..t seerre s s se s sse s s senssonansanesanssenes 35
INazoxpomarorpabuieckoe onpeacnenue E-kamnponakramMa B BOIE:

MY K 4. L 120003 ettt se e ee i e e e ra e a e ca e e e ss s nnsmsrmnreeaneanenene 44
["'azoxpomarorpadu4eckoe onpecaicHue METUIH300yTHIIKapOHHOIA B BOJE:

1\ 074 O 8 W A R | X e SO SO PO SO ROPP ORI 51
["azoxpomaTrorpadpyecKoe ONpeaeICHUE HECHMMETPHYHOIO

aaMeTdHiaruapasdia B BOAC: MYK 4.1.1211-—03 ... recveneeccrreneneneeens 58
["azoxpoMarorpaduyeckoe onpeaencHrue XJI0pnUKp1UHa B BOJE:!

MY K 4 1. 121203 .. rer e rcnreeserseeresaa e s s ot et e e s brabennearaanssanrasenrnsens 66



MVYK 4.1.1205—4.1.1212—03

IpenucsioBue

B Hacrodmee BpeMs TOKCHYHBLIE M ONAcHble XHMHYECKHE BellleCTBa
pacOpoCTpaHeHb! MOBCIOAY B OKpY¥arolleH cpene. Tak, BbICOKOE Comepika-
HHE MENJIEHHO Pa3faralliyuxcs NOTEHLHATBbHO ONacCHBIX OpraHU4YECKHX Be-
[[eCTB B BOAAX MPOIOKAeT BO3pacTaTh, BHIOPOCH! H CTOKH BPEAHBIX XUMH-
yeCKHX BEHIECTB NpHOOpenn Gonpliie MAaclITadbl, U UX pernmaMeHTHUPOBaHHE
CTAHOBUTCS BaKHeiel 3amadeil. Bcero HECKONBKO JieT Ha3zald MrUeHU4e-
ckasgd OMAacHOCTh Oonpmied 4YaCTH Y3 MPHMEPHO MWILIMOHA 3arpA3HAIOLIHX
pernecTB He Obinia n3BecTHA. K c4acThiO, B HACTOsALIEe BpeMd NOYTH BCE IPO-
MBIIIJIEHHO pPa3BMTbIC CTPaHbi MPHUHAAM U MOCTOAHHO YXECTOYANOT 3aKOHO-
JaTeIbCTBO, HAMIPABIICHHOE Ha YIYYIICHUE KOHTPOJA KayeCTBa BOAHBIX 005~
exToB. [lnsg obHapyxeHHs U MOHHUTOPUHIA COCAHHEHUI MPUBIEKACTCA aHa-
auTHaeckas xumuA. [Tepen Hed ctaBuTCA 3aja4a pa3padboTku Bee Oosee Co-
BEPILIEHHBIX METOAOB, PErNaMEHTUPYIOLIHUX aHaNM3 U TpeOyIomuX onpene-
NeHUua Bce OoJIbILIEro YHcna BEINEeCTB ¥ NPOAYKTOB UX TpaHCPopMaLHM CO
Bce Oonee HU3KUMM npenieaMu OOHapYKEHHUS.

AKTYalIbHOCTH pa3paboTku U BHEAPEHUA 3 PEeKTUBHBIX ATTECTOBAHHBIX
METOIOB KOHTpPOJIA KadecTBa BOabl OOycnoBjeHa MHOruMH (akTopaMu.
[ 1aBHEBIE U3 HHUX: HEMPEPBHIBHOE pacIIHPEHHE TIEPEUHd HOPMHPOBAHHBIX MO-
KazateneH, yxectoyeHue TpeOOBaHUM K YYBCTBUTEILHOCTH CYLIECTBYIOILHX
METOOB BCJIEACTBHE H3MEHEHHA TMIHEHUYECKHMX HOPMATHBOB B CTOPOHY HX
CHHDKEHHMA, HAeHTH(PUKALHA paHee HEU3BECTHBIX COeMHEHUIl B pe3yJibTare
bojiee WMPOKOrO K HACTOAMIEMY BpeMEHH NMPUMEHEHHA METOAOB 0030pHOTO
aHanu3a, MPHHALIEKHOCTb K IrpyIliiaM BbICOKOTOKCHYHBIX BELIECTB, YacToTa
ODHApYXEeHUs HEHOPMHUPOBAHHBIX COeAUHEHHUIA.

Yxe Oonee 40 ner razopas xpomarorpagus oCTaeTcs OJHUM H3 OCHOB-
HBIX METOJOB OIpPEAC/ICHHA BEUIECTB B OKPVYXKAIOWIEH Cpelie U, B HaCTHOCTH,
B BOIHBIX 00BbeKTax. Mcronp30Banne KanuaspHoOM razoBoil xpomarorpadun
H Pa3jIMYHBIX BHICOKOYYBCTBHTE/IbHBIX AETEKTHUPYIOIIUX YCTPOKMCTB MO3BO-
MK CYIECTBEHHO YAYUYIUHUTH CENCKTHBHOCTH, CHHU3UThL npeaesnbl 0OHapy-
)KCHMs, TIOBBICUTH HAACKHOCTL HIACHTHPUKALIMH KOMIIOHEHTOB CJHOMXKHBIX
CMECEH 3arpA3HAIONIMX BEUIECTB M MPOAYKTOB UX TpaHChOpMaLMH pa3ind-
HOH TIPHPOJbLI U TOKCHUYHOCTH. B TO K€ BpeMsa M3 BCEX HMCIONb3yEMEIX CIO-
CODOB JE€TEKTHPOBAHHA TONBLKO Macc-CNEKTPOMETpHYECKMH 001ajaeT Hau-
OONMBIIMM TIOTEHIMAJIOM B OTHOIIEHHH HIACHTHPHKALMH KOMIIOHEHTOB M
aHajli3a mpo0 Heu3BecTHOro cocrasa. [103TOMy HMEHHO XpoMaTo-Macc-
CIICKTPOMETPHUUYECKHH METOA K HACTOAIUEMY BPEMEHH CTal IIPAKTHYECKH
OCHOBHBIM B MHOTOKOMITOHEHTHOM aHaJjin3e.
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B HacrosieMm cbopHuke npuBeAcH UIMPOKHH COEKTP rasoxpomarorpa-
pu4ecKHX METOHOB KOHTPOJiA 26 OpraHM4yeckKdX COCAMHEHWH — MpeacTaBU-
TEJIEH Pa3/IMYHBIX KJIaCCOB XMMHYECKHUX BEIICCTB: apOMATHUYECKHX YIJIEBO-
JKOpPOAOB, rajloreH-, a30T-, KUCIOpPOACOoAepKaUlUX COENHHEHHH H Ap. MeTo-
Obl KOHTPOJIA MpeacTaBISHBl JByMS OCHOBHBIMH BHJIaMH aHa/IM3a: LEJIEBLIM
OTIpEeICIEHUEM KOHKPETHBIX BEUIECTB U OJHOBPEMEHHBIM MHOTOKOMIIOHEHT-
HbIM OnpeaesieHUeM N0 AeCATH H Oonee BemiecTB. Cpeau METOLAOB KOHTPOJIA
Ha OCHOBE LI€JIEBOr0 aHAIH3a MOXHO BbIAEIUTh IPPEKTHBHOE BEICOKOYYBCT-
BUTE/ILHOE OMNpeAcieHue BbICOKOTOKCHYHOFO HECUMMETPUHYHOIO JAUMETHII-
THApa3HHa HYKE YPOBHA T'MTMEHHYECKOro HopMarHuBa. [lpeacTaBigeT Taxke
MHTEPEC OMNPEACICHHE TOKCHYHOIO XJIOPMHKPHHA — BEIUECTBA HEHOPMHUPO-
BAHHOTO, HO MO pe3ynbTaTtaM 0030PHBIX aHAJTU30B HEpEAKO 0OHApyKHBaeMO-
ro B BOAHbIX 00bekTax. Meroa koHTpoas 1,2,3-OeH30oTpUa3ona npeacTaBieH
IBYMSI aJbTEPHATUBHBIMH XpOMAaTOorpapUueCKUMH ONpeAC/IEHHAMH C HC-
[ONE30BAHUEM PAHBLIX BUIOB JCTEKTUPOBAHUA: [LNMAMEHHO-UOHUIAUUOHHOIO
U MacC-CIIEKTPOMETPHUYECKOro. MeTotbl KOHTPOJIA, MOMEIIEHHBIE B HACTOA-
leM COOpHHKEe, WJLIIOCTPUPYIOT MHOroobpaszue U 3¢pPeKTUBROCTbL COBpeE-
MEHHBIX U JOCTYIHBLIX K HAaCTOAIIEMY BpeMEHH CIOCO00B U NMPHEMOB ra3o-
BOM xpoMarorpaduu: KalUIAPHYIO Ma30BYyI0 XpoMarorpapuio U pasiuyHbie
BUJbI AETEKTUPOBAHUA, HAUMHAS OT NJIAMEHHO-HOHH3AIHOHHOTO U 10 Macc-
CENIEKTHBHOTO.

n. 0. H. A.I'. Mansiniesa
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YTBEPXIIAIO
[ naBHbIH rocyJapCTBEHHBIH CaHHTapHBIH
Bpau Poccuiickon denepaimu,
[Teperiit 3aMecTUTEs MHUHUCTpA 34paBO-

oxpaHeHus Poccuiickoit Gexepalmu
I'.T. OHnineHko

16 mapra 2003 r.
Iata BBeneHuda: 1 urong 2003 r.

4.1. METOAbl KOHTPOJISI. XUMHWYECKHE ®AKTOPDI

OnpenesieHne KOHNEHTPANMI XHMHYECKUX BEIIECTB B BOJE
IEHTPAJH30BAHHbIX CHCTEM MUTHEBOI0 BOAOCHAOKEHMS

COopHHk MeTOAHYECKHX YKA3AHUH
MYK 4.1.1205—4.1.1212—03

ObaacTs NpUMeHEeHH S

COOpHMK METOAMYECKUX YKa3aHHUM N0 OIPEASNIEHHUIO KOHLEHTpaLuuH
XAMHUYECKUX BELIECTB B BOJZE MpeaHa3HA4YeH i1 UCNOJAb30BaHUA OpraHaMH
roCyJapCTBEHHOINO CaHUTAPHO-3MMHASMHOJIOTHYECKOr0o Haja3opa npyu ocyule-
CTBJIEHUH COCYAApPCTBEHHOI'0 KOHTPONA 3a coOmoneHueM TpeOOBaHHU K Ka-
YE€CTBY BOJbI UECHTPANIU3OBAHHOIO XO3iHWCTBEHHO-MMTHLEBOrO BOAOCHaAOMe-
HUsA, BOJOXO3AHCTBEHHBIMH OPraHHM3allHAMH, TIPOU3BOIACTBEHHBIMHM Nabopa-
TOPUAMH IPEANPHATHH, KOHTPOJIHPYIOLUIUMUA COCTOSHHE BOAHBIX OOBEKTOB, a
TAKKE HAY4YHO-UCCIeNOBATEIBCKMMHY HHCTUTYTaMH, paboTaroluuMu B 00J1ac-
THU F'UI'Me€Hb] BOAHbBIX OOBEKTOB.

BxmoyeHHsIe B COOPHMK METOAMUECKUE yKa3aHus pa3padoTaHbl B CO-
oTBeTCTBUH ¢ TpedoBaHusAMU ['OCT P 8.563—96 «MeToauky BBINOIHEHHA
uaMepenu», I'OCT 17.0.02—79 «Oxpana npupoasl. MeTponoruueckoe
obecrieyeHue KOHTPOA 3arpA3HEHHOCTH aTMOChepbi, MTOBEPXHOCTHBIX BOJA H
o4YBbi. OCHOBHBIE IMOJIOKEHHAY.

MeToauKH BBINMOAHEHBI ¢ HUCIOJIb30BAaHUEM COBPEMEHHBIX (PH3HKO-XH-
MHYECKUX METOLOB MCCJICAOBAHHUA, METPOJIOTHYECKM ATTECTOBAaHbLI M HAIOT
BO3MOXXHOCTh KOHTPOJIMPOBAThL COZEPKAHHE XMMHUYECCKHUX BELISCTB MEHBILE
YPOBHEN UX IpeaebHO AonyctuMbix KoHitertpauui (0,5 I1JIK) B Bone, yc-
TaHOBJIEHHEIX B CanlluH 2.1.4.559—96 «IluTeeBasa Boga. I'mrueHuyeckue
TpeOOBaHUA K KaueCTBY BOJBI LEHTPATH30BAHHBIX CHCTEM MHTHEBOr0 BOJIO-
CHaOxeHus. KoHTpone kauecTBa», a IS BElIECTB, HE BKIOYEHHBIX B Iepe-
YeHb 3Toro AokyMexnrta, — B CaHlluH 4630—88 «CaHuTapHbele npaBuiia u
HOPMbI OXpaHbl MOBEPXHOCTHBIX BOJ OT 3arpA3HCHHN .
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MeTtoanueckue ykasaHHAa ONOOpEeHBl M MPHHATEL Ha OOPO CEKUHH IO
GH3UKO-XUMHYECKUM METOJlaM MUCClIeoBaHHuA OOBEKTOB OKpYXXalolle# cpe-
abl IIpobneMHo komuccun «Hay4Hbple OCHOBBI 3KOAOTHH YEJIOBEKA H IH-
FMEHbI OKpYXatomei cpeapi» U 010po KOMMCCHH MO rocyaapCTBEHHOMY ca-

HUTapHO-3MHIEMHOJOTHYECKOMY HOpMHpOBaHHI0O MuHucTepcTBa 3ApaBo-
oxpaHeHus Poccurickoit @Peaepauu.
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YTBEPXIAIO
["naBHEIA rOCYAapCTBCHHLIH CAHHTAPHBIH
Bpa4 Poccuiickoit Oenepalmy,
Ilepssiit 3aMecTHTENE MMHHCTPA 3APaBO-
oxpaneHus Poccuitickoit deaeparlny
I'. I'. Onuiiesko

16 mapra 2003 r.
Ilata BBegenus: 1 urons 2003 r.

4.1. METOZ1bl KOHTPOJIA. XUMHUYECKHE GAKTOPLI

I'azoxpomarorpagpuueckoe onpeneieHne
HECHMMETPHYHOT0 AMMETHIrHAPA3HHA B BOJE

MeToauueckue yKazaHHUS
MYK 4.1.1211—03

HaCTORIIHE METOTHEECKHE VKA aHHA YCTAHABIHBAIOT KOJHYECTBEHHBLIl
razoxpoMarorpapu4eckuii aHaJiM3 BOJIbI LICHTPAIM3OBAHHOTO X034HCTBEHHO-
NUTHEBOro BOJAOCHAOKEHHUS AJA OnpenesieHHd B HEM ComepKaHU HECUMMET-
pHYHOrO AUMeTWIrMapasvHa B JuanaszodHe KoHueHTpauuid 0,00003—
0,0006 Mr/mm’.

(CH;),NNH, Moun. macca 60,1

HecuMMeTpHYHbIN AUMETHAruapasuH (oUuMasuy, 1,1-puMeTuinruniapa-
3UH, TeNTWI) — KUIAKOCTh C XapaKTEPHBIM 3allaXOM; TeMIeparypa KUICHUS
62—64 °C, nnotHocth npu 20 °C — 0,791 r/cm’. PacTBopuM B Bone M opra-
HUYECKHX PACTBOPUTENIAX.

HecumMmetpuynpin aumerunruapasud (HAMI) — BeicOKOTOKCHYHOE
COeAuHEHHe, objlafalollee BbIPAXXEHHBIM MECTHO-pa3pa)karoldM H KOXKHO-
pe30opOTHBHEIM JeBCcTBUEM. OpHEHTUPOBOYHO HONYCTUMbIHA YPOBEHb KOH-
neHtpauud (OL4Y) B Bojae LeTpaTU30BaHHOIO XO3AWCTBEHHO-IMUTHEBOIO BO-
nocHaOxeHus — 0,00006 mr/oM°, kinacc onacHocTu — L.

1. IlorpemiHocTL H3MEpEeHUH

Meroauka obecrneunsaer BoINOJiHEHHe H3MepeHud HIMI ¢ norpeui-

HOCTEIO, He npeBblaionieit + 22,0 % (d,,,,) NpH OOBEpUTENLHOH BEPOIATHO-
ctu 0,95.

2. Meroa usmepenui

Metoa ocHoBaH Ha peakuud HJIMI ¢ 4-uutpoben3anpaeruaom ¢ oOpa-
soBaHueM N, N-pumerunrunapazoHa 4-uutpobeHsanbaeruaa, XUAKOCTHOM
SKCTPaKLUHH €ro U3 BOJbl, KOHUEHTPHPOBAHHUU YIIApUBAHHEM 3KCTPaKTa, Ka-
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MUUIAPHOM ra3oxpoMarorpauyueckoM pasfelieHHH C HCIOJb30BaHHEM
a30THO-(QOCHOPHOro AETEKTUPOBAHHUSA, HACHTHODUKALMYU 110 YACPKUBACMOMY
00bEMY U KOJIMYECTBEHHOM OINpee/ICHHH METOAOM BHYTPEHHErO CTaHIapTa.
HuxHuil npexen H3MEpeHMs B aHa/IM3HpyeMOM ofObeme Npodnl —
0,00003 mMr/am’.
OnpeneneHuio He MEIar0T AMUHBI, YTIEBOAOPOLBI, CIIMPTHI, KHCIOTHI.

3. CpeacTBa H3IMEpeHnil, BCIOMOraTejibHbie YCTPORCTBA,
MaTepHaJibl, peaKTHBbI

[Ipy BHINONHEHHH U3IMEPEHUN MPUMEHIOT CIEAYIOHINE CpeACTBa H3Me-
pPEeHHH, BCIOMOTraTeNbHbIE YCTPOUCTBA, MaTePHaIbl U PEaKTHUBBI.

3.1. Cpeocmea uzmepenui

["azoBbIil XpoMaTorpad ¢ a3oTHO-gochHopHBIM

petextopom (AD/I) ¢upmet CE INSTRU-

MENTS (Carlo Erba Instruments)

bapomertp-aHepoua, i M-67 TV 2504-1797—75
Becol aHanutuyeckue nadbopatopHeie BJIA-200 TOCT 24104—88E
Konbst MephbIe 2-10-2, 2-25-2, 2-50-2, 2-100-2 T OCT 1770—74E
Mepbl MacCChI I'OCT 7328—82E
Mukpommnpuus! Ha 10 1 50 MM° hHpMBI

Hamilton (1lIBeitnapus)

[TopratueHbiii pH-Metp Mapku pH-150M (benapycn) TY 25-7410.003—86
[IuneTku creKnsHHbBIE, BMECTUMOCTHRIO 0,1,

1,0 1 5,0 cm® T'OCT 29227—91
IlporpamMHoO-annapaTHeIi KOMILIEKC

«IKOXPOM» nns perucrpaunu U obcyera
XpoMaTorpamMm TY 5E2.148.003

Cexynaomep CJIC np. 1-2-000 I'OCT 5072—79
TepmomeTp nabopatopHbiit mKaneHel, TJI-4,

npenesnel 0—55 °C, uena nenenus — 0,1 °C TV 25-2021.003—88
Lnnuuap mepnsiid, T 2-100 [OCT 1770—74E

3.2. BcnomozamenbsHsle ycmpoucmea

Xpomatorpaduueckas KOJIOHKA W3 KBapLIEBOTO
CTEKJIa JUTHHOM 25 M Y BHYTPEHHUM JUAMETPOM
0,32 MM, ¢ xuIKoii ¢a3oi SE-54 (TonuHa
[UICHKH 5 MKM)

bans Boasnas naGoparopHas TY 61-1-2850—76E
Bopouka nenurenpuas BJI-1-250 I'OCT 25336—82
Ructunnatop mapku J13-4-214 TY 61-1-721—79
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Kon6sl BeinapuparenbpHbie KHKIII-50 'OCT 10394—72E

KoHueHTpaTop Ha 25 cm” dupmbl Alltech

Associates (CI1IA)

PenyxTop BOHOPOAHBIHA TY 26-05-463—76

PeQyKTop KHCIIOpOAHBIA TY 26-05-235—70

DNEKTPOIITUTKA I'OCT 14919—383
3.3. Mamepuans:

A30T CXKaThIi, OC. 4. I'OCT 9293—74

Boaopon cxaTbiid I'OCT 3022—389

Bo3nyx, knacc 7 ['OCT 17433—80

3.4. Peakmueni
AHWIHH, CTaHapTHHIH obpazen (1,00 Mr/cm’)

OCO 87 M311 008—91
Boaa nucTUIHpOBaHHaA [TOCT 6709—77
['excaH HOpMaNbLHBIH, X. Y. TV 6-09-3375—78
1,1-TumeTruruapazud ¢pupMbt «Merck» (Tepmaris)

Kucnora ykcycHad, 4. A. a. OCT 61—75
Hartpuii cepHHCTBIM, X. Y. I'OCT596—89E
4-Hutpobensansaerun pupmot «Merck» (Fepmaniisn)

Cnupt METHIIOBHIH, X. Y. FOCT 6995—77

Jonyckaercs nNpUMEHCHHE HIPYrHMX CpeaAcTB H3MEPEHHH, BCMOMOra-
TEJBHBLIX YCTPOUCTB, MATEPHAJIOB H PEAKTHBOB C METPOJIOTHYECKUMH H TEX-
HAYECKUMH XapaKTEepUCTUKAMH, HE XYKe YKa3aHHBIX.

4. TpeboBanus Ge3onacHOCTH

4.1. Ilpy BHINMOJHEHHH USMEPEHHH C UCHONB30BaHUEM Ia30BOT0O XpoMa-
Torpada ¢ AD/J] cobmoaaloT npaguia 3)1ekrpode30nacHOCTH B COOTBETCTBUH
¢ I'OCT 12.1.019—79 1 UHCTPYKLHAMH MO IKCIIyaTauuyd Npubopos.

4.2. Ilpu pabote ¢ peakTUBaMH COOMOAaI0T TpeOOBaHUA 6€30MacHOCTH,
YCTaHOBJIIEHHBIE AN paboTBl C TOKCHYHBIMH, €JKUMHU H JIErKOBOCIIJIaMe-
HarompuMuca Bewectsamu 1o F'OCT 12.1.005—88.

5. TpeOoBaHHus K KBAJIHGHUKANHH ONIEPATOPOR

K BBINOJHEHUIO U3MEPEHUI HONYCKAIOT CNEHHANIUCTOB, UMEIOLIMX KBa-~
NMUQUKALMIO HE HHXE HHXEHEepa-XMMHKAa, C OMBITOM paboTel Ha ra3oBOM
xpoMarorpade u nporpaMMmHo-anmnapariom koMiuiekce « OKOXPOM».

6. YC0BHSA H3MepeHu i

[Ipy BEINONHEHHH H3MEPEHHUIH COOMIOAAIOT CIIEAYIOLIHE YCIIOBUS:
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® NPOLIECCH MPHUIOTOBAECHHUA PACTBOPOB U MOJArOTOBKH NMPOO K aHAIU3Y

MpOBOMAT B HOPMAJIBHBIX YCIOBHAX NpH TeMneparype Bozayxa (20 +35) °C,
arMocdepHoM aaBiieHHH 630—800 MM pT. CT. ¥ OTHOCHUTENLHON BIAXHOCTH
He 6onee 80 %;

® BHITIOJIHCHUE M3MEPEHUI Ha ra3oBOM Xpomarorpade npoBOAiT B yC-
JIOBHAX, PEKOMEHIOBAHHBIX TEXHHYECKON NJOKyMeHTanueH K npudopy.

7. I1oaroroBxa K BLINOJAHEHH IO H3MECPEHHH

[Tepen BBIMOJHEHHUEM H3MEPEHUH NMPOBOMAT Cleaylomue paboThl: MpHU-
rOTOBJECHUE PAacTBOPOB, MOArOTOBKA XpOMATOrpaU4eCKHX KOJIOHOK, YCTa-
HOBJICH}E I'PANYHMPOBOUYHBIX XapaKTePUCTHK, 0TOOD npob.

7.1. IIpuzomoenenue pacmeopoe

Hcxoonurit pacmeop HIMI ons zpadyupoexu (c = 1 me/cm®). B mep-
Hyi0 K016y BMeCTUMOCTBIO 50 cM’ BHocAT 50 Mr HJIMI, noBonar o6beM 10
METKH METAHOJIOM H TIIATENbHO nepeMeinuBaioT. Cpok XpaHeHHA — 1 eHb.

Paboyuii pacmeop HIMI Ne 1 onsn epadyupoexu (¢ = 0,03 me/cm’). B
MEPHYIO KOOy BMEeCTUMOCTBHIO 10 cM BHOCAT 0,3 CM” HCXOIHOTO pacTBopa
HJMI', nopoasat o6beM 10 METKH METAHOJIOM U TIXATEJIbHO NMEePEeMEIIHBAIOT.
Cpok xpaHeHHs — | eHb.

Pabouuti pacmeop HIMI Ne 2 Ons epaoyupoexu (c = 0,003 mz/cm’). B
MEpHYIO KOJOy BMeCTUMOCTLIO 10 cM> BHocaT 1,0 cm® pabouero pacrtsopa
HIAMI Ne 1, noBoasaT oObeM A0 METKH METAHOJOM M TILIATEJIBLHO NepeMein-
BaroT. Cpok xpaHeHHs — 1 JeHb.

Pacmeop enympennezo cmanoapma (¢ = 0,04 M2/cM’). B MepHYIO KOJI-
6y BMECTHMOCTBIO 25 cM” BHOCHT 1 cm CTAHJAPTHOI'Q pacTBOpa aHUJIMHA C
KOoHueHTpauuei 1,0 MI/CM>, JOBOIAT OOBEM N0 METKH METAHOAOM M TIia-
TEJIBHO NEPEMEUINBAIOT. CpOK XpaHeHUA — 2 HeACIU B XOJIOIUIIbHHKE.

3 Yo-Hbill pacmeop 4-Humpobenzanvoezudoa. B MepHyro K00y BMeCTH-
MOCTBKO 50 cM™ BHOCAT 1,21 4-nHutpobeH3anbaceruga, AoBOIAT 00BeM 10
METKH METAHOJIOM M TILATENbHO nepeMelinBaoT. Cpok XpaHeHUs — 1 Henens
B XOJIOOUNIBHHKE.

0,5 H pacmgop YKCycHOU kuciomol. B MEPHY1O KO0y BMECTHMOCTHIO
100 CM3 conepxaiiyio 40 cM° AMCTHIUTHPOBAHHOM BOIBI, BHOCAT 3 CM° YK-
CYCHOH KHCJIOTBI, HOBOOAT OOBEM 1O METKH OUCTHJIIUPOBAHHOM BOIOW H

nepememuBaoT. CpoK XpaHeHUs B XOJOAUAbHHKE — HEOTPaHUYEH.
7.2. [loozomoeka xpomamozpauueckoil KONOHKU

KanuandpHyro KONMOHKY MOMEILIAIOT B TepMocTar xpomarorpada u, He
OJCOeaAMHAA K AETEKTOPY, NMPOAYBAIOT ra30oM-HOCUTENIEM CO CKOPOCTHIO
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5,2 cM’/MuH npu Temneparype 250 °C B teuenue 7 u. Tocne oxnaxiaeHus
KOJNOHKY MOJKTIOYAIOT K JAeTEKTOPY, 3alMChIBAIOT HYJIEBYIO JIHHUIO B pado-
yeMm pexuMe. [lpd cTtabunsHOM HYNEeBOHM JHHHHM KOJOHKAa roTosa k pabdbore.
ExenHeBHO nepen MpoBeAecHHEM IMEpBOro aHanusa npu Beixone AD/]] Ha
pabouHH peXUM NPOBOIAT KOHIUUHOHHUPOBAHHE KOJOHKH TIPH TEMIIEpaType

250 °C B TeyeHue 2 y.
7.3. Ycemanoenenue 2padyupoeounsix xapaxmepucmiuk

I panyupoBOYHBIE XapaKTEpUCTUKH YCTAHaBIMBAIOT Ha IrpaayHpoOBOY-
HeiX pacTBopax HIMI MmeromoMm abcomoTHoM rpanxyupoBkH. OHH BhIpaXKa-
I0T 3aBUCHMOCTH IIOLIAAM IIMKa COOTBETCTBYIOLIErO BEILECTBA HA XpOMarTo-

rpamMe (MB - ¢ npy Mcnonb3oBaHUH nporpaMMHo-annapamoro KOMILIEKCa
«9KOXPOMY») oT KOHLEHTpALMH (MI/AM’) ¥ CTPOATCA MO S5 CepuaM rpajiyu-
POBOYHBIX pacTBOPOB. Kaxkaas cepust COCTOUT H3 5 pacTBOPOB.

I'panyupoao&mme pPacTBOPEI TOTOBAT B MEPHBIX KO10aX BMECTUMOCTBIO
100 cm”. dns storo B Kaxayo kondy BHocAT pabounid pacTBop Ne 2 B cOOT-
BETCTBUHM C TalJi., AOBOAAT 00bEM OO METKU AMCTUIUTMPOBAHHON BOLOH H
TIIATEeNBHO nepeMellnBaloT. Cpok XpaHeHus pacTBopa — 1 CyTKH.

B xonby BmecTHMOCTBIO 250 cM’ 3aJIHBaIOT 100 cM’ KaxIoro rpanayu-
POBOYHOTO PacTBopa, HoGaensioT 10 MM’ pacTBOpa aHWIHWHA (BHYTpPECHHUM
CTaHAApT), 5 I' CEPHUCTOTO HATPHA, TIIATEILHO NMEPEMELIHBAIOT, paCTBOPS

C0JIb, U TTOAKHUCIAIOT (0,5 H pacTBOPOM YKCYCHOM KHUCIOTHI 10 pH 5.95.

Tabnuua

PacTBopbI AJIsl YCTAHOBJICHUN IPAAYHPOBOYHBIX XAPAKTEPUCTHK
npu onpenenenud HIMI

100BeM paﬁoqem ac*raopa Ne 2 |
€St uriachms L | 10 | B | 60 | w0 | w0
0,00003 | 0,00006 { 0,00018 | 0,006030 | 0,00060

3aTeM n06aBasioT 3 cM> 3 %-HOro pacTBopa 4-HuTpoOeH3aIbACIHAA U
kon0y BuaepkUBAIOT npu 32—35 °C B Teuenue 20—30 MHUH B BOAsHOH Oa-
He, nepememrBas cMmeck. llpu 3ToM nmpoucxomur aepuBatu3dauus HIAMI u
aHUIUHA, KOTOpbIe npeBpamarotcs B N,N-aZuMeTHaruapasoH 4-HUTpobeHs-
anbaeruaa v N-(4-HUTpOOEH3UIUACH)aHUNAHH, COOTBETCTBEHHO. 3aTeM OX-
NaXxJarT pacTBOp, NEPENUBAIOT B NEAUTENHHYIO BOPOHKY BMECTHMOCTHIO
250 cM’ M [IPH KOMHATHOIA TeMNepaType HpoBOAAT IKCTpaKLuHiO 10 CM® TeK-
CaHa, BCTPAXHBasA JCJHUTEJIbHYIO BOPOHKY B Te4eHUe 15 MHH, ITepHOAHYECKH
cOpacbiBad u30bITOYHOE AasneHue. BopkruaaroT 10 MHH Ans OTAeneHHs Opra-

HHYECKOro ¢JIog OT BOAHOW (a3bi, CIMBAIOT BOJAY, @ ME€KCaH NMOMELIAIOT B
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xoHLUeHTpaTop. [IoBTOPHO 3KCTparvupyor elue pas 10 cM” rekcana. O6beau-
HEeHHBIE JKCTPAKTHl YIapUBAaIOT IIPH KOMHATHOH TEMIIEparype B TOKE a3oTa
no 0,2 cM®.

B ucnapurenp I'X Beogar no 10 MM YIapeHHOT0 3KCTpaKTa KaXXoro
rpagyMpOBOMHOTO pacTBopa. AHanu3 coeanxennit nposogat ¢ AP npu
CJICAYIOLIUX YCIOBUAX:

TeMIepaTypa TepMOCTaTa KOJOHKH mporpaMmupyerca ot 150 (5 MuH

u3zorepMma) 10 250 °C (30 MuH usotepma) co ckopoctbio 10 °C/muH;

TEMIEpaTYpa UCTIAPUTEIA 300 °C;
TEMIeparypa AETeKTopa 280 °C;
pacxoz raza-Hocurels (asora) 5,2 CM>/MHH;

ACJIEHHE MOTOKA B UCIIAPHUTEIIE OTCYTCTBYET
UYBCTBHUTEJBHOCTE IIKANB! YCHWINTENS ASTEKTOpA 2 X 10"4A;
BpEMA YIEPKHBAHUA:
ruapa3oHa 4-HUTpoOEeH3aIBaeruna 17 muH 52 c;
(4-HUTPOOCH3NNHUACH JaHUITHHA 26 MuH 16 c.
Ha nonyyeHHbIX XpoMarorpaMMax aBTOMAaTHYE€CKH PaCCUMTHIBAIOTCH
mIolagy NUKOB KOMIMOHEHTOB M IO CPEAHUM pe3ylbTaTaM U3 5 H3MEpeHHH

BBIYMCIAIOT CPEeAHUN KOIPPHUIHEHT UYBCTBHTEJBHOCTH ((PaKkTop OTKIHMKA)
g HIMI no popmyne:

K Crmar * Sem
Stnaar * Cem

Sem — IJIOMIAAH BHYTPEHHETO CTaHAapTa, MB - C;

Sumr — IToiaab nuka HAMI', MB - ¢;

Cuma — KoHueHTpauus HAMI™ B rpanyupoBo4HOM pacTBOpE, Mr/aM’;

Cem — KOHUSHTpAUHUA BHYTPEHHEIO CTaHAapTa B rpayHpPOBOYHOM pac-
TBOpPE, MI/IM".

[IpoBepky rpagyupOBOYHOH XapaKTEPHCTHKH MPOBOJAAT 1 pa3 B HEACHIO
U NIpU CME€HE PEaKTHBOB.

, Tae

7.5. Omobop npo6

OcHoBHbele TpeboBauusa k otdopy mnpob6 no I'OCT P 51592—00 #
I'OCT P 51593—00. O6veM oTobpaHHOM nPoOL! BOABI JOMKEH OBITh HE ME-
Hee 500 cm”. [IpoGbl OTGHPAIOT B €MKOCTH, H3TOTOBIEHHbIE U3 MOJAMEPHOTO
MaTepHana UWIM TEMHOTO CTeKJ1a. AHAJIM3 NPOBOAAT B JeHb 0TO0pa npod ¥ ux
XPaHAT B X0JI0AHJIbHHKE HE OoJiee 6 u.
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8. BoinoJiHeHHe H3MEPEeHUH

B kondy nomemator 100 CM° aHATM3MPYEMOil BOJbI, IPOBOAAT MO0~

TOBKY NMPOOBI, 3KCTPAKLHIO, KOHLIEHTPUPOBAHHE M aHAJIH3 COMTacHo . 7.3.
JU1d noaydyeHus pe3yNbTaTOB U3MEPEHUA COAEPKaHHUA BEIIECTB NPOBOJAT
aHaJIM3 OBYX NapaaneibHbIX 00pa3lioB Bonbl. [lepex obpadorkoit mobwIX pe-
3yAbTATOB HEOOXOIHMO MPOAHAMM3UPOBATE «XOJOCTYIO NPOOY» MHUCTHIUTHPO-
BaHHOM BOBI 110 1. 8, 4TOOBI YOEAUTHECA B OTCYTCTBHH IOMEX. Y 3arpsA3HEHUH.

9. O6paborka (BbIYHC/IEHHE) Pe3yALTATOB H3MEPEHH

Ha nonyuyeHHO# XxpoMarorpaMMe aBTOMATHYECKH ,PaCCUHTLIBAIOT MLIO-
Iaiu NHKOB, a MO0 HUM KOoHUeHTpauuu HIAMI (MI‘/,IIM ) B Boge, HCXOId U3
cpenHero ko3¢ ¢uureHTa YyBCTBUTENLHOCTH B COOTBETCTBUH C DOPMYNOH:

S HMIT |

SC?H
K — x03d¢H1HeHT YyBCTBHTENbHOCTH (QAKTOp OTKIHKA);

Srma — nnowans nuka HJIMI, MB - ¢;
C:m — KOHUEHTpALHA BHYTPEHHErO CTAaHAapTa B npode, MI/ oM

Sem — TUIOHIAAb BHYTPEHHETO CTaHaapra, MB - ¢.
BBIYUCIAOT Cpeanee 3HaYeHHe KoHueHTpauuu H/IMI':

C =0,5 ZZ:CE.

i=1
PaccuuThiBalOT OTHOCHUTEJIBHYIO pa3HHLY pe3yJIbTaTOB ABYX mapall-
JIeABHBIX U3MEPEeHU oqHOH NpOOEL:

|CJ~—C2| <001 -4- (-Z'_,rne
d — HOPMaTUB ONEPAaTUBHOTO KOHTPOJIA CXOOUMOCTH, paBHbiH 30,8 %.

CHWF= Cm-K,rne

10. OdopmiieHHe Pe3y/IbTATOB H3MEPEHHA

Pesynbratel u3MepeHHMid koHueHTtpauud HIAMI B 2 , TapaJlIebHBIX
npoﬁax BOABI 0POPMASIOT npoToKoioMm B Buze: C.,, Mr/aMm° + 22,0 % unu
C., + 0,22 C.,. Mr/am’ ¢ YKa3aHUEM IAaThl MPOBEACHUS aHau3a, MecTa OT-
Oopa npoObl, Ha3BaHua abopaTOPHH, FOPHIWYECKOr0 axpeca opraHM3aiyy,
OTBETCTBEHHOTI'Q UCMIOJTHUTENA U PYKOBOAUTENA J1aDOpaTOpHH.

11. KoHTpoJKL NOrpemiHOCTH H3MEPEHHH

11.1. Kormpone cxooumocmu. BemnoanaoT no . 9. Ilpu npeBbinieHUH
HOpPMaTHBa OINEPaTHUBHOIO KOHTPOJIA CXOAUMOCTH 3KCHEPHMEHT MOBTOPAIOT.
[Ipy NMOBTOPHOM nNpEBLILIEHWH HOPMATHUBA BBIACHAIOT MPHYMHBI, NPHUBOASA-
IHe K HEY IOBIIETBOPUTEINILHBIM PE3YJIbTaTaM KOHTPOJIA, H YCTPAHAIOT HX.
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11.2. Onepamuensiti koumpons nocpewtnocmu. IIpoBoauTcs NpH CMEHe
peaKTHBOB, MoOCJe peMoHTa npHbopa. ObpainaMu And KOHTPOA ABIAIOTCA
peajibHBle MPOOBI BOAB!, K KOTOPBIM liejlaeTCq n06aBKa MU3MEPIEMOro Beule-
cTBa B BUJe pacTBopa. OtOupaior 2 nmpoOsl Bogel K | M3 HMX AEIaOT N0-
6aBKy Takum o00pa3oM, 4ToObl colepkaHUE oOMpeenseMoro BellecTBa YBeE-
JIMYUAOCH MO CPABHEHUIO ¢ UCXOAHBIM Ha 50-—150 % W KOHUEHTpAlLMA B
npobe HE BLIXOAHNA 33 BEepXHUM auana3oH. Kaxaywo npoly aHaTU3HpYIOT B
TOYHOM COOTBETCTBUM C MPONUCHI0 METOAUKH M TONMYyYaloT pe3ysibTaT aHa-
u3a UcxoaHoii pabGoueii npobel — C,, ¥ paboueii npobul ¢ nobaskoit C.
Pe3ynbTaThl aHaNM3a UCXOAHOHN paboueit mpobel — Cyee M ¢ AobaBkoit — C
[10JIy4aloT MO BO3MOXXHOCTH B OJMHAKOBBIX YCJIOBHAX, T. €. HX MOAy4aer
OJIMH aHAJIMTHK C UCNOJbp30BaHueM 1 Habopa mepHo# nocynel, | napTuu pe-
aKTHBOB U T. [.

Pe3ynbTarbl KOHTPONA NMPU3HAIOTCA YAOBIETBOPHTEIbHBIMH, €CNU Bbl-
[IOJIHAETCH YCIIOBHE:

/C' ~ Cyor. ~C/ < Kg, rae

C - 106aBKa BEILECTBA, MI/IM:

Kg — HOpMaTHB OnepaTUBHOr0 KOHTPOJIA MOrpeIHOCTH, MI/ M.
[Tpu BHemiHeM koHTpOne (£ = 0,95) npuHUMalOT:

Kg — \/(Acl)z + (ACH(,;.;)Z , THEC

AC’' v AC,x — XapaKTepHCTHKA MOTPELIHOCTH JUIS HCXOXHOM Tpo6Hl H
npo6si ¢ J0GaBKO, MI/aM :

ACucr. = 0,01 - Qo * Cuex W
AC" = 0,01 - 8. - C°.
[Ipu BHyTpHna60paT0pH0M koHTpoe (£ = 0,90) npuHuUMaIOT:
K'g=0,84 . Kg
[Ipy npeBBILUCHHH ONEPATUBHOIO KOHTPOJIA MOrPEIHOCTH 3KCIIEPH-

MCHT HNOBTOPAIOT, HpPl MNOBTOPHOM IIPCBLIIICHHH YKa3aHHOI'O HOpMaTHBa

BBIACHAIOT NPHYHHBI, NIPUBOAAILHEC K HCYNOBJICTBOPHUTE/IbHBIM pe3YyJIbTaTaM
KOHTpPOJSA, ¥ YCTPAaHAIOT HX.

Meroanueckue ykasanvsa paspadbotannl A. I'. Mansimesoit (HHUH >ko-
JIOTHH YeJJOBEKA Y TUCHEHBl OKpyXawined cpeast, r. Mocksa),
E. E. CotHukoBbiM U A. C. MockoBkuHBIM (BcepoccHifckuil LIeHTp MeaULH-
HBI KaTacTpod «3ammTa», r. MOCkBa).
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