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Mpeancnosue

Lenu u npuHunnel ctangaptusauun B Poccuickon ®enepaum yctaHosneHsl deaeparnbHblM 32KOHOM
oT 27 nekabpsa 2002 r. Ne 184-03 «O TeXHUUIECKOM perynmpoBaHiny, a npasuna npuMeHeHNst HauMoHaNbHbIX
ctanaapToB Poccuiickoint degepaummn — FOCT P 1.0—2004 «CtangapTtusauuns 8 Poccuiickon deaepaumu.
OCHOBHbI€ NOMOXEHUs»

CeepeHuA o cTaHpapTe

1 PA3PABOTAH 'Y «HIMO «TaidyH» PenepansHoi cnyx6bl Mo ruapoMeTeoponiorni U MOHUTOPUHTY
oKkpyxatower cpedbl, Y «ATNAaHTUYECKUA HayYHO-UCCIEAoBaTENbCKUA NHCTUTYT pbIBHOrO X03A1McTBa U
okeaHorpadum» (Pryr «Atnast HUPO»)

2 BHECEH TexHu4eckuM KOoMUTETOM Mo cTaHgapTusaummn TK 335 «MeToabl UCNbITAHUA arponpoMbILL-
NeHHoW Npoaykummn Ha 6e3onacHOCTb»

3 YTBEP>XOEH M BBEJEH B JEMCTBME Mpukasom PegepansHOro areHTcTsa no TeXHU4eckomy pe-
rynMpoBaHuio n metpornorin ot 18 gekabpsa 2008 r. Ne 634-ct

4 HacTosiwmin ctaHgapT pa3paboTaH ¢ y4eTOM OCHOBHBIX HOPMATUBHBIX MOMIOKEHNA MeXayHapoaHbIX
ctangapTos MCO 18073:2004 «KauvecTtso Boabl. OnpegeneHune cogepxaHusi oT TeTpa- 10 OKTaxXopUcTbIX An-
OKCcuHOB U ypaHoB. MeTtoa nsotonHoro passegeHnss HRGC/HRMS», MCO 17858:2007 «Kauectso BOAbI.
OnpegeneHne cogepxaHus anokcuHnoaobHsix PCB. Metog GC/MS» 1 ocHOBHBIX nonoxernuin MYK M3 P® ot
01.06.99 «MeToau4veckue ykasaHuns no naeHTUduKkaLmm n nsomepcneumpuyeckomy onpeaeneHnto NONUMxnNo-
pUpPOBaHHbIX AMGEH30-N-ANOKCMHOB 1 AMbBeH30dypaHoB B MsAce, NTULE, pbibe, NpoayKTax U cybnpoaykTax us
HUX, @ TaKxke APYrux XXMpocoaepKalumx NpodyKrax 1 KopMax METOAOM XPOMaTo-Macc-CrnekTpoMeTpum»

5 BBEJAEH BIMNEPBbIE

UHpopmayusi 06 USMEHeHUsX K HacmosuieMy cmaHdapmy rybnukyemcs 8 exe200Ho u30agaeMoM UH-
gopmayuoHHOM yKkasamere «HayuoHarnbHble cmaHO0apmbly, @ MEKCM U3MEeHeHUU U rornpasok — 6 exeme-
CAYHO u3dasaeMbiX UHGHOPMaUUOHHBIX yKazamersix «HauyuoHanbHble cmaHdapmei». B ciiyyae nepecmompa
(3ameHbl) unu ommeHbl HacmosWe20 cmaHdapma coomseemcemeyiouwjee yeedomneHue bydem orybrnukosaHo
8 eXXKeMEeCSIYHO U30asaeMoM UHGhopMayUOHHOM yKkazamerie «HayuoHanbHbie cmaHOapmbl». Coomeemcmey-
fowasi uHgbopmayusi, yseGoMIeHUe U mekcmsl pa3mew,alromest makxe 8 UHehopmMayuoHHoU cucmeme obujeeo
rofib308aHus1 — Ha ogpuyuarnsHom calime PedepallbHO20 azeHmMemea 1o MexHUYeCKoMy pe2yruposaHuto U
memporoauu 8 cemu VIHmepHem

© CrangaptuHgpopm, 2010

HacToswuin ctaHaapT He MoXeT GbliTb MOMTHOCTLIO MW YacTUYHO BOCNPOM3BEAEH, TUPaXKMPOBaH 1 pac-
NpocTpaHeH B KadecTse ohnumansHoro usaaHus 6es paspelueHust deaepasbHOro areHTCTsa Nno TeXHUYECKo-
MY PerynmpoBaHuioc u MeTponorum
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HAUMWOHANbHBLIA CTAHOAPT POCCUUCKOWU ®EOEPALUHU

PbIBA, MOPCKUE BECMO3BOHOYHbIE U MPOAYKTbI UX MEPEPABOTKU

Onpep.eneHMe cogepXaHua AUOKCUHOB U OUOKCUHNOAOGHBbIX NOoONMUXNOPUPOBAHHBLIX GVICbeHVIHOB
XpoMaTo-Macc-cnekTpanbHbIM MeTOOOM

Fish, marine invertebrates and products of their processing.
Determination of dioxins and dioxin-like biphenyls content by GC-MS method

Darta BBegeHmna — 2010—01—01

1 O6nacTb NnpUMeHeHusA

HacToawun ctaHgapT npegHasHadeH Ans naeHTndukaunum 1 BeiNONTHEHUSE U3MEPEHNIA MacCOBBIX KOH-
LueHTpaumin 17 BbICOKOTOKCUYHBLIX MOMIMXMOPUPOBAHHBLIX AWBGEH30-N-AUOKCMHOB U AnbeH3odypaHoB:
2,3,7,8-TeTpaxnopanbeHso-n-guokcuHa, 2,3,7,8-neHtaxnopanbeHso-n-guokcuHa; 1,2,3,4,7,8-rekcaxnopau-
6eH30-n-gunokcnHa; 1,2,3,6,7,8-rekcaxnopanberso-n-gnokenna; 1,2,3,7,8,9-rekcaxnopgmbeHso-n-anokcunHa;
1,2,3,4,6,7,8-rentaxnopanbeH3o-n-gnuoKcuHa; okTaxnopanbeHso-n-auokcnHa; 2,3,7,8-teTpaxnopandeHsody-
paHa; 1,2,3,7,8-neHTaxnopanbeHsodypara; 2,3,4,7,8-neHTaxnopanbeHsodypara; 1,2,3,4,7,8-rekcaxnopau-
6eH3odypaHa; 1,2,3,6,7,8-rekcaxnopanbeHsodypaHa; 2,3,4,6,7,8-rekcaxnopanbeHsogypaHa;
1,2,3,7,8,9-rekcaxnopanbeHsodypana; 1,2,3,4,6,7,8-rentaxnopgunbersodypana; 1,2,3,4,7,8,9-rentaxnopau-
6eH3o0dypaHa; okTaxnopanbeHsodypara, a Takke 14 QMOKCUMHONOAOBHLIX NAHAPHBIX NOMUXIIOPUPOBAHHBIX
6udpeHunnos (MXB): 3,3,4,4-TeTpaxnopbudeHunna; 3,4,4' ,5-teTpaxnopbuderuna; 2,3,3,4,4-neHtaxnopbude-
Huna; 2,3,4,4',5-neHTaxnopbudenuna; 2,3,4,4',5-neHtaxnopbudpennna; 2',3,4,4',5-neHtaxnopbudennna;
3,3,4,4',5-neHTaxnopbudeHuna; 2,3,3,4,4 5-rekcaxnopbudeHnna; 2,3,3,4,4',5-rekcaxnopbudernna;
2,3,4,4 ,5,5-rekcaxnopbudennna; 3,3,4,4,55-rekcaxnopbudennna; 2,2,3,3,4,4,5-rentaxnopbuderuna;
2,2,3,4,4,5,5-rentaxnopbucpenunna; 2,3,3,4,4,5,5-rentaxnopbudeHnna B pbibe, MOPCKMX 6€CNO3BOHOYHBIX U
npoaykTax ux nepepaboTku.

MeTog aHanM3a OCHOBaH Ha SKCTPaKUMM aHaNMTOB OpraHNYeckMMM pacTBOPUTENSIMIA, NocneaoBaTeNlbHOM
OYMCTKE 3KCTpaKTa C NPUMEHEHNEM renb-hUnbTpaLmn U KONTOHOUHOM XpomaTorpadunm Ha pasnmMyHbiX copbeH-
Tax 1 KONMYECTBEHHOM aHannse MeToA0M XpOMaTo-Macc-CreKTPOMETPUN C MCNOb30BaHNEM CypporaTHbIX N30-
TOMHO-MEYEHBIX CTaHOapPTOB — aHanoroB OnpefensieMbiX COeAUHEHWN, BBOAUMMBIX B npoby Ha cragui
Npo6oNoAroToBKN.

Mpenen obHapyXeHUs1 pasnnMyHbIX KOHreHepoB cocTaBnseT cooTBeTcTBeHHO oT 0,1 go 0,5 Hr/kr. Onpe-
JeneHunio He MeLlaeT npucyTcTeue B obpasLuax necTuunios, NoAMxIopMpoBaHHbIX 61UdeHNNOoB 1 NpoYmnX ra-
NOreHNpPOoBaHHbIX COeaUHEHUIA.

2 HopmaTuBHbIe CCbINKH

B HacTosilem cTaHgapTe UCnonb3oBaHbl HOPMAaTUBHbBIE CChISNIKM Ha cnegyowme cTaHaapThl:

FOCT P 52161.2.15—2006 (MOK 60335-2-15:2005) BeszonacHocTb BbITOBbLIX U aHaMOrMYHbIX 3NeKTpu-
yeckmx npubopoB.. HYacTb 2.15. YacTHble TpeboBaHUst Ans NpubopoB ANst HarpeBaHUs XNAKOCTEN

FOCT 12.1.007—76 CucTtema ctaHgapToB 6esonacHocTv Tpyaa. BpeaHble Bewectsa. Knaccudmkauus
n obwme TpeboBaHust GezonacHOCTH

FOCT 201—76 TpuHaTpuincocdaT. TexHudeckme ycnosus

FOCT 1770—74 (NWCO 1042—83, NCO 4788—80) lMocyna mepHasa nabopaTtopHaa creknaHHasa. Lin-
AMHAPLI, MEH3YPKK, KoNnbbl, Mpobupkn. O6LMe TeXHUYEeCKUe YCroBust

U3paHve odmumanbHoe
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FOCT 2652—78 Kanusa 6uxpomat TexHu4eckuin. TexHudeckue ycnosus

FOCT 4166—76 PeakTuBbl. HaTpuii cepHokncnblin. TeXHUYEcKe ycrnosus

FOCT 4204—77 Peaxtusbl. Kucnota cepHas. TexHu4eckue ycroBus

FOCT 4328—77 PeakTuBbl. Hatpus rmapookmck. TexHudeckune ycnosus

FOCT 6709—72 Bopga anctunnuMposaHHas. TexHuyeckne ycrnosus

FOCT 6995—77 PeakTubl. MeTaHon-a4. TexHudeckne ycrnosus

FOCT 7636—85 Puiba, Mopckue mnekonutatoLme, Mopckme 06ecrno3BoHOUYHbIE U MPOAYKTLI UX Nepepa-
6oTkn. MeToabl aHanusa

FOCT 9293—74 A30T razoobpasHblii 1 X1AKWA. TexHudeckue ycrnosus

FOCT 9968—86 MeTuneH XnopucTelin TeXHNYeCKniA. TexHu4eckue ycnosust

FOCT 20010—93 [lMepuaTkn pe3nHoBble TexHUYeckne. TexHn4eckue ycrnoBus

FOCT 24104—2001 Becbl nabopaTtopHble. Obwwne TexHu4ieckne TpebosaHus

FOCT 25336—82 Mocyaa v obopyaoBaHue nabopatopHble cTeknsaHHbIe. TuMbl, OCHOBHLIE NapamMeTphbl
1 pasmepsbl

FOCT 28498—90 TepmoMeTpbl JKUAKOCTHLIE CTeKIsSIHHbIE. ObWmMe TexHUYeckue TpeboBaHusa. MeToab!
ncnblTaHUA

FOCT 29227—91 (UNCO 835—80) MNocyaa nabopatopHas cTeknsaHHas. [uneTkM rpagyvpoBaH-
Hele. YacTtb 1. Obwune TpebosaHus

MpumeyaHue—pn NonNb30BaHUM HACTOSILLUM CTaHAAPTOM LenecoobpasHo NPOBEPUTL AEWCTBUE CCbINOY-
HbIX CTaHAAPTOB B MHMOPMAaLMOHHOW cucTeme obLWEero nonb3oBaHus — Ha odwuumanbHoM carte PeaepanbHOroO
areHTCTBa MO TEXHWYECKOMY PEryn1poBaHNIoO N METPONOIMK B CETU MHTEPHET NNn NO eXerogHo u3gasaemMomy nHgopma-
LMOHHOMY yKasaTento « HaumoHanbHble cTanAapThI», KOTOPLIN ONy6GNMKOBaH NO COCTOSHUIO Ha 1 SHBaPA TEKYLWEro roaa, u
Mo COOTBETCTBYIOWMM €XEeMECHYHO M3AaBaeMbiM MHOPMALMOHHBIM yKazaTensm, ony6nukoBaHHLIM B TEKYLEM rogy.
Ecnu ccbinoYHbIM CTaHAapT 3aMeHeH (M3MEHeH), TO NpU NOMb30BaHWW HACTOSIMM CTAHAAPTOM CneayeT PyKOBOACTBO-
BaTbCA 3aMEHSIOLLMM (M3MEHEHHbIM) CTaHAApPTOM. Ecnu cebinovHbIn cTangapT oTMeHeH 6e3 3ameHbl, TO NONOXEHE, B KO-
TOPOM flaHa CChiflKa Ha Hero, NPUMEHAETCA B YacTu, He 3aTparvBaloLen 3Ty CCbINKy.

3 TepMuHBbI, onpeaeneHns v CoKpalleHus

3.1 B HacTosileM cTaHAapTe NMpUMeHeHbl cneaylolume TepMUHbI C COOTBETCTBYHOLLMMM onpeaeneHus-
MMU:

3.1.1 nonuxnopupoBaHHble AUGeH30-N-AUOKCUHBbI/ANGeH30dypaHbl; MXA/AP: Bce koHreHephbl
AnBeH30-N-aNoKCUHOB 1 AnbeH30dypaHoB ¢ cogepXXaHMeM B MOJSIEKyie OT 04HOIo 40 BOCbMMU aTOMOB XJlopa.

3.1.2 cypporatHbin cTaHaapT; SIS: Cmeck koHreHepos MXA/AP unu MNXB, U30TONHO-MEYEHbIX Mo
yrnepogy '3C,,, BBoaumas B NpoBy Ha ctagun o6paboTki AN KOHTPOMA MOMHOTHI U3BNEYEHUA U Konndec-
TBEHHbIX pac4eToB.

3.1.3 BHYTpeHHWiA cTangapT; R/S: N3oTonHo-meveHbIl No yrnepoay 3C,, nsomep MXA0/AP, He Bxo-
aswnin B coctar SIS, BBOAMMbINA B MOArOTOBMEHHBIN K aHanM3y aKCTPaKT OJ1A KOHTPONS KOHeYHOro obbema
3KCTpaKTa, NPoBepPKM cTabnnbHOCTM paboThl Macc-CnekTPOMETPa 1 OnepaTUBHOMO KOHTpons addeKkTUBHOCTH
XpomaTorpadgmyeckoro pasaeneHns N3oMepoB.

3.1.4 pekoHCcTpyupoBaHHas Macc-xpomarorpamma: Macc-xpomaTtorpamMmma, nonyvyeHHas KOMMbo-
TepHolh 06paboTKON pe3ynbTaToB aHanMsa v NokasbiBaroLLas 3Ha4eHne curHana, cosgasaemore MoHamm ¢ 3a-
OaHHOWM Maccou, a.e.M., xapakTepHon aAnsi koHreHepos MXA0/0P c onpeaeneHHoM CTeneHbo XITopUpoBaHus.

3.1.5 AMOKCUHOBLIN 3KBMBaNeHT TOKcU4HocTu; TEQ: Konrenepsl MXOO/AP vunm MXE — 3HadyeHue,
BbIpa)KeHHOE B OTHOCUTENbHbIX BENMYMHAX TOKCUYHOCTN, YCTaHOBIIEHHBIX BCceMpHO opraHnsaumei 3gpaso-
OoXpaHeHUs1 NpPU YCroBUM, YTO TOKCMHHOCTb M3oMepa 2,3,7,8-TeTpaxnopanbeHso-n-gnoKkcuHa npuHsaTa pas-
Hou 1 (npunoxeHune A).

3.1.6 cyMMapHbI4 OUOKCUMHOBbLIA 3KBUBANEHT TOKCUYHOCTU Npobbl: CyMMapHasi TOKCUYHOCTb
npo6bl, cosgaBaeMas TOKCUYHbIMU KoHreHepamu MXAA/AP n nnaHapHeiMu MXB, onpeaensemas kak cymma
NPOV3BEOEHNA KOHLUEHTPauMiA KaOoro KOHreHepa Ha COOTBETCTBYIOLUMA 3SKBUBANEHT TOKCUYHOCTU
(X TEQ, nr/r).

3.2 BHacTosiweM cTaHgapTe NpYMeHeHbl criedyoLume cokpaleHus 4 HUKeCNeayoLLmMX KOHreHepoB:

TXOO — no6oi nsomep TeTpaxnopambeH3o-n-aMoKCcuHa;

MeXA4 — no6oi nsomep NneHTaxnopaMbeH30-N-AMOKCUHa;

kX — noboit usomep rekcaxnopanbeH3o-nN-AUoKCUHa;

rnXQ4 — noboit nsomep rentaxnopambeH3o-n-anoKCuHa;
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OX[[ — okraxnopanbeH30-N-AUOKCUH;

TXOP — ntoboit nsomep TeTpaxnopanbeHsodypaHa;
MeXOd — ntoboit nsomep neHTaxnopanbeHsodypaHa;
rkXA® — noboi nsomep rekcaxnopanbeHsodypaHa;
rmxXAd — noboin nsomep rentaxnopaubeHsodypaHra;
OXO® — okTaxnopanbeHsodypaH;

MXB — nobol KoHreHep nonuxnopbudeHnna.

MpumedaHue—Ilopsaaok 3aMmeLleHns: Ansi KOHKPETHOro n3oMepa ykasblBaeTcsl LUMPOBbIM MHOEKCOM, CO-
rnacHo npaeunam IUPAC, Hanpumep, 1,2,3,4,5- neHTaxnopanbeH3o-n-guoKCuH.

3.3 [na o6o3HavyeHUss KOHreHepoB MraHapHbIX NonuxnopupoBanHblX Budenunos (MXB) ucnonbsyroT
creaytolme cokpalleHust:

MXB6 77 — 3,3,4,4-tetpaXb;

MX6 81 — 3,4,4,5-teTpaXkb;

MXB6 105 — 2,3,3,4,4-neHtaxb;

MXb6 114 — 2,3,4,4,5-neHTaXb;

MX6 118 — 2,3,4,4,5-neHtaxb;

MXb 123 — 2,3,4,4 ,5-neHtaXxb;

MXB6 126 — 3,3,4,4,5-neHtaxb;

MXb6 156 — 2,3,3,4,4',5-rekcaxb;

MXb6 157 — 2,3,3,4,4 ,5-rekcaXb;

MXb 167 — 2,3,4,4,5,5-rekcaXb;

MXb6 169 — 3,3,4,4,5,5-rekcaXb;

MXB 170 — 2,2,3,3,4,4',5-rentaXb;

MXb6 180 — 2,2,3,4,4',5,5-rentaXb;

MNXB 189 — 2,3,3,4,4 ,5,5-rentaXb;

3.4 [na 0603Ha4YeHNs Macc-CnekTPOMETPUYECKOro pexuma aHanuaa ¢ UCMoSib30BaHNEM XUMUYECKOWN
NOHN3aLMN U OeTEeKTUPOBaHWEM OTPULATENbHO 3apsikeHHBIX MOHOB UcnonbayeTcs cokpalleHne XU OU.

4 Tpe6oBaHuA 6e30NacHOCTHU

KonreHepbl MXAL/OP oTHOCATCA K BLICOKOTOKCUYHBIM COeaUHEeHUsM, obnagaowmmMm KaHUEepOoreHHbIM,
MyTareHHbIM 1 TepaToreHHbIM geiicTeuem. [1na Hanbonee TokcuuHoro 2,3,7,8-TXAA LD, = 0,05 mr/kr, knacc
onacHocTtu 1.

TpeboBaHus 6ezonacHocTn Npu paboTte ¢ npenapatamu, cogepxawumun NMXAQ/AP, yctaHasnusaioT B
COOTBETCTBUM CO creLmarnbHbIMU UHCTPYKUMSAMM Mo paboTe ¢ avokcuHom [1], [2] n FOCT 12.1.007.

MomeLleHus, B KOTOPLIX MPOBOAMTCS NOArOTOBKA NPo6, 40MKHBI BbITb 060PYA0BaHbI NPUTOHYHO-BBITSDK-
HoW BeHTUnsILMEN. VicxoaHble cTaHaapTHble 0bpasLbl 4NA NPUroTOBNEeHNUs rpagyupoBOYHBIX PacTBOPOB U aT-
TECTOBaHHbLIX CMecel cneflyeT XpaHuTb B 3anMpaeMoM MeTannnyeckom Lwkadgy.

Bce onepaumu no NnpuroToBNeHWI0 aTTeCTOBaHHbIX CMeCcei 1 rpagyupoOBOYHbLIX PACTBOPOB, CoAepKaLLmx
TXAA v ero MeyeHble aHanory, AobaeneHve cTaH4apToB K 06pasLy, NoaroToBKy obpasua k aHanusy, cnegyet
NpoBOAUTL NOA TATON B BLITSDKHOM LUKady.

Mpo6bl, NOAroTOBNEHHbIE K aHanu3y, U pacTBOPbl CTaHAAPTHBLIX 00pas3uoB, rPagyUpPOBOYHBIX U KOH-
TPONbHBIX PACTBOPOB, aTTECTOBAHHLIX CMecell cneayeT AepXaTb B amnynax, 3akpbiTbiX 3aBUHYNBAIOLWENCS
Unn 3anpeccoBaHHOM KPbILLKOW ¢ TeIOHUPOBaHHOW PE3UHOBOW NPOKNAAKOM, NpoKanbiBaeMoi MUKpoLINpu-
uem.

Mepbl no okasaHuIo NepBO NOMOLLM NPUY NoNagaHNU ANOKCUHA N ero pacTBOPOB Ha KOXY, B rNasa u xe-
nyaook NpoBoAAT B COOTBETCTBUM ¢ [2].

5 CpeactBa M3MepeHMiA, BcnoMoratenbHoe 060pyaoBaHue, peakTUBhI,
maTepmanbi

5.1 CpeactBa uaMepeHun

XpomaTo-macc-CrneKTpoMeTp BbICOKOrO UM HASKOrO paspelueHnsi, NO3BONSAOLWNA BECTU perucTpauuio
OoTAeNbHbIX MOHOB C 3aJaHHbIMM Maccamu B avanasoHe 50 — 600 a.e.M. Npu MoHM3aLMK Npobbl B pexume
3NEeKTPOHHOro yaapa UM XMMUYECKOW MOHU3aUMK C AeTeKTUPOBaHWeM oTpuLuaTesibHO 3apsbKeHHbIX UOHOB,

3
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OCHaLLEHHBI KOMTMBIOTEPHOW CUCTEMOI 0O6paboTKM AaHHBLIX U UMetoL Uil Npeaen obHapyxenusa 2,3,7,8-TXA,
B pPEXMME CENEeKTUBHOIO AeTeKTUPOBaHUS MOHOB (COOTHOLLEHWE CUrHan/Wym) Npu nHxekunn 1,0 Nr gaHHoro
BelllecTBa B npubop He xyxe 5:1(Hanpumep, MAT-95XP, DFS, JMS-700, Agilent-5975, Varian-320MS,
ITMS-240MS, ITQ 900GC/MS, TSQ Quantum unu gpyrie ¢ NoaobHLIMU XapakTepucTUkamu).

Keapuesble kanunnspHele xpoMmaTorpaduyeckue konoHku 30(60) m, agnameTtpom 0,25 MM € HenoaBuK-
Hon HenonapHown cason Tunos (DB-5MS, VF-5MS) n (unu) nonsipHoi dpason Tunos SP-Sil88, DB-DIOXIN (go-
nyckaeTca UCMONb3OBaHUE U APYrMX KOMOHOK C HenoABWXHbIMU haszamn, obecneumsarowmmn pasgeneHue
2,3,7,8-3ameLlieHHbIX usomepos 1 apyriux MNXAO v NMXOP).

TepMoMeTp TeXHUYECKMIA PTYTHBIA NPSIMOA € Anana3oHOM nsmepsaemoin Temnepatypbl ot 0 °C go 100 °C
¢ ueHoun genexua 1 °C n temnepatypbl 300 °C ¢ LeHon aeneHua 2 °C no FOCT 28498.

Becbl nabopaTopHble o6Liero HasHayeHus cpefHero knacca TOMHOCTWU ¢ npeaenioM AonycTUMOi no-
rpewHoctn go 0,1 mr no FOCT 24104.

5.2 BcnomoratenbHble YCTPOUCTBa U nabopaTopHas nocyaa

Mukpownpuupsl xpomatorpadudeckme Ha 10 Mkn, ueHon agenexHua 0,1 Mkn, Hanpumep cupmbl Hamilton
Ne 700, no HOpMaTUBHBLIM AOKYMEHTaM.

ABToMaTU4eckue AosaTtopbl nepemeHHoro o6bema (100 — 1000 mm3), ¢ npeaenom norpelHocTH He 60-
nee = 0,8 %, Hanpumep cdupmel Eppendorf Ne 3111.000.165, no HOpMaTUBHBIM AOKYMEHTaM.

ABTOMaTUYeCKMe Ao3aTopbl NepemeHHoro obbema (10 — 100 mm3), ¢ Npegenom norpelHocTy He Go-
nee = 0,6 %, Hanpumep Eppendorf Ne 3111.000.149, no HopMaTUBHBEIM AOKYMEHTaM.

PoTtauunonHbin ucnaputens UP — 1 M2 no [3] nnu aHanorn4Helin N0 HOpMaTUBHBEIM JOKYMEHTaM.

Annapart ans scTpsaxmsaHus npob Tuna ABY-1 no [4] unu aHanormyHbIi No HOpMaTUBHBIM OKYMEHTaM.

Mukponsmeneuntens TkaHen, Brinkmann Instr., PT-10/35, mowHocTbio 300 — 500 BT no HopMaTUBHBIM
OOKyMeHTaM.

Wkad cywmnnbHbin TMNa 2B-151 no HopMaTUBHBIM AOKYMEHTaM.

XonoannbHUK BbITOBOIN 06O Mapku Mo HOPMATUBHBIM JOKYMEHTaM.

MydenbHas neds noboi mapku, obecnednsaroLasn Harpes B AvanasoHe Temnepatyp 300 °C — 800 °C
Mo HOPMaTUBHBLIM JOKYMEHTaM.

Munetkn 1-2-1, 2-2-5 no FOCT 29227.

MepuaTku pesnHoBble TexHU4eckue rno MOCT 20010.

LunmHapbl MepHble UCMOMHeHNs 3, BMecTMMocTbio 25, 50, 100, 250 cm® no TOCT 1770.

CrakaHbl MepHble BMecTMMoCTbo 100, 500, 800 cm3 no FOCT 25336.

Kon6bl kpyrnoaoHHsle, ucnonHeHus 4, Bmectumoctbio 500 em, 100 cm® no FOCT 25336.

Konbbl NMockoAoHHbIe KOHMYecKne ucnonHeHus 4, BmectumocTbio 1000, 500, 250, 100 cm3® no
FOCT 25336.

Kon6el MepHele, 10, 50 cm® knacca-2 no FOCT 1770.

Kon6bl rpywesunaHble, 100 cm3 ncnonHeHus 4 no FOCT 25336.

BopoHku cTeknsiHHble koHMYeckne 36 — 50, B-100-150 no MOCT 25336.

KonoHku cTeknsHHbIe, AnameTpom 8 MM, anuHoi 300 MM ¢ BEpXHUM pe3epByapoM No HOpMaTUBHBLIM [0-
KyMeHTam (npunoxexue b).

KonoHku cTeknsHHble, AnaMeTpom 6 MM, AnunHoin 150 MM ¢ BEpXHUM pe3epByapoM No HOpMaTUBHBLIM [0-
KyMeHTam (npunoxeHue b).

KoroHKuM cTeknsiHHble AnA renb-punbTpaumm guametpom 18 mm, gnnHon 600 MM No HopMaTUBHBLIM [0-
KymeHTam (npunoxeHue b).

KonoHku cteknaHHblie gnameTpom 30 mm, anuHoin 400 mm, ¢ counbTpom LLoTTa no HopMaTUBHLIM AOKY-
MeHTam (npunoxeHue b).

Manoukn cTeknsiHHbIe Mo HOPMaTUBHBLIM [IOKYMEHTaM.

KpaHbl TedpnoHoBble Tuna Cole-Parmer Ne A-30503-00 no HOpMaTUBHBIM OOKYMEHTaM.

BopoHku genutensHble BA-1-100 XC no FOCT 25336.

Oednermatop 250-14/23-29/32-TC no MOCT 25336.

XonoaunsHuk XMT-1-300-14/23 XC no MOCT 25336.

Okeukartop 2-250 no MOCT 25336.

MukpodnakoHbl Ha 0,9 cM3 ¢ koHuYeckum aHoM, Thna Wheaton, Supelco Ne 27333 no HopMaTUBHBIM A0~
KyMeHTaMm.

CreknsaHHble hnakoHbl ¢ 3aBMHYMBatOLWEecs kpbiwkoi (Mini-Vials) BMectumocTbio 2 cm3 Tuna Supelco
Ne 27023 no HopMaTUBHbLIM JOKYMEHTaM.

4
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CreknsaHHble hnakoHbl ¢ 3aBMHYMBaIOLENCs Kpbilukoid (Mini-Vials) BmectuMocTbio 4 cm® Tuna Supelco
Ne 27024 no HopMaTUBHBIM AOKYMEHTaM.

TednoHnposaHHble Npoknaaku (centbl) anametpom 10 MM, Ans Buan, Tuna Supelco Ne 27360-U no Hop-
MaTUBHBIM AOKYMEHTaMm.

Kpumnep (yCTpPoNCTBO AnA repMeTusaummn suan) Tuna Supelco Ne 33195 no HopmMaTUBHBIM AOKYMEHTaM.

AMMyIbl TEMHOTO CTekna, MeauumMHckne, BMeCTUMOoCTbio 5 cmd Tuna Jena-Vitropack [5].

Hacoc BogocTtpyiHein no FOCT 25336.

BaHs BogsiHas yneTpassykosasa tuna B-12 no FOCT P 52161.2.15.

5.3 PeakTuBbI U MaTepuansbl

OuxnopMmeTtaH, X.4., no FOCT 9968 unu no [6].

MeTtaHon, x.4., no FOCT 6995.

Cwunukarens Kieseigel 60, 70 — 230 MKM, uMnopTHbIA, Hanpumep Merck Ne 7734.9025 no HopmaTUBHbLIM
[OKyMeHTaMm.

AntomuHus oknck 90, ocHoBHas, Hanpumep drpmbl Merck Ne 1097.9050 no HopMaTUBHBIM AOKYMEHTaM.

HaTtpuin cepHokucnblin 6e3804HbLIN, X.4., No TOCT 4166.

Kanusa 6uxpomar, x.4, no FOCT 2652.

TpuHaTtpui cpocdar, u., no FOCT 201.

mapookuck HaTpus, x.u., no FOCT 4328.

CepHas kncnoTa KoOHUEeHTpUpoBaHHas, oc.4., no FOCT 4204.

Boaa guctunnuposanHas no FOCT 6709.

Fenunin mapku A no [7].

A30T, oc.4., no TOCT 9293.

"a3oBas cmeckb aproH-meTaH, 10 % 06. MeTaHa, oc.4. no [8] nnm [9].

H-TekcaH, Ans cneaoBoro aHanusa, UMnopTHLIA, Hanpumep dupmbl Merck, Ne 4368.2500 no HopmaTue-
HBIM JJOKYMEHTaM.

H-AeKkaH, AN CNefoBoro aHanusa, UMMOpPTHBIR, Hanpumep dupmbl Merck, Ne 803405.0250 no Hopma-
TUBHBIM JOKYMEHTaM.

H-HOHaH, ANA CnegoBoro aHanMsa, UMNOpPTHLIA, HanpuMep dupmbl Merck, Ne 806838.0250 no Hopma-
TUBHBLIM JOKYMEHTaM.,

BonokHucThIn kBapuesbii MaTepuan CKB no [10].

CopbeHT Bio-Beads S-X3, 200-400 mesh, Bio-Rad.Lab., Ne 152-2750 no HopMaTUBHBIM AOKYMEHTaM.

5.4 CtaHpapTHbIe pacTBOpbl U KOHTPOMbHLIE 06pa3suybl

M3oTonHo-MeueHble cypporaTHble 1 BHyTpeHHue ctaHgapThl MXAM/O® sknovawowme:

a) SISpypppe — PACTBOP CMECU U30TOMHO-MEYEHBIX MO yrnepoay 13C,, koHreHepos MXA0/A® B HoHa-
He, EDF-4053, npoussoacTsa komnaHum Cambridge Isotope Laboratories, Inc., US (kog no katanory CIL
Ne EDF4053), ¢ norpelHocTbio cogep)aHus Kaxaoro komnoHeHTa + 10 % (taénuua 1).

Tab6nuuya 1— Cocras pacteopa SISnyinne

KOMNOHEHTbI KoHuerTpauusi, mkr/cm®
2,3,7,8-TXA0 (°C12 99 %) 1,0
1,2,3,7,8-NeXaN (*C1» 99 %) 1,0
1,2,3,6,7,8-NxX0A (**C1, 99 %) 1,0
1,2,3,4,6,7,8-rX0A (*C12 99 %) 1,0
oxAA ("°Cq, 99 %) 2,0
2,3,7,8-TX[® (13C12 99 %) 1,0
1,2,3,7,8-MeX0d (BCyp 99 %) 1,0
1,2,3,6,7,8-NxXO® (°Cy, 99 %) 1,0
1,2,3,4,6,7,8-TnXA®d (*C1, 99 %) 1,0
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6) R’Snxm/qo — pacTBop cMecn BHYTpeHHuX ctaHgapTos MXAQ/AP B HoHaHe EPA 23RIS npoussoa-
ctBa Cambridge Isotope Laboratory, Inc., US (kog no katanory CIL Ne EDF4055), ¢ norpeluHocTbio cogepxa-
HUS kaxxaoro komnoHeHTa + 10 % (Tabnuua 2).

Tab6nuuya 2— Cocras pactBopa RISy nnne

KOMMOHEHTbI KoHueHTpaums, Mkricm®
1,2,3,4-TXA0 (**C+, 99 %) 0,5
1,2,3,7,8,9-MxX00 (**C+2 99 %) 0,5

KanuBpoBouHebI cTaHaapT, BKoYaoLwmil pacTeop 18 TokCcUYHLIX koHreHepos MXAQ/0®, npoussoacTsa
Cambridge Isotope Laboratory, Inc., US (Homep no katanory CIL Ne EDF-7999-10x), ¢ norpelwHocTbio coaep-
XaHus kaxkaoro komnoHeHTa + 10 % (Tabnuua 3), pacTBop B HOHaHe.

Ta6nwuya 3 — CocrtaB kanMbpoBo4HOrO cTaHaapTa

KoHrenep MXQ4 KoHueHTpaumsi, Hr/ cm® KoHrenep MXA® KoHueHTpaums, Hricm®
2,3,7,8-TX00 400 2,3,7,8-TX0® 400
1,2,3,7,8-MeXnA 2000 1,2,3,7,8-NeXA® 2000
1,2,3,4,7,8-reXan 2000 2,3,4,7,8-MexXA® 2000
1,2,3,6,7,8-M'eXan 2000 1,2,3,4,7,8-TkeXAd 2000
1,2,3,7,8,9-reXan 2000 1,2,3,6,7,8-N'eXAd 2000
1,2,3,4,6,7,8-rmxX0A0 2000 2,3,4,6,7,8-T'exXA® 2000
oxpa 4000 1,2,3,6,7,8-N'exXAd 2000
2,3,4,6,7,8-N'exAo 2000 1,2,3,7,8,9-I'exAd 2000
1,2,3,4,6,7,8-rnxXo 2000 oxae 4000

KoHTponbHbI 06paseL, TKaHel phibbl ¢ aTTecToBaHHbIM coaepxaHuem MXAO/AP 1 auokenHNoao6HLIX
nnanapHeIX MXB (kog no katanory CIL Ne EDF2526), ¢ cogepxaHuem koHreHepoB MXAA/A® B ananasoHe
10 — 50 Hr/kr u koHreHepos MXB B gnanasoHe 100 — 500 Hr/kr.

M30ToMHO-MeueHble cypporaTHele U BHYTpeHHUe ctaHaapThl [XB Bkntovatoluyme:

a) SISpyxg — PacTBOp CMECH M3OTOMHO-MeUeHbIX CypporaTHeix NnaHapHbix MXB B HOHaHe, (koA no kaTa-
nory CIL Ne EC4995), ¢ norpeliHocTbo coaepXkaHusl Kaxkaoro komnoHeHTta + 10 % (tabnuua 4).

Ta6énunuya 4 —Cocras SiSpyg

Konrenep MNMXb KoHueHTpauus, mkr/ om’ Konrenep NXb6 KonueHTtpaums, mkr/ eom®
NXB 77 ("*C12 99 %) 1,0 MXB 156 ("*C12 99 %) 1,0
MXB6 81 ("*C12 99 %) 1,0 MXB6 157 ("*C12 99 %) 1,0
NXE 105 (**C+, 99 %) 1,0 MXB 167 (**C2 99 %) 1,0
MXBE 114 ("*C+, 99 %) 1,0 MXB 169 ("*Cy2 99 %) 1,0
MXB 118 ("*C12 99 %) 1,0 MXB 170 (**C42 99 %) 1,0
MXE 123 ("*C+, 99 %) 1,0 MXBE 180 (**Cy, 99 %) 1,0
MXB 126 ("*C12 99 %) 1,0 MXB 189 (**C42 99 %) 1,0
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6) RISqys — pacTeop 2,3,4,4,5,6-rekcaxnopbudeHuna 8 HoHaHe (ko no katanory CIL PCB Ne 166), ¢
koHUeHTpauuein 100 £ 5 mkr/cms,

KanubpoBo4HbI cTaHdapT, BKYaowWwmiA pacTeop 14 nnaHapHbiX koHreHepos MXB, npoussoacTsa
Cambridge Isotope Laboratory (Homep no katanory CIL Ne EC-5000), ¢ norpellHocTbio coaepXaHus Kaxaoro
komnoHeHTa + 10 % (Tabnuua 5), pacTBop B HOHaHe.

Tabnuua 5—Coctas RIShyg

KowreHep MXB KoHUEeHTpaLmsi, MKr/ cm® KoHrerep NXB KoHUeHTpauusi, Mkr/ cm®
MXB 77 2,0 MXB 156 2,0
MXB 81 2,0 MXB 157 2,0
MXB 105 2,0 MX6 167 2,0
MNX6 114 2,0 MXB 169 2,0
MXB 118 2,0 NXB 170 2,0
MXBb 123 2,0 MXB 180 2,0
MXBb 126 2,0 MXB 189 2,0

JonyckaeTca npuMeHeHe ApYrUX CPeAcTB UsMepeHuii n 060pyaoBaHUs C METPOTIOMMYECKUMM XapaKTe-
PUCTUKaMU, a Takke ApYrX PeakTUBOB U MaTepuarioB No KAYecTBY He HIDKe YKasaHHbIX B HACTOSILLEM CTaH-
aapre.

6 OnpegeneHne NONUXIOPUPOBAHHLIX ANGEH30-N-ANOKCUHOB
n anGeH3ocypaHoB

6.1 MNoaroToBka nocyabl, COPGEHTOB U peakTUBOB

6.1.1 MNMoproToBka nocyabl

CTeknsiHHY0 XMMUYECKyto nocyay 3aMmadnsaloT B pacTBope TpuHatpuidocdaTta Ha 6—7 u, 3aTem npo-
MbIBaIOT BOOONPOBOAHON BOOON, MOIOT ropsiyeit XpOMOBOW CMEChI0, OMOoSiackuBaloT BOAONPOBOAHOM BOAOK, a
3aTeM TPWXAbl AUCTUNNUPOBAHHOW Bogol v cywaT npu Temnepatype 300 °C B cylumnbHoM Likady.

6.1.2 MNMoproToBka peakTMBOB U MaTepuanos

OumncTKy pacTBopUTenen H-rekcaHa U AUXIiopMeTaHa OCyLLEeCTBASIOT MyTeM neperoHku npu atmocdep-
HOM AaBIieHNM ¢ UCMOMb30BaHNEM CTEKITSIHHON XUMUYECKOM NoCyAbl B COOTBETCTBUM C NpaBuiaMu NeperoHkn
opraHN4ecknx BeLLecTB.

Wcnonbayemble pacTBOPUTENN KBanMUKaLMN «ANA CNegoBOro aHanusay npoussoactsa coupmel Merck
WX aHanornYHbIe NCNonb3yoTcs 6e3 oUNCTKN.

HaTtpuit cepHokmcnblil 6e3BOAHEIN MapKX OC.Y. NpokanueatoT B MydenbHO! neun 4 4 npu Temnepartype
400 °C, oxnaxnatoT B IKCUKaTOpe, XpaHAT B Kornbe co wnndom He Gonee mecsaua.

Cwmecb rekcaH-guxnopmMeTaH (1:1) roToBnTCsl cMeLleHUeM paBHbIX 00bEMOB rekcaHa 1 guxnopmeTaHa B
€MKOCTU BMECTUMOCTbI0 5 AM3 U3 TeMHOro cTekna, cHabXeHHoW NpUTepTol NpoBKoi.

Cwmechb rekcaH-auxnopmetaH (97:3) rotosutcsa cmeteHneM 970 cm® rekcaHa u 30 cm® guxnopmeTaHa B
eMKOCT BMECTUMOCTLI0 1 AMS U3 TeMHOro cTekna, cHabXeHHOW NpUTepToi NpobKoiA.

Cwmech rekcaH-auxnopmetaH (40:60) rotoeutcs cmelueHnem 400 cm3 rekcaHa 1 600 cm3 guxnopmeTaHa
B eMKOCTU BMecTUMOocCTbto 1 AM3 U3 TeMHoro cTekna, cHaBXeHHON NpuTepTo NPOBKOiA.

KBapLeBblii BONMOKHUCTBIN MaTepuan CKB npokanusatoT B MydensHon rnevn npu 700 °C B TedeHne
30 MWH 1 XpaHAT B repMeTUYHON CTekNsiHHOM Tape He 6onee MecsLa.

Mpy NoaroToBKE N UCNOMb30BAHWMN K2XKA0N HOBOW NapTUm peakTUBOB 1 MaTepunarnos UN 3ameHe O4HOro
13 HUX NPOBOAAT NPOBEPKY MyTEM BHINOMNHEHNUSI BCE NpoLieaypbl aHanusa 4N XonocToro onbita U KOHTPOb-
HOM aTTeCTOBaHHOM CMeCU, OLeHMBas pesynbTaThl C Y4ETOM XapaKTepuUCcTHK norpewHocTy. fonyckaeTcs uc-
Monb3oBaHne pacTBopuUTEneid U copbeHTOB Apyrux Mapok, obecrneuvusaroliux npoBedeHWe aHanusa ¢
3aaHHOM MOrpeLIHOCTbIo.
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6.1.3 MoaroTtoBka copbeHTOB

6.1.3.1 AKTUMBMpOBaHWE OKCUAA aftOMUHUA

Hasecky okcnaa antomuHmsa maccoi 200 r nomelLatoT B KBapLEBbIA CTakaH 1 npokanusaioT B Mydenb-
Hoi neun npun 700 °C B TeyeHUe 8 4. AKTUBUPOBAHHYIO OKUCh afitOMUHUA XPaHAT B repMeTUYHON CTEKNSHHON
Tape He Gonee 3 cyT.

6.1.3.2 AKTUBUpPOBaHWE cunukarens

Haeecky cunukarens maccoi 200—400 r npombIBatoT NocneaoBaTtenbHo ABOMHLIMU 06 beMamm meTaHo-
na, a 3aTeM aKTMBMPYIOT B MydenbHon neun 8 4 npu 350 °C. AKTUBMPOBaHHbI CUMUKaresb XpaHaT B repMeTu-
YecKn 3aKpbITON CTEKISIHHOM Tape He 6onee ABYX Hederb.

6.1.3.3 lMpuroToBneHue cunukarensi, MoaNMOULNPOBaHHOrO CEPHOMN KUCIOTON

[ns npuroToBneHus napTuM cunukarens, moavduLmMposarHoro kucnoton (SiO,/H,S0,), TwartensHo
cMeLLvBatoT 56 r akTuBMpoBaHHoro SiO, 1 24 cm? koHUeHTpupoBsaHHoii H,SO, (nnotHocTk 1,83 r/iemd). Kucno-
Ty HeobxoAMMo NpunueaTte HebomMbLIMMM NOPLUAMU B KONIBY € akTUBUpoBaHHbIM SiO,, BCTpsixvBas coaepxu-
Moe konbbl. FoTOBbIN MoAUdULMPOBaHHEIN copbeHT AoMmMKeH NpeacTaBnsATe coboi ogHopoaHyto maccy Ges
KOMKOB. XpaHsaT MPUroTOBMAEHHBIN COpOEHT B konbe, 3aKpbITON NPUTEPTON CTEKMAHHON NPODKON, B aKcukaTope
1 UCMOMb3YHOT B TedeHne 1 Mec. Mo ncTedeHnn 3Toro cpoka ocTaTk copbeHTa yTUIM3MPYIOT.

6.1.3.4 MpuroToBneHne cunukarensi, MOANMULNPOBAHHOTO rMAPOKCUAOM HaTpUs

Cunukarens, MOANMULNPOBAHHBIN LLIENOYbLH0, FOTOBAT Ha OCHOBE aKTUBUPOBAHHOIO CUMKaresisi co cpo-
KOM XpaHeHusi He Bonee oaHoro AHA. Ana npurotosnerHus 100 r SiO, + Weno4b TwatensHo cmellnsatoT 67 1
akTusmposaHHoro SiO, 1 31 cm® 1M BoaHoro pacTeopa NaOH. PacTsop wenoun npunuearoT HebonbsLwnMm no-
pLMAMU B koNBY ¢ akTUBNPOBaHHBIM SiO, U BCTPAXUBAKOT cOAePXUMOe KONBbl. FOTOBLIN MOANMULIMPOBaHHBIN
copbeHT gormkeH NpeacTaBnaTb cobol ogHOPoAHYH0 Maccy 6e3 KOMKOB. XpaHsiT MpuUroToBeHHbIA COpGEHT B
konbe, 3aKpbITON CTEKNAHHON NPOBKON, BHE 3KCMKaTOpa, UCMOSb3YIOT B Te4YeHe 0QHOro Mecaua.

6.1.3.5 MoaroToBKa KONOHKN ANs renb-punbTpaumm Bio-Beads SE-X3

20 r cyxoro nonuctuponbHoro rens Bio-Beads SE-X3 nomewanot B 4UCTYIO konby BMECTUMOCTLIO
250 cm83, 3anuBaroT cMeckto rekcaH-guxnopmeTaH (1:1) v BolgepxusaioT 24 .

B konoHky ans renb-cbunbTpaumm, npegctasnsiowyo cobol cTeknsHHyto Tpybky annHon 70 cm n gu-
ameTpoM 20 MM C BMasiHHbIM B HUXXHEN YacTu NOPUCTBIM CTEKNAHHBLIM hunbTpom LoTTa M TepnoHoBLIM
KpaHoM (pucyHok b.1, npunoxeHne b.1), nomewawoT cnon KBapuesoro BofokHucToro Mmatepuana CKB n
YAAOTHAIOT ero CTeKNsIHHOW Nanoykow. Mpu 3akpeiTOM KpaHe HanNnUBaKT B KOJIOHKY CMeCK rekcaH-guxnop-
meTaH (1:1) Ha 1/3 BbICOTEI paboyei HacTu KONOHKN. MNepeHoCcAT KoNNYecTBEHHO COPOEHT B KOJTOHKY, UC-
nonb3ys cMmecb rekcaH-guxnopmeTaH (1:1). MponyckaloT 4vepes konoHky 600 cm® cmecu rekcad-
auxnopmetaH (1:1).

MoAroToBNEHHbLIA NONMUCTUPOIbHLIN MaTepuan aAns renb-punsTpauuu Bio-Beads SE-X3 xpaHAaT B Ha-
GyXLWeM COCTOSIHUM B KOMOHKE NMof CIOeM pacTBOpUTENS.

6.2 KanubpoBka konoHku Bio-Beads SE-X3

KanubpoBka konoHku ans renb-punbTpauum saknoyaetcs B onpeaeneHnm obbema anweHTa Fl, nocne
NponyckaHWs KOTOPOro HauYMHaeTCcA BbiAeneHne Lenesoi dppakuuu, cogepxawenn NXAL/AP, n o6vema anio-
eHTa Fll, nponyckaHue koToporo obecneymBaeT NosHOE BblAeNeHue LieneBoin dpakumm n3 KOMoHKU.

B MuHK-BMany BMecTMMOCTbio 2 cM? BHOCAT 1 cM3 cMecu rekcan-auxnopmetaH (1:1), 3aTem ao6asnsaoT
aBTOMaTUYEeCKUM J03aTOPOM 5 MKI pacTBopa cMecu kanubpoBoyHoro ctaHaapTa MXAQ/A9. Nepemewmsarot
coaepXxumoe Buanbl Ha ynbTpassBykoBo HaHe 30 € M KONMMUYECTBEHHO NEPEHOCAT B KOMOHKY AN
renb-punbTpaumm.

ONONPYIOT KOJOHKY nocie BHeceHus1 B Hee pacTteopa MNXOM/AP cmecklo rekcaH-guxnopmetaH (1:1)
obbemom 110 cm3, npornyckas pacTBOpUTENb CO CKOPOCThI0 1 MIN/MUH.

OT6upatoT B MepHble LunuHAPLI hpakuum B crieayromx obbemax:

F1 — 0 — 40 (40 cm3);

F2 — 40 — 50 (10 cm3);

F3 — 50 —60 (10 cmd);

F4 — 60 — 100 (40 cm®);

F5 — 100 — 110 (10 cmd).

KoHLeHTpMpYIoT Kaxkayto copakLumio Ha poTopHOM UcnapuTene Ao o6bema okono 0,5—1,0 cm® 1 nepeHo-
CAT KONWYeCTBEHHO B MUHUW-BUANY, BbinapuaaoT noTokoM asota Ao 100—200 mkn, Ao6GasnsoT BHYTPEHHNIA
cTaHgapT v onpegenstoT cogepkarne NMXOO/0P B kaxaon hpakumm, Kak onucaHo Huxe.

8
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PesynbTtat kanMbpoBKku cunTaeTcs YOOBNETBOPUTENbHLIM, eCnn cyMMapHoe coaepxanune MXAA/0® so
dpakumax Fl, Flll, FIV, FV He npeBbiwaeT 5 % BHECEHHOro KoONMYecTBa W cocTaBnsieT He MeHee 95 %
NXA4/0% so dpakumn Fll. B npoTMBHOM criydae TpebyeTcs NOBTOPHbLIN OMNbIT U KOPPEKTUPOoBKa 06BbEMOB OT-
6pacbiBaemoii 1 cobupaemon hpakLnia.

6.3 MNoprotoBka rpagynpoBoYHbIX pactsopoB MNXOO/0P u pacTBOpoB U3OTOMHO-MeYeHbIX
cypporaTHbIX U BHYTPEeHHUX CTaHAapToOB

pagynpoBoYHbIE pacTBOPbLI CMECU NHAUBUAYANbHBIX U U30TOMHO-MeuveHbIx MXAO/0P ncnonbaytoT Ans
MPOBEpPKM BPEMEH YAepXKNBaHUS KOHreHepOoB, NIMHEeNHOro AnanasoHa AeTEKTMPOBaHUA U pacyeTa hakTopa oT-
KrnnKa aHanmnsnmpyemMbiX KOHreHepoB.

B kauecTBe 6a30B0ro pacTeopa cMecu MHaMBMAayarnbHbIX koHreHepos MXAO/0P ncnonb3yoT cMech UH-
aneuayansHeix MXAO0/0P B HoHaHe EDF-7999-10x.

B kauecTBe 6a3oBoro pactsopa CypporaTHOro ctaHgapTa WUCMONb3yloT CMeCcb U30TOMHO-MeYeHbIX No
yrnepogy '3C,, koHreHepos MXA0/0P B HoHaHe EDF-4053.

B kauvecTtBe 6a3oBoro pactsopa BHyTpeHHero ctaHgapta MXA4/0® ncnonb3yloT cMech U30TOMHO-Meve-
HbIX no yrnepoay '3C,, koHreHepos MXAA/A® B HoHane EDF-4055.

6.3.1 lMpuroToBrieHue rpagyUpoBOYHbIX pacTBOPOB

6.3.1.1 MpuroTtoeneHue pacteopa C1

Wcnonb3ysa perynupyemblie aBTomMmaTtnyeckne gosatopbl Ha 06vembl 100—1000 mkn 1 10—100 mkn, no-
criefoBaTenbHO BHOCAT B BMany BmecTUMocTbio 2 cm® 950 mkn H-gekaHa, 10 mkn 6asoBoro pactsopa
EDF-7999-10x 1 40 mkn pactBopa EDF-4053.

6.3.1.2 MpuroTtoeneHue pacteopa C2

Wcnonb3ysa perynupyemble aBTomMmaTtnyeckie gosatopbl Ha 06vembl 100—1000 mkn n 10—100 mkn, no-
cnefoBaTenbHO BHOCAT B BWany BMecTMmocTbio 4 cm® 1870 mkn H-gekaHa, 50 mkn 6a3osoro pactsopa
EDF-7999-10x n 80 mkn pacteopa EDF-4053.

6.3.1.3 lMpurotosneHune pacteopa C3

Wcnonbays perynupyemble aBTomatuyeckue gosatopbl Ha 06vembl 100—1000 mkn n 10—100 mkn, no-
criefjoBaTenbHO BHOCAT B Buany BMecTumocTbio 2 cM® 910 Mkn H-AekaHa, 50 mkn 6asoBoro pacTteopa
EDF-7999-10x n 40 mkn pacteopa EDF-4053.

6.3.1.4 MpuroTtoeneHue pacTeopa C4

Wcnonbaysa perynupyemble aBTomaTudeckue gosaTtopbl Ha 06bembl 100—1000 Mk 1 10—100 mkn, no-
credoBaTeNbHO BHOCAT B BMany BMeCTMMOCTbIO 2 cMm® 860 mkn H-gekaHa, 100 mkn 6a3oBoro pacteopa
EDF-7999-10x n 40 mkn pactBopa EDF-4053.

6.3.1.5 MpuroTtoenenune pacteopa C5

Ucnonb3aya perynupyemole aBTomaTu4eckue gosatopbl Ha 06bembl 100—1000 mkn n 10—100 mkn, no-
cnenoBaTenbHO BHOCAT B Bually BMeCTUMOCTbio 4 cm® 760 mkn H-gekaHa, 200 mkn 6asoBoro pacTeopa
EDF-7999-10x n 40 mkn pactBopa EDF-4053.

KoHueHTpauum rpagynpoBOYHbIX pacTBOPOB (Hr/cm3) npuBeaeHbl B Tabnuue 6.

MpuroToBNeHHbIe rPagyUpPOBOYHbIE PAaCTBOPbLI MOXHO XpaHWUTb B repMeTUYeckn 3aKpbITbiX Buanax npuy
TemnepaType He Bbiwe MuHyc 10 °C 6e3 gocTyna conHeyHoro ceeTa He bonee 6 Mec, B CTEKNAHHLIX 3anasH-
HbIX aMmnynax He 6onee AByx neT.

Tab6nuuya 6— KoHueHTpauum rpagyvmpoBoyHbIX PacTBOPOB B HAaHOrpammax/cm®

Konrenep MX0/0¢ C1 Cc2 C3 c4 C5
2,3,7,8-TXO0 4 10 20 40 80
1,2,3,7,8-NeXnn 20 50 100 200 400
1,2,3,4,7,8-I'exna 20 50 100 200 400
1,2,3,6,7,8-I'exna 20 50 100 200 400
1,2,3,7,8,9-IexAfl 20 50 100 200 400
1,2,3,4,6,7,8-rmxA0 20 50 100 200 400
oxan 40 100 200 400 800
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OkoHyaHue mabnuupi 6

Kowrenep MXO0/0P C1 c2 c3 ca c5
2,3,7,8-TXQd 20 50 100 200 400
1,2,3,7,8-MeX1® 20 50 100 200 400
2,3,4,7,8-MeX0® 20 50 100 200 400
1,2,3,4,7,8-TkXAd 20 50 100 200 400
1,2,3,6,7,8-MkXOd 20 50 100 200 400
2,3,4,6,7,8-MkXAd 20 50 100 200 400
1,2,3,6,7,8-TkXAd 20 50 100 200 400
2,3,4,6,7,8-TkxX1d 20 50 100 200 400
1,2,3,7,8,9-TkXAd 20 50 100 200 400
1,2,3,4,6,7,8-TnX0d 20 50 100 200 400
ox1o 40 100 200 400 800
2,3,7,8-TXOM ("*C12 99 %) 40 40 40 40 40
1,2,3,7,8-MeXf (**Cy, 99 %) 40 40 40 40 40
1,2,3,6,7,8-MxX00 ("*C12 99 %) 40 40 40 40 40
1,2,3,4,6,7,8-rnX0M ("*C+, 99 %) 40 40 40 40 40
oxan ("*Cq, 99 %) 80 80 80 80 80
2,3,7,8-TXO® ("°C1, 99 %) 40 40 40 40 40
1,2,3,7,8-MeXOd ("°Cy, 99 %) 40 40 40 40 40
1,2,3,6,7,8-MxX1d ("°Cy, 99 %) 40 40 40 40 40
1,2,3,4,6,7,8-MnXA® (°Cy, 99 %) 40 40 40 40 40

6.3.2 MNpuroTtoBneHue paboyero pacTtBopa U30TONMHO-MEUYEHOIO CypporaTHoOro craHgapra

O ns npuroTosneHns pabodero pacteopa S/S-1 B MepHyto konby BMecTuMocTbio 50 cm? BHOCAT aBToMa-
Tuyecknm perynupyemeim gosatopom 1000 mkn 6azoBoro pactsopa EDF-4053 n goBoast o6bem pactsopa 4o
MeTKM H-aekaHoMm. OBo3HavaloT nonyyYeHHbIn pabounin pacTBop kak S/S-1. KoHLeHTpaLuum cypporaTHbIX CTaH-

JapToB B paBodeM pacTsope (Hr/cM®) npueedeHsl B Tabnuue 7.

Ta6nwuya 7 — KoHueHTpauum cypporaTHbIX CTaHAapTOB B paboyem pacTBope B HaHOrpammax/cm®

Konrenep NXA4/0¢ SISnxpmne 6a30BbIA SIS-1
1,2,3,7,8-MeXM ("*Cy, 99 %) 1000 20
1,2,3,6,7,8-MxxX0 (*Cy, 99 %) 1000 20
1,2,3,4,6,7,8-mnXA0 (*C+, 99 %) 1000 20
OXOA (*Cyz 99 %) 2000 40
2,3,7,8-TXO® ("*C+, 99 %) 1000 20
1,2,3,7,8-MeXd ("°Cy, 99 %) 1000 20
1,2,3,6,7,8-MxX0® ("*Cy, 99 %) 1000 20
1,2,3,4,6,7,8-TnX0® (°C1, 99 %) 1000 20
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MpuroToBMNEHHbIV pacTBOp NepemMeLLnBatoT Ha ybTpasBykoBo 6aHe 10 MUH, pactacoBbIBalOT B CTEK-
nAHHLIE amnysbl no 1 cm3. AMNynbl 3ananeateT U XPaHAaT 40 UCToNb3oBaHNUsA 6e3 foCcTyna CoNHeYHoro ceeTa
He Goree AByX nerT.

6.3.3 MpuroTtoBneHue pabouero pacTBopa U30TONHO-MEYEHOro BHYTPEHHEro cTaHaapTa

Ons npurotoBneHuss paboyero pacTBopa BHYTPEHHEro cTaHgapTa B MepHyl Konby BMecTUMOC-
Tbt010 cM3 BHOCAT aBTOMaTUYEeCKUM perynupyemsim gosatopom 1000 mkn 6asosoro pactsopa EDF-4055 1
aoBoaAT obbem pacTBopa A0 MeTKM H-gekaHoM. OBo3HavatoT NonyyYeHHbIn pabounidi pacTBOp BHYTPEHHEro
cTaHgapTa kak RIS-1. KoHueHTpauun BHYTpeHHUX cTaHaapToB B paGoyem pactsope (Hr/cm®) npuBegeHsl B
Tabnuue 8.

Tabnwnuya 8— KoHueHTpauum BHYTPEHHUX CTaHAAPTOB B pabo4em pacTBope B HaHOrpammax/cm?®

Konrenep NXpa/0¢ RIS-1 6a30BbIi RIS-1
1,2,3,4-TXA0 ("°Cy2 99 %) 500 50
2,3,7,8,9-MxX01 ("*Cq2 99 %) 500 50

MpuroToBMNEHHbIA PacTBOP NepemMeLLnBatoT Ha yNbTpasBykoBoi 6aHe 10 MUH, pacthacoBbIBalOT B CTEK-
NsAHHBIE amnynbl Mo 1 cM3. AMnynbl 3ananBatoT U XpaHAT 40 UCMomnb3oBaHWsA 6e3 4oCTyna CoNHeYHoro ceeTa
He Bonee AByx nert.

6.4 MoaroToBka Npo6 Ans aHanusa

O6pasLibl pbibbl U1 MOPENPOAYKTOB XPaHST 3aMOPOXEHHBIMW Npy TemnepaTtype muHyc 20 °C He Bonee
ABYX MecsLeB.

Onsa aHanusa oTéMpaloT U3 Kaxkaon napTum pbibbl He MeHee Tpex Tylek obuler maccoit 0,5—1,0 kr, npy
HeoBXxo4MMOCTI pasMopaknsatoT cOpasLibl NPU KOMHATHON TemnepaTtype.

MpwuMmedaHne— Ecnmaksemnnspbl pbibbl UMEIOT Maccy CBbilwe 1 Kr, 4ONYCKaeTCsi UCNoNnb3oBaThb AN aHanu-
3a cepeavHHYI0 YacTb TYLWKW OT TPeX 3K3eMNNspoB pbiObl 06Ler maccoi 1 kr.

OTaenstoT ronoBy U BHYTPEHHOCTU PbIGbl M FOMOTeHU3UPYIOT TYLLKY Ha LUHEKOBON MACOPYOKe ¢ AnamMeT-
POM OTBEPCTUIA M3MenbunTens He 6onee 3 Mm. MonydeHHbIN dhapLu NponyckaoT Yepes MACopyBKy NOBTOPHO.
OT6upatoT Ana aHanuaa obpasey capwa maccor 50 r, octaTok 3amopaxusatoT Npyu MuHyc 20 °C 1 XxpaHsaT B
CTEKNSAHHOW Tape A0 3aBepLUeHUs aHanusa.

MeyveHb pbIGEI pasmMopaXkuBatoT, roMoreHusupytoT obpasew, Maccoit He MeHee 100 r Ha LWHEKOBOW MACO-
py6ke. Ecnu peiba He pasaenaHa, pasmMopaKmsaloT TYLLKA U U3BNEKAOT NevYeHb HEe MeHee YeM OT TPeX 3K3eM-
nnsipoB, Tak YToBbl Macca obpasua 6bina He MmeHee 100 T.

HeouulyeHHble WynanbLa kanbMapa pasMopaxuealoT, oTbupatot npoby maccoii 0,5—1 Kr, roMoreHusu-
PYHOT Ha LUHEKOBON MACOPYBKe C AMaMeTpOM OTBEPCTUI naMensunTena He 6onee 3 Mm. MonyveHHblin apiu
nponyckatoT Yepes Msicopybky noBTopHo. OTOMpaloT Ana aHanuaa obpased, dpapiua maccor 50 r, ocTaTok 3a-
MopaumsatoT Mpu MUHyc 20 °C U XpaHAT A0 3aBepLUeHUA aHanuaa.

Y Menkux pakoobpasHbix (KPeBETOK) OTAENSIOT rofoBY W KUWEYHbIA KaHas, roMOTeHU3UPYIOT He O4Kn-
LeHHble OT NaHLMPA TYLLKK Tak, 4To6bl Macca Npobbl cocTasnana He meHblue 100 r.

Mpo6bl pbIGbEro Xupa UCMosb3yT 6e3 NoAroToBKN.

7 MpoBeaeHWe NcnbiTaHWUN

7.1 Oketpakuua NXp/ad

MaBneyerre MXOO/0P 13 o6pasla NpoBOAMTCH METOAOM KOMOHOYHOR SKCTpakuun. Hasecky romoreHn-
3MpOBaHHOro 0BpasLia B3BeLLMBAIOT B CTakaHe BMeCTUMOCTbio 250 cM® ¢ TouHOCTbIo Ao 0,01 1, Ao6aBnAloT K
Hemy 120—150 r 6essoaHoro Na,SO, v TLwaTensHO NepeMeLLnBatoT CTeKNAHHOM nano4koit. O6pasel ¢ ao-
6aBneHHbIM Na,SO, BblgepxumBatoT B TedeHue 1 4, Nepuogu4ecki nepemeLlnBasl, npu HeobxoouMocTu go-
6aBnss HekoTopoe konuyectso Na,SO, MepeTupatoT obpasel; NeCTUKOM B CTEKNAHHOM cTynke. MonHOCTbo
BbICYLLEHHBIA 0Bpasel, NpeacTaBnsieT coboil nerko nepecbinarLLyocs Maccy.

[na aHanun3aa pbiGbl U TKaHEN ¢ HU3KUM coaepXaHueM NUNnaoB ncnonbaytoT Hasecky 15—20 r, npu aHa-
n13e neYveHn, roHa, MblLUL, ¢ BBICOKUM coaepkaHue nunuaos — 6—38 r.
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QkcTpakumo obpasLa NPOBOAAT B CTEKNAHHON KOMIOHKE C BHYTPEHHUM guaMeTpom 30 MM 1 BLICOTON pa-
6o4eli yacTn 30 cMm, MeroLLen B CBOEI HXKHEN YacTy BNasiHHbIA CTeKNAHHBIN unbTp LLoTTa n cHumatowminca
TedpNoHOBbLIN KpaH. Ha CTeKMAHHLIA hUnbTp NoMeLlatoT crnor kBapLesoi BaTbl CKB 1 ynnoTHSIOT ee CTeknsiH-
HoW nano4koit. MomewatoT 1/3 macckl o6pasua B KOOHKY; B crieaytollyto 1/3 Mmacckl cHavyana BHocAT 50 Mkn
N30TOMHO-MEYEHOro pacTeopa cypporaTHoro ctaHgapta SIS-1, nepeMelunBsaloT CTEKIIAHHOM Nanoykon, a 3a-
TEeM NoMeLLaloT B KOMOHKY; MOCcne 3TOro B KOMOHKY MepeHOCAT ocTaTok Npobbl U YNMOTHSIOT coaepxumoe
KOMOHKM MOCTYKUBAHUEM.

OkcTparupytor MXAO/0P, nponyckas Yepes konoHKy ¢ npoboit 300 cm3 cMmecu rekcaH-auxnopMe-
TaH (1:1) co ckopocTbto 3—4 MN/MUH. BbiITeKatoLWni N3 KOMOHKW SKCTPaKT-3t0aT cobupatoT B KpYroAOHHYO
kon6y BMecTUMOCTbIo 500 cm3,

OKCTpaKT-2t0aT KOHLEHTPUPYIOT Ha POTOPHOM UcnapuTene npu Temnepatype 50 °C go o6vema okorno
50 cm3, BaeelumBatoT rpylueBugHyto kon6y 100 cm3 1 Konn4ecTBEHHO NEPEHOCAT B Hee CKOHLIEHTPUPOBAHHIIA
3KCTpaKT, 06MbIBas CTEHKM KONObl CMecbto rekcaH-guxropmMeTtaH (1:1). OkCTpakT KOHUEHTPUPYIOT Ha poTop-
HOM ucnapuTene Ao obbema okono 1 cm3, go6asnawT okono 1 cM3 auxnopmMeTaHa U OUMLLAKT METOAOM
KOMOHOYHOM XpomaTorpachuu.

MpoBy piGbero xupa maccoi 1 rpacTeopstoT B 20 cM3 cMecu rekcaH-guxnopmeTaH (1:1) 1 ounwaoT Me-
TOOOM KOTOHOYHOMN XpoMaTorpaduu.

7.2 O4UcTKa IKCTpaKTa MeTO4OM KONTOHOYHOW XpomaTtorpadumn

7.2.1 OTgeneHue NMNUAOB U BLICOKOMOMNEKYNSAPHbIX coeaAUuHEeHUIn MeToAoM renb-hunbTpauun

W3 nogroToeneHHon KornoHku Bio-Beads SE-X3 crinsatoT Yepes TebnoHOBLIA KpaH pacTBOPUTENb U, He
[onyckas BbiCbIXaHWUs BePXHErO CMosl, NPOMbIBAIOT KOMOHKY, Nponyckasa nocneaosatensHo 35 cm® cmecu Me-
TaHon-guxnopmeTtaH (1:4) n 65 cm3 cMecu rekcas-guxnopmetad (1:1). CMecb Takoro e coctaea, rekcaH-gu-
xnopmeTaH (1:1), UICNONb3YIOT B KAYeCTBE 3M0eHTAa.

Mocne oKoHYaHWsA NPOMbIBKU copGeHTa Noa KOMOHKY CTaBAT MepHbIA LnuHAP BMECTUMOCTbLI0 50 cM® 1
BHOCAIT B KONTOHKY CKOHLEHTPUPOBAHHBLIA 3KCTPakT. CTeHKM konbbl M3-nog aKkcTpakta obMbIBalOT HE MeHee
NATY pas a/1l0EHTOM U CMbIBKW Takke BHOCAT B KOMOHKY.

MponyckatoT atoaT co cKOPOCTbIo 1 MA/MUH, perynupys ckopocTb TedrioHOBLIM kpaHoMm. Nocne nponyc-
kaHusa 50 cM? smtoata (hpakums Fl) saMeHsIioT uunuHap 1 oT6upaloT uenesyto dpakuuio Fll. Korga o6bem Le-
neBoit ppakumm gocTurHeT 50 cm3, unuHap ¢ cobpaHHomn dpakumeit Fll nssnekaroT U3-nof KONOHKA.

MepeHocar dpakunio FlI B rpywieBuaHyto Konby 1 KOHLEHTPUPYIOT Ha POTOPHOM Ucnaputene 4o obbema
~ 1 cm3 1 Janee OUMLLAIOT Ha KOMOHKE C aKTUBUPOBaHHBLIM U MOAUMDULMPOBAHHBLIM CUNUKArenem.

7.2.2 O4yucTKa Ha KONOHKe C cUnuKkarerem

MomelaloT B CTEKNAHHYIO KONTOHKY C BHYTPEHHUM AnaMeTpoM 8 MM 1 anuHoi paboyeit yactu 200 mm, ¢
pesepByapoM 1A aMoaTta B BepXHen YacTu Criov KBapLEeBOW BaThl 3aM0NHAT B CrieaytoweM nopsiake:

- 1 cm3 SiOakT;

- 1 cm3 SiO,/NaOH;

- 1 cm3 Si0,akT;

- 3 cm3 Si0,/H,SO,;

- 1 cm3 SiO,akT;

- cnon 6essoaHoro Na,SO, Ha 1,0—1,5 cM Mo BLICOTE KONOHKW.

Kaxablili BHOCUMBINA CAOWA YNAOTHAIOT MOCTYKUBaAHUEM.

Onsa cMaumBaHus copGeHTOB Yepes konoHKy nponyckatoT 10 cm3 rekcaHa. Moa KoNoHKy NoAacTaBNAT
YUCTYIO FpyLLEBMAHYIO KONBY BMecTMMocTbio 50 cm3 ang cbopa antoaTta. 3aTem BHOCAT CKOHLEHTPUPOBaHHYI0
dpakumio Fll, cobpaHHyto ¢ konoHku Bio-Beads SE-X3. OntoupytoT aHanuTbl 50 cm3 rekcaHa. CTeHku konbbl
06MbIBaIOT rekcaHOM He MeHee MSITU pa3, CMbIBKA BHOCAIT B KOMTOHKY NOCNeaoBaTenbHo. 3naT KOHUEeHTPUpY-
0T Ha POTOPHOM UcnapuTene Ao o6bema okoro 1 cm3.

7.2.3 OuucTka Ha aKTUBUPOBAHHOM oKcufe antoMUHUA

Mcnonb3yloT KONMOHKY € BHYTPEHHUM AMaMeTpoM 6 MM 1 AnuHon pabodeit Yactn 150 mm, ¢ pesepByapom
AnA aoeHTa B BepxHer YacTu. Ha crioii kBapueBol BaTbl BHOCAT 5  copbeHTa. MponyckatoT Yepes KOSOHKY
5 cm3 rekcana. MNocre NPOXoXaeHUsl rekcaHa B KONTOHKY BHOCAT CKOHLIEHTPUPOBAaHHbINA 3MtoaT, cobpaHHbI Mno-
cne komnoHku ¢ cunukarenem. MponyckatoT yepes konoHky 50 cM3 cmeci rekcaH-guxnopmetad (97:3), obMbiBa-
0T CTEeHKW KONbbl 3M110aTOM He MeHee MATU pas, CMbIBbl BHOCAT B KOMOHKY nocnefosatenbHo. OTo6paHHyto
¢pakumto ytunuampytot. flanee nponyckatoT Yepes KonoHKy 50 cm® cmecu rekcaH-guxnopmetan (40:60) (06.),
oT6upasi B UMCTYI0 rpyLLeBUAHYIO Komnby Lenesyto dpakumio $2, cogepxawyto MXAL/OP. Ppakumio P2 KoH-
LIeHTPUPYIOT Ha POTOPHOM UcapuTene noj BakyyMoM Ao o6bema okono 0,5 cmd.
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7.2.4 KoHueHTpUpoBaHUe AN UHCTPYMEHTaNbHOro aHanusa

CkoHLeHTpUpoBaHHyto hpakuuio P2 nocne KOMoHKU € aKTUBMPOBAHHBIM OKCUAOM atoMUHUS Konuyec-
TBEHHO MepPeHOCST C NMOMOLLbIO rekcaHa Bo chriakoH mini-Vial ¢ oTTAHYTbIM AOHBILWKOM. M36bITOK rekcaHa ocTo-
POXHO yaansoT notokom asoTa. Korga o6bem pactBoputens Bo driakoHe AocTUrHeT npumepHo 100 Mkn,
aBTOMaTMYecKuM gosatopom AobasnsoT 20 MK pacTBopa BHyTpeHHero ctaHgapTa B AekaHe RIS-1 v npo-
JonxatoT oTayB Ao o6bema gobaBneHHoro aekaHa. FepMeTnanpytoT dnakoH TedrIoHMPoBaHHON NPOKaaKoN
1 KPBLILLKOW U NepedatoT A8 MHCTPYMEHTarbHOro aHanusa.

7.3 BbinonHeHue uaMepeHui

7.3.1 XpomaTo-Macc-CNeKTPOMEeTPUSA HUIKOro paspelleHUsl B pexuMme XUMUYECKON UOHU3ALMUU
nNpoGbl ¢ AeTEKTUPOBAHUEM OTPULIATENLHO 3apsikeHHbIX MoHOB (XU OWN)

JaHHbll MeToA aHanuaa obnagaeT BCeMU NpenMyLLecTBamM Macc-CriekTpoOMEeTPIM 1 XapaKTepuayeTcs Bbl-
CoKol cneundpHHOCTBIO MoHM3auuK aHanuTos MXOO/0P, 3a cyeT Yero cHWXKaeTCcs MellaroLlee BIMsIHWE MOoCTo-
POHHMX BELLECTB, NPUCYTCTBYIOWMX B Npobe, 1 NoBbILLaeTCs HaaeXHOCTb NaeHTUDUKALUN U YyBCTBUTENbHOCTb
aHanusa. MeTtoa no3sBonsieT UCTOMb30BaTh CPABHUTENBHO HEJOPOryo annapaTypy HUSKOro paspeLLeHns.

7.3.1.1 MNogroToBka XpoMaTo-Macc-crekTpomeTpa

XpomaTto-macc-CrekTpoMeTp roTOBAT 418 aHan13a B peXXrMmMe X1MMUYEeCKON MoHU3aLmm Npobbl ¢ AeTeKTu-
poBaHWeM oTpULaTeNbHO 3apsikeHHbIX MoHOB (X OW) B COOTBETCTBUM C UHCTPYKLUME No akcnnyaTauuu. B
KauecTBe rasa-peareHTa UCMomnb3yoT CMecb aproH-meTaH. MNpoBepsitoT HACTPONKY 1 COOTBETCTBUE Nacnop-
THOW YyBCTBUTENbHOCTM Npubopa. YcTaHaBNMBaloT NporpamMmMy aHanusa Ans xpomartorpaduueckoro pasge-
neHusa koHreHepos MXAO/O0P ¢ ncnonb3oBaHNeM ManononsipHoi konoHkn Tuna DB-5MS. MpumepHblid BUA
nporpaMmmMbl NPUBEAEH HKE:

a) xpomaTtorpadudeckas nporpaMmma:

PEXUM UHKEKTOPA . . . . . . v v v v o e e e e . splitless;

3afepKKa MPoayBKN UHXEKTOpa. . . . . . . . . . . . . . 1 MUH;

Bpems cOpoca pacTBOPUTENS . . . . « v v v v v v v v . 5 MuH;

TUMKOMOHKM .« v v v v o v e e e e e e e e e e e DB-5MS;

ONMUHA KOTIOHKU. . . . . . o o v v e e e e e e e e e e 30 m;

ONaMETP KOMOHKN . . . . . . . . . . . . o o o . 25 Mm;

TonNwMHa MNeHkM ¢pasbl . . . . . . . . . . . 25 MKMm.

MporpaMmMmypoBaHne TemnepaTtypbl:

HavarnbHaga TemMnepatypa KOMoHKU . . . . . . . . . . . . 160 °C;

HavanbHOE BPEMS 3afepXKKN . . . . . . . . . . . . ... 1 MUH;

CKOPOCTb HarpeBa KOMOHKU . . . . . . . . . . . . . ... 10 °C/muH go 220 °C, 3 °C/mnH ao 300 °C;
TemnepaTypa UHXekTopa . . . . . . .. . ... ... .. 290 °C;

CKOPOCTb NOTOKA refinst Yepes3 KOMOHKY . . . . . . . . . . 1 cM¥/MuH;

6) pexum Macc-criekTpomeTpa

TemnepaTypa uHTepcdenca . . . . . ... L L. 290 °C;

TeMnepaTtypa MOHHOMO UCTOMHUKA . . . . . . . . . . . . . 200 °C;

CerneKkTMBHOE CKaHMpoBaHWe . . . . . . . . . . . . ... macchl noHoB (cm. Tabnuuy 9);
ras-peareHT . . . . . . . o o e aproH-meTaH, 10 % 06. meTaHa;
JaBrieHMe rasa-peareHTa . . . . . . . . ... ... 2,2—2,5 MM pT. CT.;
WHXEKTUPYEMBIn 0BBbEM . . . . . . . . . . . . . . . ... 1 MKI.

Macc-crnekTpoMmeTpuyecKnin aHanus NpoBOASIT B PeXMMe CeNnekTUBHOIo CKaHUPOBaHNS XapakTepuc-
TUYECKUX MOHOB aHanuToB. lMpu xumudeckon noHmsauun MXOAO/0P makcumaneHyt0 UHTEHCUBHOCTb B
crekTpe NoKasbiBatoT MOHbI MOMEKYSIPHOro KnacTtepa U MoHbl, 06pasoBaHHble BEIOpOCOM aToMa xmopa us
MOMEKYNAPHOro noHa. 3HadyeHns Macc XxapakTepucTUYecknx MOHOB, UCMOMb3YEMbIX B aHanuse, npuseae-
Hbl B Tabnunue 9.

Tabnwuua 9
AHanusupyemas rpynna T Xapakrepuctudeckue COOTHO”"eHmeu
un noHa WHTEHCUBHOCTEN
koHrenepos MNXA0/0¢ MOHbI, M/e, a.e.M. CHTHANa oHoR
1p il M~ (M+2), (M+4) 320; 322; 324 0,8:1:0,5
['%C121-2,3,7,8-TX0N (M+2)y, (M+4) 334; 336 1:0,5
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AHanusupyemas rpynna Tun voHa Xapakrepuctuieckue MS::J:E&?;?:%
koHreHepos NMXJ0/0¢ WOHBLI, M/e, a.e.M. CUTHANA UOHOB
[*C1,]-1,2,3,4-TXA0 (M+2), (M+4y 334; 336 1:0,5
NexOa M~ (M+2), (M+4) 354; 356; 358 0,7:1:0,5
['*C12]-1,2,3,7,8-NeXO0 M~ (M+2) 366; 368 0,7:1
rxxoa (M=CIy (M=Cl + 2) 353; 355; 357 0,6:1:0,6
(M=Cl + 4y
['*C1.]-1,2,3,6,7,8-MxX00 (M=CI + 2), (M=CI + 4) 367; 369 1:0,6
['*C12]-1,2,3,7,8,9-TxX00 (M=CI + 2Y", (M=CI + 4Y 367; 369 1:0,6
rmxan (M=CIy"(M-Cl + 2y, (M—CI + 4) 387; 389; 391 0,3:1:0,7
['*C121-1,2,3,4,6,7,8-XA0 (M=CI + 2Y", (M-CI + 4y 401; 403 1:0,7
oxaa (M=CI + 2" (M-Cl + 4) 423; 425; 427 0,4:1:0,3
(M=CI + 8)"
['*C,]-0Xan (M=CI + 2y (M=Cl + 4) 435; 437 0,4:1
TXO® M~ (M+2), (M +4y 304; 306; 308 0,7:1:0,5
['*C1,]-2,3,7,8-TXOD (M+2), (M+4y 316; 318 0,7:1
nxao M~ (M+2), (M + 4y 338; 340; 342 0,6:1:0,7
[°C12]-1,2,3,7,8-MeXOP (M +2), (M+4) 352; 354 1:0,7
pYalel M~ (M +2), (M + 4y 372; 374; 376 0,5:1:0,8
['*C12]-1,2,3,6,7,8-MxXAd (M+2), (M+4)y 386; 388 1:0,8
rnXxao M~ (M+2), (M+4)y 406; 408; 410 0,4:1:0,9
[*C12)-1,2,3,4,6,7,8-TnXAd (M+2), (M+4)y 420; 422 1:0,9
oxae M~ (M+2), (M+4)y 442; 444; 446 0,9:1:0,7

Lns noBbIlLeHMs YyBCTBUTENBHOCTM aHanu3a peXxum Macc-crekTparnbHoi CbeMK/ pasbuBaloT Ha NATb
CErMEHTOB, B TeUYeHne KOTOpbIX NpUBop UKCUPYET Te UMK UHbIe rPyNibl MOHOB. MpUMepHas ANUTeNIbHOCTb
CErMEeHTOB U AeTeKTUPYeMble UOHLI NpuBedeHbl B Tabnuue 10.

Tabnuuya 10

CermeHT Bpem;;s::r:ozgr:v;f:saﬂm HeTtektupyembie maccol, m/e, a.e.Mm.
1 9,0 304, 306, 308, 316, 318, 320, 322, 324, 334, 336
2 15,5 338, 340, 342, 352, 354, 356, 358, 366, 368
3 19,0 353, 355, 357, 367, 369, 372, 374, 376, 386, 388
4 23,0 387, 389, 391, 401, 403, 406, 408, 410, 420, 422
5 28,0 423, 425, 427, 435, 437, 442, 444, 446

AnuTensHOCTb CEerMeHTOB KOPPEKTUPYIOT MPK aHanuae kannmbpoBOYHON cMecH.

7.3.1.2 MNpoBegeHWe rpagypoBKn

pagynpoBka sakmtovaeTcs B onpeefieHUn BpeMeH YAepKueaHusa U akTopoB OTKIMKA aHanusmpye-
MbIX KoHreHepos MXOA/O0®. Mpagyuposka BLINONHAETCS MyTeM aHanusa KanubpoBodHbIX cmeceit C1 — C5.
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[ns oueHkn doHa (YUCTOTLI aHANMTUHECKON CUCTEMBI) Nepea HayarnoM paboTbl MHKEKTUPYIOT B Npubop
1 MKI1 YUCTOro PacTBOPUTENSA U 3aNUCLIBaIOT Macc-xpomaTtorpammy. Hanuune B hoHe npubopa MOHOB, MeLLiato-
LLMX aHanu3y, NPoBepAETCs NyTeM NOCTPOEHUSI PEKOHCTPYUPOBaHHBIX XpOMaTorpaMM Mo BCEM XapaKTepucTu-
YeckMM 1oHam, NpusegeHHLIM B Tabnuue 9. MNpu HopmanbHo paboTarolieM npubope Ha PEKOHCTPYMPOBAHHbIX
XpomaTorpammax He AOSHKHO MPUCYTCTBOBAThL NUKOB.

Kaxabld npuroToBNeHHLIN rpagyvpoBoyHbii pactBop C1 — C5 aHanusupyloT B YCNOBUSX, NpUBEAEH-
HbIx B 7.3.1.1. 3anuceiBaloT Macc-xpoMaTorpammy Kaxkioro pacteopa v ¢ MoMOLLbIO NMporpammbl 06paboTky Ha
PEKOHCTPYMPOBaHHBLIX Macc-XpoMaTorpammMax, o curHanam xapakrepucTu4eckmx MIOHOB U COOTBETCTBYHOLLIMX
cypporaTHbIX CTaHOapTOB OMpeaensiioT BpeMeHa yAepXWBaHUA W NNnowaau MNUKOB, COOTBETCTBYIOLLME
KaXXaoMy aHanMaupyemMmomMy KOHIeHepy.

[na kaxaoro rpagyvMpoBOYHOro pacTeopa onpeaensioT OTHOCUTENbHLIN (hakTop oTknuka (RRF), kaxao-
ro MHAMBMAYanbHOro koHreHepa MXA/A®P oTHOCUTENLHO COOTBETCTBYHIOLLIETO M30TONMHO-MEUYEHOro KOHreHepa
cypporaTHoro ctaHgapTa, KOTOpbIA paccuMThIBalOT No hopmyne

(RRF)n = (Sns)mIs/(Sis) mns’ (1)

rae S, — nnowagb nuka koHreHepa NXAQ/0® B kanMbpoBoYHOM pacTBopE;
m,; — Macca COOTBETCTBYIOLLEro U30TOMHO-MEUYEHOro KOHFeHepa CypporaTHoro craHgapTa B kanuopo-
BOYHOM pacTBOpe, Hr;
S,; — nnowaae Nuka COOTBETCTBYIOLLIEro U30TOMHO-MEYEHOro KOHreHepa CypporaTHoro ctaHaapTa B ka-
nMBPOBOYHOM PacTBOPE;
m,. — Macca koHreHepa MXA0/AP B kanMbpoBOYHOM pacTBope, Hr.

Mpn HanUuMM NMHENHOCTN AETEKTUPOBAHUA Bapuauus 3HaYeHUst OTHOCUTENbHOrO hakTopa OTKNMKa
(RRF) He gorxHa npesblwath = 20 % AnA Bcex KanmbpoBOYHBIX pacTBOPOB.

MpoBoAAT M3MepeHNs AN Kaxaoro pacTBopa U PacCHATLIBAIOT OTHOCUTENbHbIE hakTopbl OTKNMKa ANA
Kaxgoro uHamMBeMayansHoro koHreHepa MXAQ/AP ana Tpex napannenbHbIX U3MEPEHWUA.

Bapuauusi 3HaveHUin oTHOCUTENbHBIX hakTopoB oTkNuka (RRF), paccunTaHHbIX ANst Tpex napannens-
HbIX N3MepeHWIA, He JoImKHa npesbiwaTb £ 10 %.

Meped Hayanom aHanun3sa Kaxaoi HoBOW NapTMmn Npod NPOBOAAT NPOBEPKY JIMHEMHOro AnanasoHa 1 no-
CcToAHCTBa hakToOpOB OTKMMKA MyTeM XpomaTtorpacdupoBaHUsl He MeHee TpexX rpafyMpoBOYHbLIX PacTBOPOB
cmecu NMXAL/0P, npuUroToBneHHbIX B COOTBETCTBUM € 6.3.1 [NpK OTCYTCTBUMN NOCTOAHCTBA JIMHENHOCTU (RRF);
BbISICHSIIOTCA N YCTPAHAIOTCA MPUYUHBLI HecTabunbHol paboTbl Npubopa. 3aMeHAs HeNomnsipHylo XpoMmaTorpa-
dmyeckyto KoroHky Ha nonsipHyto, Hanpumep, DB-5MS Ha DB-Dioxin, onpeaensiioT BpeMeHa yaepXusaHus
KOHreHepoB Ha 3TOM TUMe KONoHKW. MNMpuMepHble OTHOCUTEMbHbLIE 3HAYEHUA BPEMEHWU yAepXWBaHWUA Ans
NonApHON 1N ManononsApHON KONOHOK NpuBeAeHbl B Tabnuue 11.

Tabnwuuya 11

HenopsuxHasn ¢asa
CoegvHeHue
DB-5MS DB-Dioxin
1,2,3,4-TX00 0,99 1,02
2,3,7,8-TX00 1,00 1,00
1,2,3,7,8-NeXnn 1,23 1,40
1,2,3,4,7,8-MrxxXa0 1,46 2,08
1,2,3,6,7,8-M'xxXA0 1,47 1,94
1,2,3,7,8,9-Nrxxnq 1,50 2,15
1,2,3,4,6,7,8-rmxXpAa 1,76 2,98
oxoa 2,17 4,50
2,3,7,8-TX0® 0,96 0,96
1,2,3,7,8-MexXd 1,18 1,31
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HenopeuxHasn casa
CoenuHeHne
DB-5MS DB-Dioxin
2,3,4,7,8-NMexX® 1,22 1,35
1,2,3 T,4,7,8-TkX0o 1,39 2,01
1,2,3,6,7,8-M'xX0® 1,39 2,03
2,3,4,6,7,8-MxX0® 1,43 2,07
1,2,3,7,8,9-MxxXA® 1,48 2,09
1,2,3,4,6,7,8-MrnXA® 1,61 2,83
1,2,3,4,7,8,9-rxXo 1,74 2,96
oxaoe 2,12 4,45

7.3.1.3 XpomaTo-macc-criekTpanbHblid aHanus nony4YeHHbIX 3KCTPaKToB

OT6upatoT MUKpoLLnpuuem 1 MK aHanM3npyemMoro aKCTpakTa, NoAroTOBIEHHOMO Kak onucaHo B 7.2, 1
BBOASAT €ro B MHXEKTOP rasoBoro xpomatorpada. 3anncbisaloT Macc-XxpoMmaTorpaMmMbl, MAeHTUULUPYIOT UH-
aneBuayaneHble koHreHepbl MXOA/O0P M n30TOMHO-MeYeHble KOHreHepbl CypporaTHOro craHaapTa Mo
MacC-CMeKkTpy U COBNaAeHUo BPEMEH yaepXKnBaHUs.

Hanuune B npobe nnu koHTposibHOM obpasue nHausuayanbHoro KoHreHepa MXAQ/0P cuutatoT ycTa-
HOBMNEHHLIM Mpu cobnogeHnM cneayroLmMx YCNoBUiA:

a) Ha BCeX PeKOHCTPYMPOBAHHBIX Macc-XpomaTtorpamMmmax, MNoCTPOeHHbIX N0 MaccaM XapaKrepucTuiec-
KMX MOHOB AJ151 AaHHOIO KOHreHepa, NPUCYTCTBYHOT MUKW, MMEroLLMe COOTHOLUEHUE UHTEHCUBHOCTU CUTrHaN/LLym
6onblue Unu pasHoe TpeM, NPy 3TOM BpeMeHa yaepXuBaHua, onpegensaemble No pasHbIM Xapaktepuctuyec-
KMM Nrkam JaHHOro KOHreHepa, coBnagatoT (MUKA CUHXPOHHBI);

6) xpomaTorpadpuyeckoe BpeMs YAepKUBAHUSA KOHreHepa, onpeaensiemMoe Mo NonoxXeHUo Makcumyma
nyKa XapakTepucTUYeKoro MoHa, He oTnnyaeTcs 6onee Yem + 1 ¢ OT BpeMeHU yaepKuBaHus, onpeaeneHHoro
ONs AaHHOTO KOHreHepa npu aHanuse rpagyupoBoYHOro pacTeopa;

B) COOTHOLUEHWE MHTEHCUBHOCTEN XapaKkTepncTUYecKUX NOHOB Ha BepLUMHE NUKOB He oTnndyaetca 6o-
nee 4Yem Ha 15 % OT 3Ha4YeHU, NpUBeAEHHbIX B Tabnuue 9.

Mpu HanuyMM NNoxo pasgeneHHbIX XpomaTtorpaduueckux NMkoB koHreHepos MXAA/AP meHAT marno-
MOMSAPHYIO KOMOHKY Ha nonsipHyto. MNpuemnemMbiM xpomartorpacduieckum pasgeneHmeM cHnuTaeTcs BbinosnHe-
HWE YCMNOBWIA ANA HEMONMHOCTLIO pasfefieHHbIX NUKOB:

2h/(H, + H,)< 0,7,

rae  h— BbICOTa AONMHbI MEXAY HUMU;
H1 1 H; — BbICOTBI HepaspeLleHHbIX MUKOB.

7.3.2 XpomaTto-Macc-cneKTpoMeTpusi BbICOKOro UM HU3KOTro pa3peLleHUs ¢ MOHU3auuen Nnpoobl
3NeKTPOHHbLIM yaapoMm

XpomaTto-macc-cnekTpoMmeTpusi BeicOKoro paspelueHust (R > 10000) obnagaeTt Ype3Bbli4aiHO BbICOKOW
cneunUYHOCTLIO BblAENEHUS XapaKTepucTMYeCcKUX MOHOB aHanUToOB, Macca KOTOPbIX onpeaensieTcsi ¢ Tou-
HocTbto Ao 0.001 a.e.M. MoHbI, uMetoLme Maccy, OTNIUYHYIO OT 38aHHON, He AeTEeKTUPYHTCA NPpUBopPoMm, 4To
pes3ko CHWXaeT Mellalllee BUsIHAE MOCTOPOHHUX BeLLEecTB, npucyTcTBylowmx B npobe. Mpu aHanuse
NXAQ/0dP metToaom XpomMaTo-Macc-CNEKTPOMETPUA BbICOKOTO paspeLleHUs Anst HaaexXHon naeHTugukaumm
aHanUToB A0CTaTOYHO (hUKCUPOBaTb HanUuue ABYX XapakTepuUcTUYeCKUX MOHOB KOHreHepa, Macca KOTOpbIX
onpegenseTca ¢ To4HocTbo 0,001 a.e.M.

7.3.2.1 MoagroTtoBka xpoMaTo-Macc-criekrpoMeTpa

XpomaTto-Macc-cnektpomeTtp Tuna DFS, JMS-700, MAT-95XP unu aHanormyHbiv roToBAT ANd aHanusa B
pexuMe oHusaLum Npobbl ANEeKTPOHHBIM YAapOM B COOTBETCTBUM C UHCTPYKLMEN No akcnnyaTauun. YctaHas-
nMBaloT 3Hepruto noHusaumm 70 3B. MNMpoBepsiloT Macc-cneKTpoMeTpuyeckoe paspelleHne U COOTBETCTBUE
NacnopTHOW YyBCTBUTENLHOCTU Npubopa.
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YcTaHaBnuMBaloT NporpamMmmMmy aHanusa gnsa xpomartorpaduyeckoro pasaenenus koHreHepos MNXOQ/0P ¢
NCnonb3oBaHNeM MarnononsapHon konoHku tuna DB-5MS. MNMpumepHbIn BUA nporpammel npuseaeH B 7.3.1.1.

Macc-cnekTpomeTpuyeckuin aHanua NPoBOAAT B PEXUME CEMNEKTUBHOrO CKaHUPOBaHWUSA XapaKTepucTu-
Yeckux MoHoB aHanutos. MNpu norHusaumm XA4/0P a3nekTpoHHBIM yaapoM MakcuMarnbHY0 MHTEHCUBHOCTL B
CNeKTpe NokasbiBaroT MOHbI MOSIEKYSISIPHOTO KracTepa. 3HaueHns Mace XapakTepucTUHecknx MOHOB, UCNOMb-
3yeMblX B aHanuse, npueegeHsl B Tabnuue 12.

Ta6nuua 12— 3HauyeHnsi Macc xapakTepucTUYECKNX NOHOB

KoHreHeps! MXAL/A® u XapakrepucTuieckme noHsl, m/e, a.e.m. CooTHOWeHMe
COOTBETCTBYOLLUE U3OTOMNHO-MEYEHbIe WHTEHCUBHOCTEN
KOHreHepbl M M2 curHana uoHoB
T™Xoa 319,897 (M ™) 321,894 (M + 2)" 0,77
[*C12)-2,3,7,8-TXO0 331,937 (M) 333,934 (M + 2)° 0,77
['*C12]-1,2,3,4-TXO0 331,931(M %) 333,934 (M + 2) 0,77
Mexan 355,855 (M + 2)" 357,852 (M + 4)" 1,55
["*C12]-1,2,3,7,8-Mexa0 367,895 (M + 2)" 396,892 (M + 2)" 1,55
rxxan 389,816 (M + 2)" 391,813 (M + 4)" 1,24
["*C12)-1,2,3,6,7,8-MxX0 401,856 (M + 2)" 403,853 (M + 4)" 1,24
['*C12]-1,2,3,7,8,9-TxX0 401,856 (M + 2)* 403,853 (M + 4)" 1,24
rnxad 423,777 (M + 2)° 425,774 (M + 4) 1,05
[*C12)-1,2,3,4,6,7,8-TnXA0 435817 (M +2)" 437,814 (M + 4)" 1,05
oxan 457,738 (M +2)° 459,735 (M + 4)* 0,89
c..]-oxan 469,778 (M +2)" 471,775 (M + 4)" 0,89
TXO® 303,902 (M *) 305,899 (M + 2)° 0,77
['*C12]-2,3,7,8-TXOD 315,942 (M ™) 317,939 (M + 2y 0,77
nxae 339,860 (M + 2)' 341,857 (M + 4)' 1,55
['*C12]-1,2,3,7,8-NeXxdd 351,900 (M + 2)" 353,807 (M + 4)" 1,55
rxOo 373,821 (M +2)° 375,818 (M + 4)" 1,24
['*C12}-1,2,3,6,7,8-TxX 00 383,864 (M)" 385,861 (M +2)" 0,51
rmxao 407,782 (M + 2)° 409,779 (M + 4)* 1,05
[*C12]-1,2,3,4,6,7,8-TnX O 417,825 (M)" 419,822 (M + 2)" 0,44
oxa1e 441,743 (M + 2)° 443,740 (M + 4)* 0,89

Mpy ucnonb3oBaHUM Macc-CNEKTPOMETPa HU3KOTO paspeLleHUa PerucTpupyoT MOHLI ¢ COOTBETCTBYHO-
LM HOMWHANBLHBIMW Maccamu, Hanpumep, BMecTo 319,897 — 320 n T.4.

[na obecneveHns G6onblueil 4OCTOBEPHOCTU pe3ynbTaToB PErMcTpUPYIOT NO TPU MOHA B KNactepe Ans
Kaxaoro coeauHeHus, Hanpumep, (M)*, (M + 2)*, (M + 4)*.

7.3.2.2 MpoeeaeHue rpagyvMpoBKA

"pagyvposka npubopa NPoBOAMTCS MO CXemMe, aHanorM4Hon npuseaeHHon B 7.3.1.2, u BkNoYaeT onpe-
AeneHve BpeMeH yaepXusaHus U oTHocuTenbHbIX hakTopos oTknuka (RRF), koHreHepos MXAL/AP.

7.3.2.3 AHanus akcTpakToB

AHanus akcTpakToB NpoBoAAT cornacHo 7.3.1.3. BbMucnaoT oTHoLeHWe niowaaen xpomartorpaduyec-
KMX MUKOB Ha Macc-XxpoMaTorpaMmmMax MoHoB M1 1 M2, peructpupyembix Anst Kaxxaoro onpeaenseMoro coean-
HEHWS U BHYTPEHHEero craHgapTa, M CPaBHUBAKOT €ro € TeOopeTUYEeCKUM 3HayveHWeMm, NpUBEAeHHbIM B
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Tabnuue 12. 310 oTHOLWEHWe A0MKHO BbITh B Npedenax = 15 % OT TeopeTUYecKoro 3Ha4YeHus, Hanpumep, ans
TXAO — ot 0,65 o 0,89 (TeopeTuyeckoe oTHoleHWe pasHo 0,77). Ecnvu xpomaTorpaduyeckme nukn B yka-
3aHHoOI 06nacTn BpeMeH yaepXUBaHUsa UMEHTCS, HO OTHOLLEHMWE NnoLaaei NMKOB BLIXOAMWT 3a 3T) nNpeadensl,
TO rOBOPUTbL O MONOXUTENBHON MAEHTUdMKALMN No 3TUM nukam MXA40 nnn NMXOP B aaHHoR Npobe Henbas, 1
TpebyeTca 4ONOMHUTENbHBIN aHanM3 — Ha XpoMaTorpaduYecKon KOrNoHKe ¢ Apyron HenoABWXKHOM dasoit unu
B PEXVMME XMMMNYECKOWN NOHU3AaLNM C AeTeKTUPOBaHNEM OTpULLATENbHO 3apsbkeHHbIX MoHOB. Ecrnn Bpems yaep-
XMBaHWA faHHOTO KOMIMOHEHTa coBNaaaeT ¢ BpeMeHeM yaepKMBaHUs1 COOTBETCTBYIOLLEro N30TONMHO-MEeYeHo-
ro BHyTpeHHero ctaHgapTa (oTnu4aeTcsi oT Hero He 6oree YeM Ha 1 ¢ unn Ha 1 ckaH) UK oTNnYaeTca oT
BPEMeHW yAepXBaHUs, \3MepPeHHOro Ansi ctaHaapTHoro obpasua, He 6onee yeM Ha 0,01 % n OTHOLWeEHUe
nnowaaen NMKOB HaXoAUTCA B yKasaHHbIX Npeaenax, To 3ToT koHreHep MXAA/O0P B aaHHo npobe cunTaeTcs
NAEHTUDULNPOBAHHBIM.
7.4 O6paboTka pe3ynbTaToB U3MepeHUit

Mo okoHYaHUK aHanMsa ¢ NOMOLLbI0 cucTeMbl 06paboTKM AaHHBIX (BUKCUPYIOT Ha PEKOHCTPYUPOBAaHHbIX
Macc-xpoMaTtorpammax nuku B o6nacTv BpeMeH yaepkuBaHusi, COOTBETCTBYOLMX Bbixody 2,3,7,8-3amelLLeH-
Heix MXA4/0® 1 cypporaTHbIX CTaH4APTOB.

MaccoByio koHUeHTpauwio koHreHepos MXAO/AP B akcTpakTe aHanusupyemoit npobbl C;, HI/Kr, paccuu-
ThIBaOT HA OCHOBaHUW NOMYYEHHBLIX CUrHaNOB AN KaXKOoro KOHKPeTHOro KoHreHepa no copMyne

C, =(S,) m(S) (RRF), M, )

rae S, — nnowadb nuka KoHreHepa MXOA/0P Ha pekoHCTPYUPOBaHHON XpoMaTorpamMmMme;
m; — KONMYeCTBO BBEAEHHOro M30TOMHO-MEYEHOro CypporaTHoro ctaHgapTa, Hr;
S;—nnowaae nuka COOTBETCTBYIOLLEro KOHreHepa W30TOMHO-MEYeHOro CypporaTHoOro craHgapTa
NxXp/ae;
(RRF), — oTHOCUTENbHBIA hakTop oTKNMKa Ana uHansuayansHoro koHrenepa NMNXAQ/AP, paccuMTaHHbIA Mo
opmyre (1);
M — macca obpasua, B3ATOro A4nA aHanusa, Kr.
KoatbpruneHT M3BreYeHnss KOHKPETHOro KOHreHepa W30TOMHO-MEYEHOro cypporaTtHoro craHaapTa
(REC), paccuutbiBatoT no dopmyne
(REC), = (S

sur )

m, AS)m; (RRF),, (3)

rae S, — nnowagb NuKa KOHKPETHOro KOHreHepa M30TOMHO-MEYEHOro CypporaTHoOro ctaHaapTa Ha pekoH-
CTPYMPOBaHHO XpomMaTorpaMmme aHanusnpyeMmoro obpasua;
m, — KONW4eCTBO BBEAEHHOIo B aHanusnpyemblii obpaseLl, 3oTOMHO-MeUYeHOoro BHyTpEeHHero craHaap-
Ta, Hr;
S, — nnowagp nNMKa KOHKPeTHOro KoHreHepa U30TOMHO-MeYeHOro BHYTPEHHero ctaHaapTa Ha PeKoH-
CTPYMpOBaHHOM XpomMaTorpaMmme aHanusupyemoro o6pasua;
my — KONMYeCTBO BBEAEHHOIo B aHanusnpyemblil obpasel, U30TOMHO-MEUYEeHOro CypporaTHoro ctaHaap-
Ta, Hr;
(RRF)y, — oTHocuTenbHbIA hakTop OTKNMKa ASS MHAMBMAYANIbHOTO KOHIreHepa M30TOMHO-MEeYeHOro cyppo-
raTHoro ctaHgapTa, paccyMTbIBAEMBIN U3 rpagyMpoBOYHOrO pacTeopa no gopMyne

(RRF)SI' = (SSUI'S)mI'SI(SIS)mSUI'S’ (4)

rae S, — nnowaab Nuka MHANBUAYanbHOro KOHreHepa M30TOMHO-MEYeHOro cypporaTHoro ctaHgapTa Ha
PEKOHCTPYMPOBaHHON XpoMaTorpaMmMe rpagyMpoBOYHOrO pacTBopa;
m,; — MaccoBasl 4011 U30TONHO-MEYEHOro BHYTPEHHEro cTaHAapTa B rpafdyMpoBOYHOM PacTBOpeE, H;
S, — nnowage nuka UHAMBMAYanbHOro KOHreHepa U30TOMNHO-MeYeHOro BHYTPeHHero ctaHaapTa Ha pe-
KOHCTPYMPOBAHHOW XpoMaTorpamme rpaiyMpoBOYHOrO pacTeopa;
mg,.« — MaccoBasl 40N U30TONHO-MEYEHOro CypporaTHoOro ctaHaapTa B rpayMpoOBOYHOM PacTBOPE, Hr.
Onpepaenenve nnowanen S, S, S, S, S, S,s NPOBOAAT NG Macc-XxpoMaTtorpammam nubo Anst oaHo-
ro U3 AByX MoHoB M1 unun M2, ykazaHHbIx B Tabnuue 12, nubo Ansa ABYX MOHOB € YcpeaHEHUEM pesynbTaTos,

n1M60 No cyMMe noLagein CoOoTBETCTBYHOLWMX NMUKOB Ha 06enx Macc-xpomaTorpaMmmax.

7.5 XapaKkTepucTUKa NOrpeHOCTU U3MepeHUi

[mana3oH nsMepsieMbIX KOHLEHTpauui koHreHepoB MNXAA/AP n nokasaTenn cxoaMmocT 1 BOCMPOUs-
BOAMMOCTW NpuBeAeHbl B Tabnuue 13.
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Ta6nwuuya 13

[paHuLbl MHTEpBana, B KOTOPOM
MOrPELLHOCTb HAXOAUTCA C BEPOAITHOCTLIO
P=095,06+ %

[AvanasoH namepsembix KOHLIEHTpaLWiA
koHrenepos NXOO/O®, Hr/kr

OTHOCUTENBHOE CTaHAAPTHOE
OTK/TIOHEHME BOCNPOU3BOAUMOCTU GR, %

Ot 0,5 go 10 ekniou. 48 61
Cs. 10 no 200 ekriou. 25 36
Ce. 200 go 1000 Bkritou. 15 13

7.6 OcopmneHue pesynLTaToB UIMEPEHUNA

MpoTokon ucnbiTaHuiA JOMKEH codepXaTb, Kak MUHUMYM, crieflyiolue cBeeHus:

BClO UHbopmaLmio, Heobxoaumyto 4l cHepnbiBaloLen uaeHTudmKauum Nnpoobl;

MEeTOA UCNbITaHUS U onpeaernsieMblil 3fIEMEHT CO CCbINIKOW Ha HacTOSLLUA cTaHAapT;

pe3ynbTaTbl UCMIbLITAHWA C YKasaHUeM eQUHUL, U3MEPEHWIA;

coaepxaHue rnnaos B obpasue no MOCT 7636;

aaty otbopa npobbl U cnocob otbopa (ecnu oH U3BECTEH);

AaTy OKOHYaHWs NPOBeAEHUSA UCTILITaHUS;

NHOPMaLMo O BbINOMHEHU TpeboBaHWUIA K NOBTOPSIEMOCTU pe3ynbTaToB;

BCe AeTanu NpoBeAeHUsl UCNbITaHUsl, He OFTOBOPEHHBbIE B HACTOSILLIEM CTaHAapTe UK He cyuTaromecs
0b6s3aTeNbHBIMU, a TaKkkKe BCe MHLMAEHTHI, HabnogasLumecs Npy NPOBEAEHUN UCTILITaHUS, KOTOPbIE MO NO-
BMUATbL HA KOHEYHbIN pe3ynbTarT.

PesynbTaThl M13MepeHnsi MaccoBOW KOHLIEHTpaLMN UHAUBUAYanbHbIX koHreHepos MXAA/AP npeacTtas-
nawT B popme

C; = AHr/xr, (5)

rae C; — koHuUeHTpauwmsa koHreHepa MXO4/0P B npobe, Hr/kr;
A—rpaHnua MHTepBana, B KOTOPOM abConoTHaA NOrPeLHOCTb U3MepPeHnid KOHLEHTPaUUK KOHreHepa
NXAO/0P, Hr/kr, HaxoaMTCa ¢ AOBEPUTENbHON BEPOATHOCTLIO P = 0,95.
XapaKTepucT1Ky NOrpeLlHOCT paccuuTbIBaoT No dopmyne

A=0,013C, (6)

rae 5— rpaHunua nHTepsana, B KOTOPOM OTHOCUTENbHAas MOrPELLHOCTL USMEPEHUIA KOHLIEHTPaLIMN KOHreHepa
NXpa/0®,%, Haxogutca ¢ AoBepuUTeNnbHON BepoAaTHOCTLIO P = 0,95. [lonyckaeTcs pe3ynbTaTbl USMepeHuin B
[OKyMeHTax, BbldaBaeMblxX nabopatopuei, npeAcTaBnaTb B Buge

C;* A, Hr/kr, Np1 ycrioBum, 4to A < A, (7)

rae A, — 3HauYeHWe XapakTepucTUKX NOrPeLlHOCTU pesynbTaToB U3MepEeHUin, YyCTaHOBIIEHHOe NpU peanusa-
unn gaHHon MeToauku B nabopaTtopum 1 obecnevyeHHoe KOHTPONeM KayecTBa pesynbTaTtoB. PekomeHayemas
¢dopma npoToKkonia npeAcTaBneHa B NpuroXeHuu B.

7.7 KoHTpOnb KayecTBa U3MepeHUn

KoHTponb kayecTBa nsmepeHuin obecneunsaioT BbINOMHEHUEM CMNeaYHOLLMX YCIIOBUIA:

- aHanu3 npob6 npoBoaaT cepusiMU. Kaxxaas cepus BkodaeT Ao 11 nonesbix 06pa3uos, OAWH U3 KOTO-
pbIX aHanU3upyoT ABaxabl (aybnuvkar), obpaseL cepTUnLMpoBaHHOrO MaTepuarna ¢ 3agaHHbIM cogepkaHu-
em MXAO/0P v npoueaypHbIA XorocTon obpasel;

- onepaTUBHbIA KOHTPOSb TOYHOCTU U NPaBUIMBLHOCTN U3MepeHun obecrneynBaeTca aHanNM3oM U3oTon-
HO-MeUeHbIX CypporaTHbIX CTaHAapTOB — aHarnoroB onpeaensieMbiX BELECTB, BBOAMMBIX B Kaxablil obpasey,
Ha cTagum NpobonoAroTOBKMU.

[onyckaemble KpUTepun kKa4yecTBa aHanusa:

- coepaHue uHauBuayanbHbiX koHreHepos MXAO/0® B npoueaypHOM XONOCTOM o6pasue MeHblue
1nr;

- onpegensiemoe coaepxaHue koHreHepos MXAO/0P B cepTudMLUPOBaHHOM MaTepuarne AOMKHO CooT-
BeTCTBOBaTL cepTucbukaty aHanusa ans 90 % onpegensieMbIX COeMHEHUIA;
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- OTKMOHEHWe pe3ynbTaToB Npy aHanuse aybnukatoB — He Bonee + 25 % OT cpeaHero 3HayeHus nnc
BenuunHa npegena obHapyxeHus metoda ana 90 % onpegensemMblx coeauHeHUn (onepaTuBHLIA KOHTPOSb
BOCNPOU3BOAUMOCTH);

- 3HaYeHUs1 BeNNYMHLI 3BNeYeHus koHreHepoBs (REC),, paccunTaHHble Kak ykasaHo B 7.4, HaxoaaTcs B
ananasoHe 50 % — 110 %;

- YyBCTBUTENMbHOCTbL NpMbopa onpeaensiioT oAuMH pas B AeHb (MNu nocne HacTpolkn npubopa) nytem
aHanusa cTaHgapTHOro rpagynposoyHoro pacteopa MNXAL/Ad;

- NpUeMneMbIi KPUTEPUIA KayecTBa — COOTHOLLEHUE curHasn—wym Gonbwe 10:1 npu uHxekumn 1 nr
2,3,7,8-TXA0;

- XxpoMaTorpacuyeckoe paspelleHie NOATBEPXKAAIOT aHaNM30M rpagyupoBOYHOrO pacTeopa, NpoBoau-
MbIM 0 U NOCIIe aHanM3a aHanMTUYeCKon cepuu;

- npuemnemMoe 3HauyeHwe — pasaenexHve nukos 1,2,3,4,7,8-MxAd u 1,2,3,6,7,8-NXAP cootBeTCTBYET
YCNOBUIO:

hi(H, + H,) < 0,7, (8)

rae  h— BbicoTa JONWHbI MEXAY HAMMU;
Hy n Hy — BBICOTbI MUKOB KOHFEHEPOB;

- Macc-cnekTpanbHoe paspelleHune, onpeaeneHHoe Npu HacTpolike Npubopa, cocTaBnseT Ans HA3KOro
paspelueHuns He Hke 0,8 a.e.M, BO Bcem AnanasoHe n3mepsieMblX Macc Ans npubopa BbICOKOro paspeLueHust
R >10000;

- NINHENHOCTb KanMBPOBKN MHCTPYMEHTa ONpeaensaioT No aHanusy NATU rpagynupoBOYHLIX PAcTBOPOB
NXpo/0®. Kputepuii kavectsa — AONYCTUMOE CTaHAAPTHOE OTKMOHEHWE PacCYUTAHHONO OTHOCUTENLHOro
cbakTopa oTknuka (RRF), 00MkHO BbiTb MeHbLue 20 %;

- cTabunbHoCTb paboTel MHCTPYMEHTa NOATBEPXKAAETCA A0 U MOCcMe aHanuMsa cepvun obpasuoB nytem
aHanusa rpagynpoBodHoro pactsopa MNXA0/A® C2. Kputepuit kayectBa — pasnuuna 3Ha4YeHU BeNUYUHBI
oTHocuTenbHoro oTknuka (RRF),, paccuuTaHHbIe 40 1 Nocne aHanu3a cepun 06pasLoB, He [OMKHbI NPeBbl-
watb + 15 %.

MpoBepPKY YNCTOTLI UHCTPYMEHTA Ha COAEPKAHWNE aHANMM3UPYEMBIX KOMNOHEHTOB NPOBOAAT NOCIE KaX-
Joro aHanusa rpagyMpoBOYHOrO CTaHAapTHOTO pacTBopa NMyTeM MHXeKuun aekaHa. MNpuemnembin Kpute-
P — 3Ha4YeHne BHOCMMOM OWMOKM 3a cyeT hoHa MHCTpPYMEHTa He AOMKHO npesbiwaTtb 1 % oT cpeaHero
3Ha4YeHus onpeaensieMblX KOHLEeHTpaLWiA.

Mpw HeBBINONHEHWMN NMOGOro U3 NEPEUNCNEHHbIX YCIIOBUIA NPUHUMAOTCSA MepbI MO BLISBNEHUIO NPUYUH U
MoBTOPSAETCS aHanuns napTum npob.

8 OnpepeneHwe AMOKCUHONOAOOHLIX (MNaHaPHbIX) NONMXITOPUPOBAHHbIX
6ucpeHnnos

8.1 NoaroTtoBka kanMGpoBo4HbIX pacTBopoB MXB U pacTBOPOB U3OTONMHO-MEYEHbIX cypporar-
HbIX U BHYTPeHHUX CTaHOapTOB

pagyvpoBoYHbIE PacTBOPbLI CMeCcH MHAMBUAYarNbHbIX U U30TONHO-MeveHbIX MXB ucnonb3ayoT 4na npo-
BEPKU BPEMEH yAep>KNBaHNsi KOHreHepoB, NMHENHOro AnanasoHa AeTeKTUPOBaHUs U pacyeTa chakTopa oTKNn-
Ka aHanu3npyeMbIX KOHreHepoB.

B kauectBe 6a30BOro pactsopa cMecu MHAMBUAYanNbHBIX KOHreHepoB nnaHapHbix MXB ucnonbayetca
cmecb nHaveuayanesHeix MNX6 B HoHaHe EC-5000.

B kayecTBe 6a30BOro pactsopa CypporaTHoOro ctaHgapTa UCMonb3yeTcsl CMeCcb U30TONHO-MEeYeHbIX No
yrnepoay '3C,, koHreHepos MXB B HoHaHe EC Ne 4995,

8.1.1 lMpuroTtoBneHue rpagyupoBOYHbLIX PacTBOPOB

8.1.1.1 PactBop B1

Wcnonb3ays perynupyemble aBToMaTudeckme gosatopbl Ha 06bemebl 100—1000 mkn n 10—100 mkn,
nocnenoBaTteflbHO BHOCAT B BUany BMecTUMocTbio 4 cm3 1910 Mkn H-HoHaHa 10 mMkn 6a3oBoro pacTeopa
EC-5000 1 80 mkn pactBopa EC Ne 4995,

8.1.1.2 Pacteop B2

WUcnonbaysa perynupyemble aBTomaTuyeckue gosaTtopbl Ha o6bembl 100—1000 Mkn 1 10—100 mkn, no-
cneaoBaTenbHO BHOCAT B BUany BMECTUMOCTbIo 2 cm® 940 Mk H-HoHaHa, 20 Mkn 6a3osoro pacteopa EC-5000
1 40 mkn pacteopa EC Ne 4995.
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8.1.1.3 PactBop B3

WUcnonbays perynupyemoie aBTomaTuyeckue gosaTtopbl Ha 06bembl 100—1000 mkn n 10—100 mkn, no-
criefjoBaTenbHO BHOCAT B BUany BMeCTUMOCTbI0 2 cM3 920 mkn H-HoHaHa, 40 mkn 6asoBoro pacteopa EC-5000
1 40 mkn pactsopa EC Ne 4995,

8.1.1.4 Pacteop B4

WUcnonb3ays perynupyemble aBTomaTu4eckue gosatopbl Ha 06bemsl 100—1000 mkn 1 10—100 mkn, no-
cnefoBaTenbHO BHOCAT B BUany BMecTUMocTbio 2 cM® 860 MK H-HoHaHa, 100 mkn 6a30BOro pactsopa
EC-5000 v 40 mkn pacTtsopa EC Ne 4995,

8.1.1.5 PacTteop B5

Wcnonbaysa perynupyemele aBToMatudeckne gosatopsl Ha 06bembl 100—1000 mkn 1 10 — 100 mkn, no-
cregoBaTeNbHO BHOCAT B Buany BMecTUMocTbio 2 cM® 760 MKN H-HoHaHa, 200 mMkn 6asoBoro pacTtsopa
EC-5000 1 40 mkn pacTteopa EC Ne 4995.

KoHLeHTpaLu1 KanmbpoBoYHbIX pacTBopos (Hr/cM®) NpuBeaeHsl B Tabnuue 14.

MpuroToBRNeHHbIe KanMBPOBOYHbIE PACTBOPLI MOFYT XPaHUTLCA B repMeTUYecKn 3aKpbiThIX BAanax npu
Temnepatype He Bbilwe MuHyc 10 °C 6e3 gocTyna conHeyHoro ceeTa He 6onee 6 Mec, B CTEKMAHHbBIX 3anasH-
HbIX aMmnynax He 6onee AByX NnerT.

Tabnuua 14 — KoHueHTpauum KanMBpoBOYHbIX pacTBOPOB B HAaHOrpammax/cm3

Konrenep NXga/0¢ B1 B2 B3 B4 B5
nX6 77 10 40 80 200 400
MX6 81 10 40 80 200 400
MX6 105 10 40 80 200 400
NX6 114 10 40 80 200 400
MX6 118 10 40 80 200 400
NX6 123 10 40 80 200 400
NX6 126 10 40 80 200 400
NXB 156 10 40 80 200 400
NX6 157 10 40 80 200 400
NX6 167 10 40 80 200 400
NX6 169 10 40 80 200 400
NX6 170 10 40 80 200 400
MXB 180 10 40 80 200 400
MX6 189 10 40 80 200 400
MXB 77 (°C12 99 %) 40 40 40 40 40
MXE 81 (**Cy2 99 %) 40 40 40 40 40
MXB 105 (**C4, 99 %) 40 40 40 40 40
MXB 114 (**C,, 99 %) 40 40 40 40 40
NXE 118 ("*C1, 99 %) 40 40 40 40 40
MXB 123 (**C12 99 %) 40 40 40 40 40
MXB 126 (**Cy, 99 %) 40 40 40 40 40
MXB 156 (**C12 99 %) 40 40 40 40 40
MXB 157 (**C12 99 %) 40 40 40 40 40
MXB 167 (**Cy2 99 %) 40 40 40 40 40
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Okonyaxue mabnuust 14

Konrenep NXQ4/09 B1 B2 B3 B4 B5
MXB6 169 ("°C+2 99 %) 40 40 40 40 40
MXB 170 ("*C+, 99 %) 40 40 40 40 40
NXB 180 ("*C+, 99 %) 40 40 40 40 40
NXB6 189 ("*C+, 99 %) 40 40 40 40 40

8.1.2 MMpuroToBneHue paboyero pacTBopa U30TONHO-MeYeHOro cypporarHoro craHaapra NX6

Ons npurotoBneHus paboyero pacTeopa SIS B MepHyto KONGY BMECTUMOCTbIO 25 cM® BHOCAT aBTOMATU-
yecknm perynunpyembiMm gosatopom 1000 mkn pactsopa EC Ne 4995 1 gosoasaTt obbem pactsopa A0 MeTkn
H-HOHaHoM. O603Ha4atoT NONYYEHHbIN paboyunin pacTBop Kak S/Snxs. KOHLEeHTpaLuum cypporaTHbIX CTaHAapToB
B paboyem pacTBope npueedeHbl B Tabnuue 15.

Ta6nuua 15— KoHueHTpauum cypporatHbiX CTaHAapToB B paboyem pacTeope B HAHOrpammax/cm?

Konrenep NXQQ/0¢ SIS nxs 6a3oBblit SISnxs
MXB 77 ("3C12 99 %) 1000 40
NXB 81 ("3Cz 99 %) 1000 40
MXB 105 ("*C+, 99 %) 1000 40
NXB 114 ("*C+, 99 %) 1000 40
MXB 118 ( *Cy, 99 %) 1000 40
MXB 123 ("*C+, 99 %) 1000 40
MXB 126 ("*C+2 99 %) 1000 40
NXB6 156 ( *C2 99 %) 1000 40
MXB 157 ("°C+, 99 %) 1000 40
MXB 167 ("*C+, 99 %) 1000 40
MXB 169 (3Cy, 99 %) 1000 40
MXBE 170 ("*C12 99 %) 1000 40
NXB 180 ("*C+, 99 %) 1000 40
MXB 189 ("*C12 99 %) 1000 40

MpuroToBNEeHHLIN pacTBOp NepeMeLlunBaloT Ha YNbTpassykoBoi 6aHe 10 MuH, pactacoBbIBaOT B CTEK-
nsHHBIe aMnynbi no 1 cM®. AMNYnbI 3ananBatoT U XpaHAT 40 UCNONL30BaHNA 6e3 JOCTYNa COMHEYHOro CBeTa He
6onee AByX ner.

8.1.3 MpurotoBneHue paboyero pacTtBopa BHyTpeHHero craHaapta RISnxs

Ona npurotoBneHusa paboyero pacTBopa BHYTPEHHEro cTaHgapTa B MepHylo Konby BMECTUMOCTbIO
50 cM® BHOCAT aBTOMaTUYECKUM perynupyembim gosatopom 50 Mkn pacteopa 2,3,4,4',5,6-rekcaxnopbudeHu-
na (kog no katanory CIL PCB Ne 166), ¢ koHLeHTpaumeii (100 + 5) mkr/cM® 1 10BoasAT 06beM pacTBopa [0 MeT-
KA H-HOHaHOM. OGo3HayalT MoSyYeHHbId pabounii pacTBOp BHYTPEHHEro cTaHgapTa Kak RISpxs.
KoHUeHTpaLms BHyTpeHHero cTaHaapTa B pabouem pacteope coctasnsieT 100 Hr/cm®.

MpuroToBNEHHLI pacTBOP NepeMeLUnBaloT Ha yneTpassykoBor 6aHe 10 MuH, pacdacoBbiBaloT B CTeK-
naHHbIe aMAynbi no 1 cM®. AMNyribl 3ananBaloT U XPaHAT A0 UCNONb30BaHMs 6e3 10CTYNa COMHEYHOTo CBETa He
6onee AByx neT.

8.2 MoproToBka Npo6 AnA aHanusa
Moarotoeka npob ans aHanusa nnaHapHblx MXB aHanornyHa npouenype, onucaHHo! B 6.4. Mpu atom
pa3aMopaXkMBaloT, a 3aTeM rOMOreHU3UPYIOT Ha LIHEKOBOW MACOopyOke obpaseL, maccoit He meHee 100 T.

22



rocCT P 53184—2008

8.3 JkcTpakuusa nnaHapHbIx NXB

[ns aHanu3sa pblGbl 1 TKAHeR ¢ HU3KUM COAePXXaHWEM NUMNO0B UCMOMb3YHOT HaBecKy 7—38 I, Npu aHanu-
3e NeYeHn, roHad, MblLLL ¢ BLICOKUM codepkaHnem nunuaos 3—5 . M3eneveHune MXB 13 o6pasua npoeogautca
METOAOM KOMOHOYHOW 3KCTpaKLMK, OnucaHHbLIM B 7.1, a B Ka4eCTBE U30TOMHO-MEYEHOro CypporaTHoro ctaH-
AapTa UCMonbayoT pacTBop ctaHaapTa S/Snxs (cm. 8.1.2).

Mpo6y peIBbero xupa Maccoii 1 r pacTBopsoT B 20 cM® cMecu rekcaH-auxnopMeTaH (1:1) U o4nLLaoT Me-
TOAOM KOMOHOYHON XpomaTorpadun.

8.4 OuucTKa IKCTpaKTa MeToAOM KOJNTOHOYHOW XpomaTtorpadum

OuncTKy 3KCTpaKTa NPOBOAST METOAOM KOMOHOYHON XpomaTtorpadunu, onncaHHbiM B 7.2. Mpn KoHUeH-
TPUPOBAHUW 3KCTPaKTa AN UHCTPYMEHTanbHOro aHanumsa, korga obbem pacTBopuTens Bo nakoHe A0CTUTHET
npumepHo 100 MKN, aBTOMaTUYECKNM Ao3aTopoM AobasnsoT 20 MK pacTBopa BHYTPEHHEero ctaHaapTa B Ho-
HaHe RISnxs (cM. 8.1.3) u npogorkatoT otayB Ao obbema AobasneHHoro HoHaHa. MepmeTusnpyT nNakoH
TedrIoHNPOBAHHON MPOKNaAKon 1 NepefatoT ANs MHCTPYMEHTaNbHOro aHanmsa.

8.5 BbinonHeHue uaMepeHUn

8.5.1 MNMopgroToBka xpoMaTo-Macc-cneKTpoMeTpa

XpomaTo-mMacc CnekTpoMETP HU3KOoro paspelleHus Tunos Varian-320MS, Agilent-5975, ITMS-240MS,
ITQ-900GC/MS unv aHanornvHbliA roTOBAT A4 aHan1aa B peXxvMe NoH13aLmum npobbl 3NeKTPOHHBIM yAapoM ¢
CENEeKTUBHbLIM AETEKTUPOBAHNEM XapaKTEPUCTUYECKUX NOHOB B COOTBETCTBUM C MHCTPYKLUMEN No aKcniyarta-
umn. MpoBepsaoT HACTPOIKY U COOTBETCTBME MaCMNOPTHON YyBCTBUTENBHOCTU Npubopa.

YcTaHaBnNMBaOT NporpaMmy aHanusa anst Xxpomatorpaduyieckoro pasaeneHust KOHreHepoB NNaHapHbIX
MXB ¢ ncnonb3oBaHWeM ManononsapHon KonoHku Tuna DB-5MS.

MpuMepHBIA BAG NPOrpaMMbl NPUBEAEH HUXe:

a) xpomatorpaduyeckas nporpamMmma:

PEXUM UHXKEKTOPA . . . . . . . o v oo e . splitless;

3a4epXKKa MPOAYBKN MHXKEKTOPA . . . . . . . v v v v . . 1 MUH;

Bpemsi cOpoca pacTBOPUTENS . . . . . . . . v v v v v . 10 mMuH;

TUNKOMOHKA . . . . . . . o o o s o s e e e e e e DB-5MS;

ONMUHA KOMOHKU. . . . . v . o o v e e e e e e e e e e 30 m;

ONaMETP KOMOHKN . . . . . . . . . o oo e e . 0,25 mm;

TONWMHa NnNeHkMn pasbl . . . . . . . L. 0,25 MKMm;

nporpamMmMpoBaHue TemnepaTypbl:

HayanbHasi TemnepaTtypa KoMoHKMU . . . . . . . . . . . . 80 °C;

HayanbHOe BPEMS 3aAEPKKMA . . . . . . . . . ... .. 1 MUH;

CKOPOCTb HarpeBa KOMOHKU . . . . . . . . . . . . . . .. 20 °C/muH po 180 °C, 4 °C/MuH go 280 °C;
TeMnepaTypa MHXeKTopa . . . . . . . .. ... 290 °C;

CKOPOCTb NOTOKA refins Yepe3 KOMOHKY . . . . . . . . . . 1 Mn/MuH;

6) pexum Macc-crnekTpomeTpa:

TemnepaTypa uHTepdenca . . . ... ... L. .. 290 °C;

TemnepaTypa MOHHOTO UCTOMHMKA . . . . « v « . . . . . . 200 °C;

CerneKkTMBHOE CKaHMpoBaHUe . . . . . . . . . . . . ... macchl oHoB cM. Tabnuuy 16;
NHXEKTUPYEMBIA OBBbEM . . . . . . . . . . . . . . .. .. 1 mMkn.

Macc-crnekTpoMeTprIeckuin aHanns NPoBCANTCS B PEXMME CENEKTUBHOTO CKAHUPOBaHWUA XapakTepucTu-
YeCcKuX MoHoB aHanuToB. Mpu noHnzauumn MXBE MeTogoM 3NeKTPOHHOro yaapa MakcUManbHY UHTEHCUBHOCTb
B CMeKTpe NoKasbIBaloT MOHLI MOMEKYNSAPHOrO Knactepa 1 noHbl, 06pasoBaHHble BLIBPOocoM aToma xnopa U3
MOMNEKYNAPHOTO NoHa. 3HaYEHNs MacC XapaKTePUCTUYECKUX UOHOB, UCMOMb3yeMbIX B aHanuse, npuseaeHsl B
Tabnuue 16.

Tabnuuya 16

CooTHoLWeHue
AHanusupyemasi rpynna Tun voHa XapakTtepuctuueckue WHTEHCUBHOCTGI
KoHreHepog [MXB WOHBI, M/e, a.e.M. CUFHANA MOHOB
MXB 77 M* (M+2)", (M+4) 290; 292; 294 0,77:1:0,5
MXB 77 ("3Cy2 99 %) M* (M +2) 302; 304 0,77:0,5

23



rOCT P 53184—2008

Okonyarue mabnuus! 16

Avanuanpyewas rpynna Tun wona Xapawrepucrmeome |, oNERIONE,
koHrenepos MNXb MOHbI, M/e, a.e.M. CUTHANA UOHOB

MXB 81 M*(M+2), (M+4) 290; 292; 294 0,77:1:0,5
MXB 81 ("°C1, 99 %) M*(M+2) 302; 304 0,77:0,5
MXB 105 M*(M+2), (M+4)" 324; 326; 328 0,6:1:0,65
MXB 105 (**Cy, 99 %) M* (M +2) 336; 338 0,6:1
MX6 114 M*(M+2), (M+4)" 324; 326; 328 0,6:1:0,65
MXB6 114 ("*C12 99 %) M (M +2)" 336; 338 0,6:1
MX6 118 M*(M+2), (M+4)" 324; 326; 328 0,6:1:0,65
MXB 118 ("*C1, 99 %) M (M +2) 336; 338 0,6:1
MX6 123 M*(M+2), (M+4)" 324; 326; 328 0,6:1:0,65
MXB 123 ("3Cy, 99 %) M (M +2) 336; 338 0,6:1
MX6 126 M*(M+2)', (M+4)" 324; 326; 328 0,6:1:0,65
NXB 126 (**C12 99 %) M*(M+2) 336; 338 0,6:1
NXB 156 M* (M +2)", (M + 4y 358; 360; 362 0,5:1:0,85
MXB 156 (**C12 99 %) M+2)", (M+4) 372; 374 1:0,85
NXB 157 M*(M+2)", (M+4) 358; 360; 362 0,5:1:0,85
NXB 157 ("*Cy, 99 %) (M+2)", (M+4)" 372; 374 1:0,85
NX6 167 M*(M+2), (M+4)" 358; 360; 362 0,5:1:0,85
MXB 167 ("*Cy, 99 %) (M+2)", (M+4)" 372; 374 1:0,85
MXB6 169 M*(M+2), (M+4)" 358; 360; 362 0,5:1:0,85
MXB 169 ("*C1, 99 %) (M+2)", (M+4) 372; 374 1:0,85
MXB 170 M*(M+2), (M+4) 394; 396; 398 0,44:1:0,97
MXB 170 ("*C1, 99 %) (M+2), (M+4) 408; 410 1:0,97
NXB6 180 M*(M+2), (M+4)" 394; 396; 398 0,44:1:0,97
MXB 180 (**Cy, 99 %) (M+2), (M+4) 408; 410 1:0,97
MXB6 189 M*(M+2)", (M+4)" 408; 410 0,44:1:0,97
MXB 189 (**C1, 99 %) (M+2), (M+4) 408; 410 1:0,97
NXB6 166 RIS M*(M+2), (M+4) 358; 360; 362 0,5:1:0,85

ANsA NOBLILEHNA YYBCTBUTENbHOCTM aHanMaa pexxnm mMacc-cnekTpanbHON CbeMKun pasbuTt Ha Tpu cer-
MeHTa, B TeYeHne KOTopbIX NPMBop ukcupyeT Te Unmn UHble rpynnbl MOHOB. MpuMepHas AnNUTeNbHOCTbL cer-
MEHTOB U AeTEKTMpYyeMble NOHbI MpuBedeHbl B Tabnuue 17.

Tabnuuya 17

CermeHt BpeM?p;s::F:Oﬂ:;Mw?lfﬁaHMﬂ HetexTnpyemble maccel, m/e, a.e.M.
1 16— 18,4 290; 292; 294, 302; 304
2 184 — 21,5 324; 326; 328; 336; 338; 358; 360, 362
3 21,5 —27,5 358; 360; 362; 372; 374; 394; 396; 398; 408; 410

[nUTenbHOCTL CErMEHTOB KOPPEKTUPYETCS MU aHanuae KanuGpoBOYHON CMECH.
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8.5.2 lNMpoBeaeHue rpagynpoBKu

pagyvpoBka 3aknoyaeTcs B onpegeneHnn BpeMeH yaepxXuBaHus U hakTopoB OTKMKa aHanMsnpye-
MbIX koHreHepoB MXB. MpagyvpoBKa BeINOMHAETCS NyTEM aHanm3a kannbpoBovHbIX cmecent B1—B5.

Ons oueHkn choHa (YUCTOTbI aHaNMUTUYECKON CUCTEMbI) Neped Havyanom paboThl MHXEKTUPYHOT B NpuGop
1 MK YACTOro HOHaHa W 3anucklBatoT Macc-xpoMmaTorpammy. Hannuve B choHe npnbopa MOHOB, MeLLaoLLMX
aHanuay, npoeepseTca NyTeM NoCTPOEHUsS PEKOHCTPYNPOBaHHbBIX XpOMaTOrpaMMm no BCEM XapakTepuctuyec-
KAM MoHaMm, npusegeHHbIM B Tabnvue 16. MNpu HopmanbHo paboTatowemM npubope Ha PEKOHCTPYUPOBAHHBLIX
XpomaTorpaMmmax A0SKHbl OTCYTCTBOBATL MUKX aHanuToB. [lonycTUMO, eCNU Ha PEKOHCTPYNPOBAHHBIX XpOMa-
TorpaMmax, MoCTPOEHHbIX AN MoHa m/e =326 a.e.M. B AvanasoHe BpeMeH yaepxuaHua MXB 118 n
MXB6 105, nmeloTca NUKN, COOTHOLWIEHWE CUrHam — LYM KOTopbIX He MeHee 3:1. Ecnn 3To ycnosue He
BbINOMHAETCH, ONPeAensoT U YCTPaHAT NPUYMHY (DOHOBBLIX CUTHAIOB.

MpuroToBneHHblE rpagyupoBOYHbIE pacTBopbl B1 — B5 aHanusnpyloT B YCNOBUsIX, NPUBEAEHHbIX B
8.5.1 B nocneposatensHoctn B1, B2, B3, B4, B5. 3anuceiBaloT Macc-xpoMaTorpaMMy Kaaoro pactsopa u ¢
MOMOLLIbIO MPOrpamMMbl KOMMbHOTEPHOMW 0O6paboTkM OaHHBLIX ONPeAensitT Ha Macc-XxpoMaTorpammax, pPekoH-
CTPYMPOBAHHBIX MO CUTHaNaMm XapakTepmcTUHeCKUX WOHOB U COOTBETCTBYIOLWMX CypporaTHbIX CTaHAapTos,
BpeMeHa yaepXusaHus 1 nnowaam nmkoB, COOTBETCTBYIOLUME KaXAOMYy aHanNM3npyeMoMy KOHIeHepy.

[na BbluUcneHns nnoLwaam NUMKOB aHanmnToB UCMONb3YOT CUrHan MoHa MakcumManbHOW MHTEHCUBHOCTU B
KracTepe Unu cymmy CUrHanoBs ABYX MOHOB, O4MHaKOBbIX Anst HaTuBHOro MNXE 1 cooTBeTCTBYIOWEro cypporat-
Horo ctaHgapTa, Hanpumep, Ans MNMXB 118 cymmnpytoT nnowaam nukos MOHOB m/e = 324 + 326 1 ans cooTBeT-
CTBYIOLLErO CypporaTHoro ctaHgapta m/e = 336 + 338 a.e.m.

Ana kaxaoro rpagyMpoBOYHOrO pacTBopa OnpeaensiioT OTHOCUTENbHLINA dakTop oTknMka RRF, kaxagoro
NHAnBNAYanbHoOro KoHreHepa MNMXB oTHocUTEeNbHO COOTBETCTBYIOLLErOo N30TONHO-MEYEHOTO KOHreHepa cyppo-
raTHOro cTaHgapTa, KOTOPbIA paccuuTbIBaloT Mo hopMyrne

(RRF)n = (Sns)mis/(sis)mns' (9)

rae S, — nnowaab nvka koHreHepa MXb B kanMbpoBoYHOM pacTBope;
m,; — mMacca COOTBETCTBYIOLLEro U3OTOMHO-MEYEHOro KOHreHepa cypporaTtHOro craHgapTa B kanumbpo-
BOYHOM pacTBOpe, Hr;
S, — nnowaab Nuka CooTBETCTBYIOLLIEro N30TONHO-MEYEHOro KOHreHepa cypporaTtHoro ctaHgapTa B ka-
NMBPOBOYHOM pacTBOpE;
m, . — macca koHreHepa MNXB B kanMbpoBOYHOM pacTBoOpe, Hr.

Mpn HanWuMM NMMHENHOCTU AETEKTUPOBAaHWUA PasfMyune BeNMYMHbI OTHOCUTENbHOro dpaktopa OTKIMKa
(RRF) He porxHo npeBbiwaTh + 20 % AN BCeX KannMBpoBOYHBLIX PaCTBOPOB.

MpoBogaT Tpy napannenbHbIX U3MePeHUs ANA KaXAoro pacTBopa U paccyYUTLIBAOT OTHOCUTENbHbIE
cakTopbl OTKNUKA ANst KOKAOTo MHANBUAYanbHoro koHreHepa MXB ans Tpex usmepeHui.

Pasnuuune 3HaueHUiA oTHocuTenNbHLIX hakTopoB oTkuka (RRF), paccuuTaHHbIX ANa Tpex napannesnb-
HbIX U3MEepeHNiA, He OOIPKHO npeBbiwaTh + 10 %.

Mepen HayanoM aHanu3sa kaxaoi HOBoW NapTuK NPo6 NPOBOAST NPOBEPKY NIMHENHOO AManasoHa 1 no-
CTOAHCTBA haKTOPOB OTKIIMKA NyTeM XpomaTtorpadupoBaHua He MeHee Tpex pabounx pacteopos cmecu MNXB,
MPUroTOBINEHHbIX B cOOTBETCTBUM ¢ 8.1.1. Mpun oTcyTCTBUM NOCTOoAHCTBA (RRF);, T.€. IMHEMHOCTH, BBIACHAIOT 1
yCTpaHSATCA NPUYUHBI HecTabunbHon paboTel npubopa.

MpuMepHble OTHOCUTENbHLIE BPEMEeHa yAepXUBaHUA ManononsapHoi konoHkn DB-5MS npuseaeHbl B
Tabnuue 18.

Ta6bnuuya 18

CoefnuHeHue HenopewxHas cdasza DB-5MS
NXb 77 0,84
NXb6 81 0,82
NXb6 105 0,93
Nx6 114 0,9
Nxb6 118 0,88
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Okonyaxue mabnuypsi 18

CoeauHeHne HenopsuxHas ¢asa DB-5MS
MXb 123 0,87
MXb6 126 0,99
MXb6 156 1,07
MNXb6 157 1,08
MNXb6 167 1,03
MXb 169 1,15
MX6 170 1,16
MXb6 180 1,10
MXb 189 1,22
MXb 166 RIS 1,00

8.5.3 Xpomato-Mmacc-cneKkTpanbHbIA aHanu3 Nony4YeHHbIX IKCTPaKToB

OT6upatoT MUKpoLunpuuem 1 Mk aHanM3MpyeMoro 3KCTpakTa, MoAroTOBIEHHOro, Kak onncaHo B 8.4, n
BBOAAT B MHXXEKTOP rasoBoro xpoMartorpaca. 3anucbiBaroT Macc-xpoMaTorpamMmmsl U uaeHTUULMPYIOT UHAK-
BuAyanbHble koHreHepbl MXB 1 N30ToNHO-MeYeHble KOHreHepbl CypporaTHOro ctaHgapTa Mo Macc-cnexkTpy u
COBMafeHWIo 3HaYeHUIH BpeMeHU yaepXuBaHusl.

Hanu4ne B npobe unm koHTponbHOM 0bpasLe nHaBuayansHoro koHreHepa MXbB cunTaloT ycTaHoBNEH-
HbIM, €CIM Ha BCEX PEKOHCTPYMPOBAHHBIX Macc-xpoMaTorpaMmmax, NocTPOeHHbIX N0 MaccaMm XapakrepucTu-
YecKNX NOHOB ANsi AaHHOTO KOHreHepa, NMPUCYTCTBYIOT CUHXPOHHbBIE MUKK, UMEloLLMe OTHOLLIEHUE CUrHan/wym
OorbluUe UMK PaBHON TPEM, BPEMS YAESPKUBAHUS HE OTNIMYaeTCsl Ha £ 2 ¢ OT onpedesieHHOro Anst AaHHOTO KOH-
reHepa uUnu cooTBETCTBYHOLLEro U30TONHO-MEYEHOTo aHarnora Npy aHanuse rpagyMpoBOYHOrO pacTeopa U co-
OTHOLLEHWE NHTEHCUBHOCTEN XapaKTepUcTUIECKUX MOHOB Ha BepLuMHe NUKOB He oTnuyaeTca Gonee Yem Ha
20 % oT TeopeTuyeckoro (cM. Tabnuuy 16).

8.6 O6paboTka pe3ynLTaToB UIMEpPEeHUN

Mo okoH4YaHUM aHanM3a ¢ NOMOLLIO CUCTeMbl 06paboTKM AaHHBIX PUKCUPYIOT HA PEKOHCTPYUPOBAHHbBIX
Macc-xpoMaTorpaMMax nuky B 06nacTu BpeMeH yaepKUBaHus, COOTBETCTBYHOLLMX BbIxoAy nnaHapHbix MXB,
cypporaTHbIX U BHYTPEHHero cTaH4apToB.

Maccosyto KoHLeHTpaLmio koHreHepoB MNXB B skcTpakTe aHanusupyemon npobel C;, HI/Kr, paccunTeiBa-
0T Ha OCHOBAHWUW MOMYYEHHbIX CUrHArIOB AJ1s1 KAXKAO0ro KOHKPETHOro KoHreHepa no copmyne

Ci = (Sm[(S)RRF), M, (10)

rae S, — nnowaab nuka koHreHepa NXb Ha pekoHCTPYMPOBaHHOW XpoMaTorpamme;
m; — KONW4eCTBO BBEAEHHOIO U30TOMHO-MEYEHOrO CypporaTHoOro cTaHaapTa, Hr;
S; — nnowaae Nuka coOOTBETCTBYIOLLEro KOHreHepa U30TOMHO-MeYeHoro cypporaTtHoro ctaHaapTa MNXB;
(RRF), — oTHOCUTENbHBIN hakTop OTKIUKa ANs nHanesuayarnbsHoro koHreHepa MXB, paccuntaHHbIln no cdop-
myne (9);
M — macca o6pasua, B3ATOro Ans aHanuaa, Kr.
KoadhdpnumeHT un3BneyeHnst KOHKPETHOro KOHreHepa W30TOMHO-MEYEHOro CypporaTtHoro cTaHaapTa
(REC), onpenensetcs no opmyne
(REC),=(S

SUI’)

m, [(SRIMS(RRF)s, (1

rae S,,,— Nnolaab Nuka KOHKPETHOrO KOHreHepa W30TOMHO-MEYEHOro CypporaTHOro cTaHaapTa Ha peko-
HCTPYMPOBaHHON XpoMaTorpamme aHanuaupyemoro o6pasua;
m, — KONWYeCTBO BBEAEHHOIO B aHanM3upyemblii o6pasel, BHYTPEHHero craHaapTa, Hr;
Sgr — nnouwaab NyKa BHyTpeHHero cTaHAapTa Ha PEKOHCTPYMPOBAHHOWM XpOMaTorpamMmMe aHanmManpyemo-
ro obpasua;
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Mg — KOMWUYeCTBO BBEAEHHOTO B aHanMaMpyeMblii o6pasel, M3oTOMHO-MeYeHOro cypporaTHoro craHaap-
Ta, Hr;
(RRF),, — oTHOCUTENbHbIV hakTop OTKMMKA ANs MHAMBUAYaIbHOrO KOHreHepa U30TOMHO-MEUYeHOro cyppo-
raTHOro cTaHaapTa onpeaensieTcs 13 rpagyMpoBOYHOTO pacTeopa no opmMyrne

RRFSI' = (Ssurs)mrs/(srs)msurs’ (12)

rae Sy, — nuowanb nuka WHANBMAYasbHOTO KOHreHepa M30TOMHO-MEYeHOro CypporaTHoOro craHaapTa Ha
PEKOHCTPYUPOBaHHON XpoMaTorpamme rpagyupoBOYHOro pacTeopa;
S, — nnowage nnka BHYTPEHHero cTaHaapTa Ha PeKoOHCTPYMPOBaHHON XpoMaTorpamMmmMe rpagynpoBoy-
HOro pacTeopa;
m,s — MaccoBasi 4015 BHYTPeHHero ctaHjapTa B rpagyvMpoBOYHOM pacTBope, Hr;
Mg, — MaccoBasi 4o U3OTOMHO-MEYEHOro cypporaTHoOro craHjapTa B rpaJyupoBoYHOM pacTBope, Hr.
Onpeaenexve nnolaaen NMKOB NPOBOANAT MO PEKOHCTPYMPOBaHHLIM Macc-xpomaTtorpammam nubo aAna
oaHoro U3 Asyx noxos M1 unu M2, ykasarHelx B Tabnuue 16, nbo Ans AByX MOHOB € ycpeaHeHeM pesyrbTa-
TOB, NGO No cymMMe nnoLuagen COOTBETCTBYIOLLMX NUKOB Ha 06enx Macc-xpoMaTorpammax.
8.7 XapaKTepuUCTUKM NOrpeLUHOCTU U3MepPeHUin

XapaKTepuCcTUKM NOrpeLLHOCT M3MepPeHNiA ANA pasnnuyHbIX KOHLEHTpaLuii koHreHepos MXB npuseaeHsl
B Tabnuue 19.

Tabnwuuya 19

M FpaHmub! MHTEPBANA, B KOTOPOM OtHocutenbHoe cTaHaapTHoe
Ll,manaaoH N3MepPAEMbIX KOHUEHTPaLUU KOHreHepoe NOrpewHoOCTL HaxoauTCA € OTKIIOHEHUE BOCNIPON3BOUMOCTH
MXB, Hr/kr BepoATHOCTbIO P = 0,95 o
OR, A)
c,+%
Ot 5 go 50 Bkntoy. 22 31
Cg. 50 go 500 Bkntoy. 13 26

8.8 OdropmneHune pe3ynbLTaToB U3IMEPEHUNA

MpoTokon UcnbITaHUiA JOMKEH codepXaTb, Kak MUHUMYM, crieayowmne ceeeHus:

- BCo MHcbopMaumio, Heobxoaumyto ans ucuyepneisatowen naeHTudukaumm npobwl;

- MeTol UCMbITaHUSA U onNpeaensaeMblil 3aNeMeHT CO CCINIKOW Ha HacTOALMIA cTaHaapT;

- pe3ynbTaTbl UCMLITAHUIA C YKasaHUeM eauHUL N3MepPeHNi;

- cogepxanne nunugos B obpasue no NOCT 7636;

- paty otbopa npobbl U cnocob oTbopa (ecnu oH N3BecTeH);

- aTy OKOH4YaHUs NPOBEAEHUS UCTIbITaHUS,;

- nHcbopmaLmio O BeINONHEHUM TpeOOBaHMUIA K NOBTOPAEMOCTU pe3ynbTaTos;

- BCe [leTanu NpoBe/1eHUsl UCTILITAaHUS, He OTOBOPEHHbIE B HACTOSALLEM CTaHAapTe UMW He cuuTaloLwmnecst
o6s3aTenbHLIMK, a Talke Bce MHLIMAEHTLI, Habniogaswmeca Npyu NPpoBeAeHUU UCTILITaHWA, KOTOPbIe MOITU Mo-
BMUSATb HA KOHEYHbIA pe3ynbTar.

PesynbtaTbl M3MepeHUsi MaccoBOW KOHLEHTPaLumn UHAMBMAYanbHbIX KOHreHepoB nnaHapHbix MX6 Ci
npeacTasnsioT B hopme:

Ci + Awr/kr, (13)

rae Ci — koHueHTpaums koHreHepa MNXB B npobe, Hr/kr;
A—rpaHuua uHTepBana, B KOTOpoM abcontoTHaA NOrpeLHoOCTb N3SMEPEHUI KOHLUEHTpauun KoHreHepa
MXB, Hr/kr, HAXOANTCS C AOBEPUTENILHON BEPOATHOCTLIO P = 0,95.
XapaKkTepucTuKy NOorpeLHOCTU BLIMUCTIAIOT No hopMmyne

A=0,018Ci, (14)

roe  — rpaHuua MHTepBara, B KOTOPOM OTHOCUTENbHAasA NOrpeLuHOCTL N3MePEHMUI KOHLIeHTpaLumM KoHreHepa
MXB B %, HaxoaUTCA ¢ AOBEpPUTENBHOWN BEpOATHOCTLIO P = 0,95.

JonyckaeTca pesynbTaTbl USMEPEHUIA B AOKYMEHTaX, BblaBaeMblx nabopatopuen, npeactasnsitb B
BUae
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Ci £ A, HI/KT, Npy yernosun, 4To A, < A, (15)

roe A, — 3HayeHve XapakTepUCTUKM MOrPeLUHOCTU PesynbTaToB USMEPeHU, YCTaHOBNEHHOE Npu peanusa-
LMW AaHHON MeToaMKK B naBopaTopun 1 oBecrnedyeHHoe KOHTPOMNeM KauyecTsa pesynbTaTos.
PekomeHayemas popMa NpoTokosa npeacTaBneHa B npunoxeHun I,

8.9 KoHTponb kayecTBa U3MepeHUn

KoHTponb KavyecTBa M3MepeHnin 0b6ecneunBaroT BbIMONIHEHUEM CleAYHOLWNX YCIIOBUI:

- aHanus npo6 npoBoaAaT cepusamu. Kaxaas cepus BknovaeT go 11 nonesbix 06pasLoB, 04AuUH N3 KOTo-
pbIX aHanManpyoT gsaxasl (Ay6nukar), obpaseL, cepTUdnLMpoBaHHOro MaTepuarna ¢ 3agaHHbIM coaepXXaHu-
em MXB 1 npoLedypHbIii xonocTo obpasel;

- OnepaTUBHbIA KOHTPOSb TOYHOCTW U NPaBWUbHOCTU U3MepeHuin obecrneyrBaeTcsl aHanM3oMm U3oTon-
HO-MeYeHbIX CypporaTHbIX CTaHAapTOB — aHanoros onpegensieMblX BELWEeCTB, BBOAUMbIX B Kaxablil obpase,
Ha cTagun NpobonoaroTOBKM.

[onyckaemele KpUTepun KavyecTsa aHanuaa:

- coaepxaHue MHAnBMAyanbHbIX koHreHepoB MXB B npoueaypHOM XonocTom obpasue meHbie 10 Hr;

- onpeaensieMoe cogepxarHue koHreHepoB NXB B cepTUdULMPOBAHHOM MaTepuarne OOMDKHO COOTBeT-
cTBOBaTb cepTudmKaTy aHanmsa ansa 90 % onpeaensiemMbix COeUHEHWI;

- OTKIOHEHWe pesyNbTaToB Npu aHanmse gybnukatos — He bonee + 25 % OT cpegHero 3HayeHus nnoc
BenMYuHa npeaena obHapyxeHus metoda Ana 90 % onpepensiemMblX coeAnHEHWI (OnepaTUBHBIA KOHTPOIb
BOCMPOU3BOANMOCTH);

- 3Ha4YeHns BenuyrHbl n3BneveHns koHreHepos (REC),, paccuutaHHble, Kak ykasaHo B 8.6, HaxoasaTca B
ananazoHe 50 % — 110 %;

- YYBCTBUTENBHOCTL Mpubopa onpeaensioT oAuH pa3 B AeHb (UNK nocne HacTpoiku npubopa) nytem
aHanusa ctaHgapTHoro rpagynposoyHoro pactsopa B1 MNMXB. Mpuemnemblin Kputepuin kKayectsa — COOTHO-
WweHue curHan — wym 6onbLe (10:1) ana MX6 180;

- Xpomarorpaduyeckoe paspelleHne NoATBePXKAalT aHanMaoM rpagyvpoBoYHOro pacTeopa, NpoBoan-
MbIM 10 1 MOCMe aHanusa aHanutTudeckon cepun. Npuemnemoe sHavyeHne — pasgeneHue nukos MNMX6 123 n
MXB6 118 cooTBETCTBYET YCMOBUIO:

2hl(H, + H,)< 0,9, (16)

rae  h— BbIcOTa AOMUHBI MeXaY MUKamu KOHreHepoB;
Hy v Hy — BbICOTbI MUKOB;

- Macc-crnekTpanbHoe paspelleHune, onpeaerneHHoe npu HacTpoike Npubopa, cocTaBnAeT ANst HU3KOro
paspelueHust He Hxe 0,8 a.e.Mm BO Bcem AManasoHe Macc NMPOBOAMMbIX U3MEPEHU;

- NINHEAHOCTb KanMBPOBKN MHCTPYMEHTA ONpeaensioT No aHanuay MNATW rpagynpoBOYHLIX PacTBOPOB
MXB. KpuTepuit kayecTBa — onycTUMoe cTaHAAPTHOE OTKIOHEHWE PacCYUTaHHOrO OTHOCUTENBHOMO chakTo-
pa oTknuka (RRF), AOMKHO 6bITh MeHbLie 20 %;

- cTabunbHOCTb PaboThl MHCTPYMEHTA NOATBEPXKAAeTCS 4O W Nocne aHanusa cepun obpasLoB nyTem
aHanusa rpagyuposo4Horo pacteopa NXB B2. Kputepun kavyectsa — pasnnyuus 3Ha4yeHUin BeNn4nUHbl OTHOCU-
TenbHoro otknuka (RRF),, paccuutaHHble Ao v nocne aHanusa cepun o6pasLoB, He AOMKHbLI NpeBbIaTh
+15 %;

- MPOBEpPKY YNCTOTBI UHCTPYMEHTAa Ha coAepXaHue aHanM3npyemblX KOMNOHEHTOB MPOBOAAT MNOCIE Kax-
Joro aHanusa rpagyMpoBOYHOrO CTaHA4apTHOrO pacTBopa NyTeMm MHXeKuMn aekaHa. [Npuemnemsin Kpute-
pUiA — 3Ha4YeHUe BHOCUMOM oMbk 3a cyeT poHa MHCTPYMEHTa He OOoSkHO npeBsbiwaTtbk 1 % oT cpeaHero
3Ha4yeHus onpeaensieMblX KOHLEeHTpaLnn.

Mpu HeBBINOMHEHWUU MHOHOro U3 NEPEUNCIIEHHBIX YCITOBUIA NMPUHUMAIOTCS MEPhbI MO BhISBEHUIO MPUYUH 1
NnoBTOPSIeTCA aHanna napTumn npob.
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MpunoxeHne A
(cnpaBo4Hoe)

OunoKcUHOBLIN 3KBUBaNeHT TokcU4HocTU (TEQ) KoHreHepoB
nxpa/ae v gpuokcuHnono6Hbix NXB

rOCT P 53184—2008

A.1 [VOKCMHOBbLIN SKBMBANEHT TokcuuHocTU (TEQ) koHreHepor MXAQ/0P n guokcuHononobHbix MXB — 3Hauve-
HVe, BbIpaXXEeHHOE B OTHOCUTESbHbIX BEMUUYMHAX TOKCUYHOCTU, YCTaHOBMNEHHbIX BcemypHoW opraHnsauuen 3apaBooxpaHe-

Hus, NpuBeAeH B Tabnuue A.1.

Ta6nuua A1

KoHreHep

TEQ

KoHreHep

TEQ

On6enzo-n-anokcunbl (MXA0):
2,3,7,8-TX00
1,2,3,7,8-NeX
1,2,3,4,7,8-F'exaq
1,2,3,6,7,8-F'eXaq
1,2,3,7,8,9-F'exaq
1,2,3,4,6,7,8-rmxaa
oxan

[n6ensodypansl (MXOP):
2,3,7,8-TXOd
1,2,3,7,8-MNeXOo
2,3,4,7,8-NMeX®
1,2,3,4,7,8-Tex®
1,2,3,6,7,8-F'exX®
1,2,3,7,8,9-Fex®
2,3,4,6,7,8-F'exo
1,2,3,4,6,7,8-MmxXJo
1,2,3,4,7,8,9-ImxXo
oxae

coooo-~

OCOO0OOOOOOO0O
OO A A Ao

0.

OO
o =
o
=

9]

a3

0001

OuokcmHnoao6bHble MXB:
He-opto MNXB6:

NX6 77

MNX6 81

MNXB6 126

MNXB 169

MoHo-opTo MXB:
MNXB 105
MXb 114
MNX6 118
MNX6 123
MNXB 156
MNXB 157
MNX6 167
MXB6 189

0,0001
0,0001

0.01

0,0001
0,0005
0,0001
0,0001
0,0005
0,0005
0,00001
0,0001
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MpunoxeHne b
(cnpaBoyHoe)

KonoHku gna aHanusa

6.1 KonoHkn anst aHannsa npveegeHb! Ha pucyHkax b.1 — b.4.

| KLI-29
280
230
215
o
N
©
o
n
<
1
- 1
2 =
2
3
3
1— unbtp WoTra; 2 — ¢TOPONNACTOBbIN 1—dunetp LUWoTTa; 2 — dpToponnacTossblit
KpaH; 3 — CTeKAHHbIN HAKOHEYHUK KpaH; 3 — CTEKNAHHbIA HAKOHEYHUK
PucyHok B.1 — Konoxka gnsi PucyHok b.2 — KonoHka Bio-Beads

3KCTpakumm SE-X3
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1—6e3BogHbii  Na,SO4; 2 — akTMBMpPOBaHHbIA
Si0,; 3 — Si0,/H,S0,4; 4 — akTMBMpoBaHHbIA SiOy;
5 — Si0O,/NaOH; 6 — aKkTuempoBaHHbIii SiOz R U
PucyHok 5.3 — KonoHka ansi MynsTUCIONHO- PucyHok b.4 — KonoHka ansi HaBecku
ro copbeHTa AL,O3 maccor 5r
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MpunoxeHne B
(cnpaBoyHoe)

dopMa npepcTaBneHuUs pe3ynbLTaToB aHanu3a Ha cogepxaHue NXQO/NXOd

NPOTOKOJ KOJIMMECTBEHHOIO XUMUYECKOIO AHAJTU3A Ne

3akasuuk

Onucanue npoGbi

Kop, obpasua 3akasz4yuka
Hata nony4eHns npob
[ara aHanuaa npo6

OnpegensieMble KOMMNOHEHTbI: MONUXIIOPUPOBAHHbIE ANGEH30-N-ANOKCUHBI U anbensodypans! (MXOA/MXOD)
MeTtopg ananuaa: TOCT P 53184—2008

Kon npobbl

MaTtpuua

OnpenensiemMbI KOMNOHEHT

LJWOKCMHOBBLIV 3KBUBANEHT,

PesynbTaTthl aHan3os

TEQ
KoHueHTpauus, Hr/kr KoHueHTpauus B TEQ, Hr/kr

2,3,7,8-TXA0 1
1,2,3,7,8-NeXna 1
1,2,3,4,7,8-TeXAa 0,1
1,2,3,6,7,8-TeXAa 0,1
1,2,3,7,8,9-TexXaa 0,1
1,2,3,4,6,7,8-InX0A 0,01
oxaa 0,0001
2,3,7,8-TXA® 0,1
1,2,3,7,8-NeXA® 0,5
2,3,4,7,8-NMNeX® 0,5
1,2,3,4,7,8-TexX® 0,1
1,2,3,6,7,8-TkxX® 0,1
2,3,4,6,7,8-NekXAd 0,1
1,2,3,7,8,9-Tex® 0,1
1,2,3,4,6,7,8-TmX0¢ 0,01
1,2,3,4,7,8,9-NnXAd 0,01
oxXaoe 0,0001

CymmapHasi koHueHTpauus B TEQ, Hr/kr

Lpyrve TXAA

Opyrve TXO®

Lpyrue MeXAL

Opyrve MeXO®

Lpyrvie TkXOA

Opyrve M'kXOod

Apyrve MmXA0

Opyrve MXA®
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OkoHyaHue mabnuupl

roCT P 53184—2008

CypporaTHbin cTaHgapT

Mpeaen obHapyXeHwus1, HI/Kr

MaBnevenune, %

(*Cyp) 2,3,7,8-TXA0

(*Cy) 2,3,7,8-TXOD

("*Cy2) 1,2,3,7,8-NeXafl

(*Cyp) 1,2,3,7,8-NeXOd

(°C12) 1,2,3,6,7,8-Tkx0A

(°C1p) 1,2,3,4,7,8-TkXOD

(°C12) 1,2,3,4,6,7,8-TnX0]

("°C12) 1,2,3,4,6,7,8-TnXOd

("*Cyp) OXAA

CopepxaHvne nunugos B npobe, %

JNnuHas nognncb OTBETCTBEHHOIO NCNONHUTENA
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Mpunoxenne I
(cnpaBoy4HOe)

dopmMa NpencTaBneHUs pe3ynbTaToOB aHanusa Ha cogepXaHue
nAaHapHbIX NOMMXIOPUMPOBaHHbIX 6ucheHUNoB

NPOTOKOJ KOJIMYECTBEHHOINO XUMUYECKOIO AHAJTU3A Ne

3akasuuk

OnucaHue npobbl

Koa o6pasua 3akasumka

[ara nonyuyeHns npob

[arta aHannsa npo6

OnpeaensieMble KOMNOHEHTbI: MONMXNIOPUPOBAHHLIE NiaHapHble BUeHnnbI
MeTtopg ananmaa: FOCT P 53184—2008

Koa npobbi | Matpuua

PesynbTarbl aHan3os
KoHrenep MXb TEQ
KoHueHTpauus, Hr/kr KoHueHTpauusa B TEQ, Hr/kr
MNX6 81 0,0001
Nnx6 77 0,0001
MNX6 123 0,0001
MNx6 118 0,0001
MNx6 114 0,0005
MNX6 105 0,0001
MNX6 126 0,1
MNx6 167 0,00001
MNX6 156 0,0005
MNx6 157 0,0005
MNX6 169 0,01
MNX6 180 —
MNx6 170 —
MNx6 189 0,0001
CyMmapHas koHueHTpaumst TEQ, Hr/kr
CypporarHbliii cTaHaapT Mpeaen oGHapyXeHUs, HI/Kr WaBnedeHue, %

NX6 81 (*C1, 99 %)

NXB 77 (°C1, 99 %)

MXB 123 (*Cy, 99 %)

NX6 118 (°C1, 99 %)

NX6 114 (°C1, 99 %)

MXB 105 (*C1, 99 %)

MXB 126 (°C1, 99 %)

MXB 167 (°C1, 99 %)

MXB 156 (°C1, 99 %)

MXB 157 (°C1, 99 %)

MXBE 169 (°C1, 99 %)

MXB6 180 (°C1, 99 %)

MXB 170 (°C1, 99 %)

MXB6 189 (°C1, 99 %)

CopgepxaHue nunuaos B npobe, %

Nuynas noanncb OTBETCTBEHHOIO NCMONMHUTENA
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