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M E XTI OCVYAAUPCT BETUHHUGB 1 C TAHAOAPT

Mpoaykuus NUIEeBas PacTUTESIbHOIO NPOUCXOXAEHUS

MYNbTUMETOAbI ANA TASOXPOMATOMPA®UYECKOIO
OMPEAEJIEHUA OCTATKOB NECTULMAOB

Yactb 3
NaeHtudukauua n obecnevyeHune npaBUrbHOCTU Pe3ynLTaToB

Foods of plant origin. Multiresidue methods for the gas chromatographic determination of pesticide residues.
Part 3. Determination and confirmatory tests

Dara BBeaeHusa — 2016—01—01

1 O6nactb npumeHeHus

HacTosiumit cTaHAapT pacnpoCTPaHAETC Ha MULLEBYIO NMPOAYKLMIO PACTUTENLHOTO NMPOMCXOXAEHUA U
ycraHasnusaet TpeGoBaHus K naeHTudukaumum n oGecneyeHmnio nNpasmubHOCT PesynLTaToB MeToAoB ANS
razoxpomartorpacdMyeckoro onpeaernieHnst OCTaTKkoB OPraHOranoreHHbIX, OPraHoGoCOPHBLIX U (MnK) OpraHo-
a30THbIX NECTULUAOB.

MpumMeyaHue — HacToAWMIA cTaHapT PEKOMEHAYETCA NPUMEHSATb B Liensx anpobauumn u HakonneHus 4onon-
HUTENBLHOW MHOPMALMKN B YaCTU €ro NPUMEHEHUs.

2 HopmaTtuBHbIE CCbISIKM

B HacToAem cTaHgapTe UCNOMNb30BaHbI HOPMATUBHLIE CCbINKU Ha CneayloLme MeXrocyaapCTBEHHbIe
CTaHZapThbl:

FOCT 32689.1 MNMpoaykuma nuLiesas pacTUTENbLHOrO NPOUCXoXxaeHusa. MynsTuMEToabl Ans ra3oxpoMa-
Torpadyuyeckoro onpeaeneHus ocTaTkoB necTuuuaos. Yactb 1. Obwme nonoxeHust

FOCT 32689.2 MNMpoayKuusa nuLiesas pacTUTENbHOro npoucxoxaeHusa. MynsTuMeToabl Ansi ra3aoxpoMa-
Torpaduyeckoro onpeaeneHus ocTaTtkos nectuunaos HYacte 2. MeToabl SKCTPAKLMK U OUUCTKU

MpuMedaHue — Mpn NONB3OBAHUM HACTOALYUM CTAHAAPTOM LenecoobpasHo NPoBEepUTL AEWCTBUE CCbINOY-
HbIX CTaHAapPTOB W KnaccuduKkaTopoB Ha ouLanibHOM MHTepHET-caliTe MeXrocyAapcTBEHHOMO COBETA MO CTaHAApPTU-
3aluu, MeTponorun U ceptTudmkaLu (www.easc.by) unm no ykasartensam HauMOHaNbHbIX CTaHAapToB, W3faBaeMbiM B
rocyaapcrsax, ykasaHHbIX B MpefuCcrioBUM, UAKM Ha opULManbHBIX caifTax CoOTBETCTBYIOLUX HAaLMOHASbHLIX OPraHoB Mo
CTaHgapTusauuu. Ecnivm Ha AOKYMEHT faHa HeAiaTupoBaHHas Cebinka, TO CneayeT UCMoNb3oBaTh 0KYMEHT, AeACTBYOWUA
Ha TeKyLyMA MOMEHT, C YYETOM BCEX BHECEHHBIX B HEMO U3MEHEHUW. ECNN 3aMeHEH CChINTOYHBINA AOKYMEHT, Ha KOTOPbIi
AaHa AaTupoBaHHas cchlfika, TO CMEAYeT UCMONb3oBaTh YKasaHHYI0 BEPCUIO 3TOro JoKyMeHTa. Ecnu nocne npuHATUS
HacToSLLero cTaHaapTa B CCbINIOYHbINA JOKYMEHT, Ha KOTOpLI AaHa AaTUPOBaHHAaA cchifika, BHECEHO U3MEHEHWe, 3aTpa-
rusaioLLee NomnoxeHue, Ha KOTOpoe flaHa CChirka, TO 3TO NONoXeHNe NpuMeHseTcs 6es yueTa fJaHHOro uamMeHeHus. Ecnu
CCLINOYHLIN JOKYMEHT OTMeHeH Be3 3amMeHbl, TO MOMOXKeHWe, B KOTOPOM AaHa CChifika Ha Hero, NPUMEHSIETCS B YacTu, He
3aTparusaioLei 3Ty CChISKy.

3 O6wume nonoxeHus

YCTaHOBMNEHHbIE B HACTOSALLIEM CTaHAApTe METOAbl NO3BONAIOT NPOBOAUTL MAEHTUMMKALMIO U KONU4e-
CTBEHHOE OnpeaernieHne CoepXKaHusi OCTaTKOB NECTULMAOB METOAAMM Fra30BOM Xpomarorpadum ¢ MCNonb30-

WU3panue ocpuumnanbHoe
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BaHWEM CENEeKTUBHBIX JETEKTOPOB. Bce BaXKHble PesynbTaThl 4OMKHbI ObiTb MOATBEPXKAEHbLI C TOYKU 3PEHUS
MAEHTUUKALMM U KOMMYECTBEHHOTO COAepXaHuA BeLlecTs. MNepeuncrnerHble B HacTosLLEM CTaHaapTe me-
TOAbI, TAKue, KakK ra3osas xpomaTorpaq)uq C ucnonb3oBaHnem anbreépHaTUBHbLIX pa3aenuTernbHbIX KONMOHOK
M ankTepHaTUBHbLIX AETEKTOPOB, BbICOKO3((EKTUBHAA XMNAKOCTHAs XpomaTtorpadpus (BOXKX), dpakuuoHu-
poBaHME Ha KOMOHKE, AepuBaTU3aLusl, a TaKkKe CNeKTpanbHble U3MepeHus NOAXOAAT ANA NOATBEPXAEHUSA
pe3ynbratoB. Pe3ynbrartbl, NOMy4YeHHblE ¢ UCMOMIb30BAHMEM MACC-CNEKTPOMETPUM, UMEIOT MaKCUManbHoe
3HaueHue AN NOATBEPXAEHUs pe3ynkLTaTos naeHTudukaLmm.

4 OnpepeneHune OCTaTKOB NeCTULMAOB

4.1 Nasoaa xpomarorpadusa (I'X)

4.1.1 O6wme NONOXeHus

Mpu onpeaeneHun OCTaTKOB NECTULMAOB METOAOM rasoBow xpoMartorpadmm nNpUMEHsIOT razoxpoma-
TOorpachMyeckylo CUCTEMY, UHXKEKTOP, AETEKTOP M TEPMOCTAT KONOHOK, KOTOPOW HarpesaloT otaernsHo. MNpe-
MMYLLIECTBOM METOAA AABNAETCA nojaya aHanu3Mpyemoro pacrBopa HenocpeaCTBEHHO B KOMNOHKY. Bbibop u
cocTtaB xpoMarorpaduyeckon CUCTEMbI OCYLLECTBIAET aHANUTUK HA OCHOBAHWKU CBOETO OMbITA, OAHAKO He-
06XOAVIMO BbIMONMHATbL YCIOBUA, NPUBEAEHHDbIE HNXKE.

JeTekTopbl HACTpaneBaioT B TOMHOM COOTBETCTBMM C yKA3aHMSAMU NpousBoauTens. IameHeHue 4yBCTBU-
TENbHOCTU AETEKTOPA PErynspPHO KOHTPOMNMPYIOT MO NIMHEMHOCTU rpagyMpOBOYHON 3aBMCUMOCTM CTaHAapT-
HOro pacTeopa nectuumaos. bnok 06paboTku AaHHbIX rasoxpoMarTorpaduyeckoin pasaenuTenbHOW CUCTEMBI
JomkeH ObITb 060pyA0BaH NPOrpaMMHO-annapaTHbIM KOMNNEKCOM, KOTOPbI NO3BOSSAET NPOBOAUTL OLIEHKY
HE TONbKO MO BbLICOTE NMUKA, HO M MO €ro NNowaan.

OO6bI4HbIE YCIOBUSA ra3oBoi XpoMarorpadum npUBeAeHbl B MPUNOXKEHUN A.

4.1.2 KonoHku ana ra3oBou xpomarorpagpum

KomnoHku ansa ra3oBoi xpomarorpadun BbiAEPXKUBAIOT B TeMeHUe 24 4 npu Temneparype, 6nuskon Kk
MaKkcumanbHO peKOMEeHA0BaHHON paboyen TemnepaType COOTBETCTBYIOLLIEN CTaLMOHapHON (hasbl; pasaens-
IOLLYI0 CMOCOBHOCTL U U3BMpaTenbLHOCTL KOHTPONUPYIOT NPY COOTBETCTBYIOLLEH paboyeli TeMneparype C fno-
MOLLbI0 CTaHAAPTHLIX PaCTBOPOB NECTULIMAOB. Bo Bpemsi KOHAULUMOHUPOBAHUS KOHEL] KONIOHKU OTCOEAUHSIIOT
OT AgeTekTopa.

B kavecTBe rasa-HoCUTENs NPUMEHSIOT YUCTLINA CyXOii a3oT (be3 npumeceii KUCnNopoaa u Boabl), BOAO-
poa unu renui. CKOPOCTb NOTOKA 3aBUCUT OT BEMMYMHBLI 1 TUNA KOMOHKKU. B 06Lem crniyyae ckopocTb NOToKa
rasa HacTpauBaloT kak MOXHO TouHee. Bce nogBogbl rasa AOoMmkHbI GbiTh 060PYAOBaHLI (MMNETPAMM, HAMOM-
HEHHbIMW «MONEKYNSAPHLIM CUTOM», KOTOPbIE PErynspHO pereHepupytot. B o6uiem cnyyae g0mkHO ObIThb ra-
paHTUPOBAHO, YTO BCE YCMOBUA ra3oBoi XpomaTorpacun (4nMHa KONOHOK, TUM CTaLMOHAPHOI a3kl Temne-
paTypbl MHXKXEKTOPA, AETEKTOPA 1 KOJIOHKM, CKOPOCTb NOTOKA rasa u T. 4.) 6yayT BelibpaHsbl U HACTPOEHBI TakUM
06pasoMm, YTO BO3MOXHO UMEIOLLIMECS OCTATKW NECTULMA0B ByayT OTAENEHbl MaKCUMArbHO MOJTHO.

Brarogaps ceoeii pasaensaoLLein CnocoGHOCTM, CPOKY CHYXKObI U MEXAHUYECKUM XapaKTEPUCTUKAM Myy-
LU€e MCMOnb30BaTh KOSTOHKU U3 kBapLa (fused silica), KOTOpbIe UMEIOT BHYTPEHHUI AnameTp ot 0,20 4o 0,35 MM

u AnuHy ot 10 4o 60 M. B HEKOTOPBIX CAYYasX NPUMEHSAIOT TaK HA3bIBAEMbIE LLIMPOKNE KOMOHKN C BHYTPEHHUM
aunametrpom ot 0,5 oo 0,8 mm.

B kauecTBe cTaumoHapHoi haskl Yalle BCero MCnomb3ayHoT

- SE-30 (cootBerctyer OV-1, DB-1, CP Sii 5, BP-1, SPB-1u T. a.);

- SE-54 (cootsetcTByeT DB-5, CP Sil 8, BP-5, SPB-5 u 1.4.);

- OV-17 (cooteetctByer OV-11, OV-22, SP-2250, DC-710, DB-608 1 T. A.);

- DB-1301 (cooTBetcTBYyeT DB-624);

- DB-1701 (cootserctByer OV-1701, CP-Si/ 19-CB, BP-10, SPB-7 U T. 4.);

- OV-225 (cooTsetcTByer DB-225, SIL-43-CB, SPB-2330 u T. 4.);

- WAX (cootsetcteyet DB-WAX, CP-WAX-52-CB, Carbowax 20 M u T. 4.).

* [aHHas WH(opMauma ABrseTcs pekomeHayemolt W npueefeHa Ans ygobcTsa nonb3oBaTeneil HacTosLero
CTaHhapTa.
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4.1.3 CnocoObl MHXEeKLUN

MpurogHbl pasnuuHbie cnocobbl MHXEKUUKU, Hanpumep, BBoA Npobbl 6e3 aeneHus NoToka Unm ¢ UCNofb-
30BaHMEM UcCMapuTensa ¢ nporpaMmmupyemon Temneparypon ansi BBoga npob Gonbuoro o6vema (PTV). Ux
NpUMEHEHUEe 3aBUCUT OT YCNOBMI paboTbl npubopa u cneumarnbHbIX TpeboBaHuil.

4.1.4 fletexTopbl

Wcnone3aytotr aetekTopbl B cootTBeTcTBUM ¢ TOCT 32689.1.

4.2 MNpepBapurenbHoOe onpeaeneHne

JInHeHbIN AnanasoH namepeHun AeTekTopa npu BoIGpaHHLIX YCNOBUAX ANS rasoBoyi xpomarorpadum
onpeaensioT NyTemM MHXEKLMKU pa3GaBneHHbIX FrPaayupPOBOYHbIX PACTBOPOB.

Heobxoaumbiii 06bem pacTeopa akcTpakta (ot 1,0 40 10,0 MM B 3aBUCMMOCTH OT CUCTEMBI), CUULLIEH-
HOr0 B COOTBETCTBUM C METOAOM, U3noxeHHbiM B MTOCT 32689.2, UHXEKTUPYIOT B rasoBbiil xpomarorpad.
MonyyeHHasa Takum 06pa3om xpomarorpamma no3BOMAET Kak uaeHTMUUMPOBaTL, Tak U ONpeaensTb Npu-
MEPHYIO KOHLIEHTPaLMIO OCTAaTKOB NECTULMAOB B pacTBOpe 9KCTpaKTa.

4.3 KonuyecTtBeHHOE onpeaerneHne oCTaToOMHbIX KONMMYeCcTB nectuumaos

Bce namepeHust ocyLLECTBNAIOT B NMMHEWHOM AnanasoHe aAeTtekTtopa. [lna onpeaeneHusi 0CTaTkoB NECTU-
L10B rOTOBAT HE MEHee ABYX rpaAynMpOBOYHbLIX PAaCTBOPOB C Pa3NUYHOM KOHLEHTpaLuel B O4HOM U TOM e
pacTsopuTene, B KOTOPOM HaxXOAMTCA OYMLLEHHbIN pacTBOP 9KCTpakTa. MX KOHLEHTpaLUusi AOMKHA NPUMEPHO
COOTBETCTBOBATb OXMAAEMON KOHLIEHTPaLMK OCTaTKOB NeCTUUMAOB B OYMLLEHHOM pacTBope aKCTpakTa. UH-
JKEKTUPYIOT OAUHAKOBbIE 0ObEMbI OUMLLIEHHOTO PAacTBOPA 9KCTpaKTa U ABYX Unu Gonee CTraHAapTHbIX pacTBo-
poB. Ocoboe BHMMaHMe 0BpaLlaloT Ha To, UTOOLI Nepea KaXKablM aHanM3MpyeMbiM pacTBOPOM U NOCKE HEro
MHXXEKTMPOBArCA CTaHAAPTHLIA PacTBOP, YTOObI MOXHO ObiN0 0GHAPYXUTb BO3MOXHbIE M3MEHEHUS nNapamMe-
TPOB rasoxpomarorpaouyeckon CUCTEMbI.

Mamepsior nubo nnowaas, nubo BbICOTY NuKa. Pe3ynbratbl ABYX MHXKEKLMIA OAHOTO M TOTO XXe CTaHAapT-
HOro pacTeopa A0SKHbI OTAMYATLCA APYr OT Apyra Makcumym Ha 10 %. Heobxoaumo ucnonb3oBaTtb obpasey,
CpaBHEHUWA B Ka4eCcTBe BHYTPEHHEro ctaHaapra.

O6pasLpl CPaBHEHUSI M OUYULLEHHBIE IKCTPaKThl 0653aTeNbHO PACTBOPSIIOT B O4MHAKOBOM pacTBoOpuTe-
ne, TaK Kak B NPOTUBHOM Criy4ae nony4atoT APYroi Nnpodunb UCNapeHus, KOTOPbI MOXET NPUBECTU K U3Me-
HEHUIO 3HAa4YEeHWA BPEMEHU YAEPXKUBAHUA U NANOLAAN UMKN BLICOTHI NKKA.

OnpeaeneHne BO3MOXHO TOMbKO TOrAa, Koraa creneHb 0OHapy>KeHWA BELLIeCTBa M3 YMCNa MHOToKpar-
HbIX onpeaeneHun nexut B guanasoHe ot 70 % a0 110 % C OTHOCUTENbHbLIM CTAaHAAPTHbLIM OTKIIOHEHU-
eMm <20 %. CobnogeHue 3TOr0 yCroBua NPOBEPAIOT NYTEM PErynspHOro KOHTPONs 3Ha4Y€HUsi NOBTOPHOIO
onpeaeneHusi y npo6 ¢ nsBecTHoiMu gob6aBkamu.

5 Metoabl noaTBePXKAEHUA pe3yrbLTaTtoB

5.1 ObwWwKe NonoxeHusa

MoaTBEpXAEHWE Pe3ynETaToOB UCMbITAHWI 0COBEHHO BaXkHO NpU OnpeeneHun OCTaTKOB NeCTULIMAOB,
KOTOPble 0ObLIYHO HE BCTPEYAIOTCA B AAHHOW MaTpuLe, U Koraa npeanonaraeTcs NPeBbILLEHUE WX MAaKCUMarnb-
HOro komnmudectea [1]. NHorga BCTpeyaeTca 3arpsAsHEHWe BELLECTBaMM, KOTOPblE HE SABNAKOTCA nectuuuaa-
MU, HO NPU HEKOTOPLIX XpoMaTorpadmyecknx metogax seayt cebst aHanornyHbIM 06pasom 1 NO3TOMy MOryT
NpuUBECTU K OLUMOOYHOMY TONKOBAHUIO Pe3yneraTtoB. Hanpumep, curHansl 3pupoB conen pTanesow KUCIOThI
(cbranaTtoB) Npu MCNOMbL30BAHUM AETEKTOPOB 3MEKTPOHHOrO 3axBarTa U CepoCOoAepKaLlux BEeLLEeCTB Npu npu-
MEHEHMUMN a30THO-POCEOPHLIX AETEKTOPOB.

Pasnuuaior gBa MeToaa NOATBEPKAEHUA Pe3ynbTaToBs:

- KONMUYeCTBEHHbIN — KOrga cogepXxaHue NecTuuuaoB NpeanonoxuTenbHo NpesbIaeT ux MakcumMarnb-
HO AOMYCTUMbIE KONMMYECTBa;

- KayeCTBEHHbI — eCfu OCTaTKN 0KasblBAOTCA HETUMUYHBIMU.

MpuMeyaHune — K ka4yeCTBEHHbIM METOAa@M OTHOCAT XUMUYECKNe peakLun Unu pasgeneHus, Npu KoTopbIX He-
KOTOpaA fona oCcTaTka TepAeTCA. Ocobble I'IpOSJ'IeMbI npun NOATBEPXAEHUN NOABNAKTCA B ClyYasX, Korga MakcumMmarbHble
Kornu4ecTBa Haxof4sTCs B o6GnacTu rpaHuy onpegeneHus.
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HeobxoauMocCTb NOATBEPXAEHNA MOXET 3aBUCETL OT TUNa Npobbl nu ee npeaBapuTensHo 06paboT-
ku. Bo MHOrmx cyberparax noytu Bceraa 0OHapyXmBaloTCs OnpeaeneHHble ocTaTku nectuuuaos. B cepun
nNpo6 aHanoOrM4YHOro NPOUCXOXAEHUA B HEKOTOPbLIX Cry4asiX 4OCTAaTO4MHO NOATBEPAUTL MAEHTUYHOCTb TOMbKO
B nepBou npobe. Takke HET HEOBX0AUMOCTU B NOATBEPKAEHUU PE3YyNLTATOB UCTILITAHUS, €CNU U3BECTHO, YTO
mMarepuan npoO6bl Obin 06paboTaH AaHHLIM NECTULUAOM; OIHAKO MOATBEMKAEHUE HEOOXOAUMO ANA OTAENb-
HbIX CNy4aHO BbIGpaHHLIX NPOG6. Mpu HANUUKUKM KOHTPOIMBLHLIX NPOD UX CrneayeT UCNOoNb30BaTh ANsi KOHTPONS
BO3MOXHOTO NPUCYTCTBUS BELLECTB, MELLIAIOLLIMX MPOBEAEHUIO UCTILITAHUS.

Ana KonNnM4ecTBEHHOro NOATBEPXAEHUS cneayeT NPUMEHSITb Kak MUHUMYM OAIMH METOA APYroro Tuna u
YKa3biBaTb MEHbLUYIO U3MEPEHHYIO BENUUMHY. [INa Ka4eCTBEHHOTO NOATBEPXKAEHUSI PEKOMEHAYETCH UCNOoNb-
30BaHUE APYroro MeToaa, KOTOpblii OCHOBLIBAETCS HA APYrMXx (OU3UKO-XMMUYECKMX CBoMCTBax. Heobxoaumbie
ANA NONOXMTENLHOW MAEHTUIMKALMM AENCTBUA NPOBOAAT MO YCMOTPEHUI0 aHanutuka. Ocoboe 3HayeHue
npuaaioT TakuM METoAaM, KOTOPble MCKIIOYAlOT BMMSIHME BELLECTB, MELLAIoLUX MPOBEAEHUI0 UCTLITAHUS.
Kpome TOro, BbiGOp MeTOA4Aa 3aBMCUT OT OCHALLEHHOCTH naboparopumu npubopamu u OT NPOBOAUMbIX B HEW
ONbITOB.

B kayecTse nomoLwum Ana aHanuTUKa B 5.2—5.8 U3noxxeH psaj anstepHaTUBHLIX BAPMAHTOB MOATBEPXK-
AeHUsn pesyneTaTos.

6.2 Macc-cnekTpomMeTpus

Pesyneratbl, nony4yeHHble Macc-cnekrpomerpuenn (MC), umelor MakcuManbHOE 3HayeHue AnA noa-
TBEPXAEHUA pe3ynbTatos uaeHTudukaumum (cMm. npunoxexue b).

YT0Obl NOBLICUTE TOYHOCTL KBAAPYMOMbHbLIX NPUOOPOB C BLICOKOW CKOPOCTbIO CKAHMPOBAaHUA, UCNOMb-
3YI0T OAHOKPATHYIO U MHOTOKPATHYIO perucTpaumio MOHOB. BeiBUpaioT 4OCTaro4yHoe KOnm4ecTBo MOHOB-hpar-
MEHTOB Ans obecneyeHnss OHO3HAYHON uaeHTuUkauuu. MNMoBbILLIEHHAsA TOYHOCTL NPU PErucTpaummn Monexy-
NAPHOro NOHA MOXXET A0CTUraTbCA 3a CHET XUMUYECKON WOHU3aL MM BMECTO MOHU3ALIUN INEKTPOHHLIM yaAapoMm.
Tak KaKk Macc-CnekTpoOMETPbl PaboTaloT B HAHOrPAMMOBOM AMAana3oHe, MOXET BO3HUKHYTb HEOBXOAUMOCTb
nocrne ra3oBoW xpomaTorpauu CKOHLIEHTPUPOBATb SKCTPAKTbl ANS MACC-CMEKTPOMETPUYECKOro aHanusa,
0COOEHHO eCcnu AN KONMMYECTBEHHOrO OMpPeAeneHnst UCMosib30BaHbl AETEKTOPbI ANEKTPOHHOrO 3axearta. B
HEKOTOPbIX crnyyasax TpebyeTca AONONHUTENLHAA OMUCTKA, 0COBEHHO eCnu AOIMKHbI ObITb CHATLI 00LMeE Chnek-
Tpbl.

Pa3nunyHble BO3MOXHOCTM MOHM3ALUN (MOHM3ALMM SNEKTPOHHBIM YAAPOM UNKU XUMUYECKasi MOHU3ALIMS)
n TaHaeMHasa macc-cnektpometpua (MC/MC) MOXET ynyyLlnUTb HaAEXHOCTb NOATBEPXKAEHUS PE3ynbTaToB.

5.3 icnonb3oBaHue pasHbIX XpoMaTtorpadnyecKux KOsioHOK

Pesynkrarbl NepBbIX UCNbITAHWI NOATBEPXKAAIOT KAYECTBEHHO U KONMMYECTBEHHO MO KpaiiHel mepe elle
Ha OJHOMN KONOHKE C HENOABWXHOW (has3oi ¢ OTNMYaOLLEHca NonapHOCTLI0. KonnyecrBeHHble pe3ynbTaThl He
JOIMKHBI OTNUYATLCS OT Pe3ynsTaToB NepBoro aHanusa 6onee yem Ha 20 %. Yka3biBalOT MEHbLLEE 3HAYEHUE,
Tak kak 6onee BbICOKOE 3HA4YEHUE MOXKET MOSBAATLCS 3a CYET MELLAIOLWero BIMAHNUSA COBMECTHO 3KCTparmpy-
€MbIX NOBOYHBLIX NPUMECEN.

Mpu BbIGOPE APYrON KONOHKK CrieayeT 06paTuTh BHUMaHME Ha TO, YTOObLI OCTaToK OTAENSANCA OT OCTar-
KOB BCEX APYrMX NECTULMAOB UINKU NOOOYHLIX NMPUMECEN, MELLIAIOMUX NPOBEAEHUIO UCMLITAHUS, KOTOPbIE Ha
NepBOI KOTNIOHKE MMEIOT TE XK€ CaMble 3HAYEHUSI BPEMEHU yAEePXUBAHUA, KAK U NOATBEPXKAAEMbI OCTaToK.
Jaxe ecnu BTOpas razoxpomarorpaduyeckas KOnoHka He Bcera no3ponseT 400UTLCst NONOXMTENbHOTO NoA-
TBEPXAEHUS, O4EeHb YACTO OHA NO3BOMISIET ONPOBEPrHYThL NOXKHOMONOXMTENbHLIN pe3ynbrar. B kaxaom cny-
yae HeoOXxoAMMO AanbHeWLlee NoATBEPXKAEHNE ANA naeHTUduKaLmum ocTatka.

5.4 cnonb3oBaHue pa3Hbix XpoMaTorpauyeckux OeTeKTopoB

Ecnu necruuuabl MMEIOT HECKONBbKO XMMUYECKUX 9MEMEHTOB B MOMEKYNe, TO NPUMEHSIOT AETEKTOPbI,
Haubonee 4yBCTBUTENbHbLIE K 3TUM 3neMeHTam. Tak nnameHHO-(HOTOMETPUYECKUE AETEKTOPLI (ANA Cepsl,
docdopa n 0noBa), LLENOYHbIE MITAMEHHO-UOHU3ALMOHHBIE AeTeKTOPbI (ANna hTopa u azora) Unu KynoHome-
Tpu4eckne AeTeKTopbl (ANs a3ota, Cepbl M ranoreHoB) MOFYT AaTb AOMOMHUTENbLHYIO LIEHHYIO MHGOPMaLUIO
06 ocraTtkax. Onpeaensiemoe nnaMeHHO-pOTOMETPUYECKUM JETEKTOPOM OTHOLLEHUE Cepbl K hocdopy MOXET
AaTb NONE3HyI0 MHPOPMaLMIO B Criydae ucnbitaHus poccpoTnonaros.
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5.5 BbicokoahhekTMBHaAsA XuaKOCTHas xpomarorpadus (BIXKX)

BbICOKOShDEKTUBHYIO XMAKOCTHYIO XpoMartorpaduio UCMONb3YT AN NOATBEMKAEHUA AAHHbLIX ra3o-
Xpomatorpacdmyeckoro aHanusa unm Apyrux MeTof 0B, U B HEKOTOPbIX Cy4asx OHa MOXET 0Ka3aTbCA Npeano-
YTUTENbHLIM METOAOM KONUYECTBEHHOM OLeHKN. OBbIYHO 34eCk cnonb3yotcs MC-Y® unu donyopecLeHTHble
AeTekTopsbl. [epuBatusaums 40 U NOCME KOMOHKM W/UNW pasnuyHble AETEeKTOPbl AAOT HOBblE BO3MOXHOCTU
ANSA aHanuTUKOB, 0COBEHHO KOrAa TEPMOYYBCTBUTESNIbHOCTb UM HU3KAA NETYYECTb aHaNU3UpyeMoro BeLwe-
CTBa 3aTPYAHAET UCMbITAHUE METOAOM ra3oBOi Xpomarorpacuu.

5.6 dpaKLUMOHUPOBAHUE HA KOFIOHKEe

MocnenoBaTenbHOCTh SMIOUPOBAHNS U3 XPOMATOrPadiMHECKON KOFIOHKM BO BPEMSI OUMCTKM 9KCTpakTa
npo6bl CnocoGCTBYET NOATBEPNAEHMIO MAEHTNDUKALMK BELECTBA.

5.7 lepuBaTtusaumna

5.7.1 XumMunyeckue peakumm

YacTo Mcnonb3yoT XMMUYECKUe peakuum B MuKkpomacLutabe, B pesynsrare 00pa3sylotcs npoayKTbl pas-
NOXeHWs, NPUCOeAUHEHUA UMK KOHAEHCALMMW, KOTOPbIE 3aTeM CHOBA UCTLITLIBAIOT Xpomarorpaduiyeckum me-
TOAOM. OTU NPOAYKTbI UMEIOT APYrMe 3HaYEHUS BPEMEHU YAEMKUBAHMSA UMK AAIOT ApYrMe NOoKa3aHuAa AeTek-
TOPOB, YEM UCXOAHbIE necTuumAabl. MapannensHO € npeagnonaraembiM OCTaTkOM necruuyuaa obpabartbiBator
obpasel cpaBHEHUA necTuumuaa, Tak, Ytobbl 006a pesynsrata MOXHO ObINlo CpaBHUTL OAHOBPEeMEHHO. Kpome
TOrO, UCMbITLIBAIOT IKCTPAKT Npobbl ¢ fOOaBKOW NecTuUMaa, YToObl rApaHTUPOBATb, YTO peakUus npoTekaer
TaKkkKe U B NPUCYTCTBUM SKCTPArMpoBaHHbIX NOOOYHBbIX Npumecei. O630p XMMUYECKUX PeaKLMiA, KOTOpbIE Npu-
MEHSIOT ANA NOATBEPXAESHUS, NpuBeaeH B [2] u [3]. XuMnueckue peakumum MMeroT NPenmMyLLecTBO B TOM, YTO
OHM MOTYT OCYLLECTBRATLCA OLICTPO U NErKO, HO B HEKOTOPBIX CyYasX Ans HUX CreAyeT UCNonb30BaTb U/Mnu
O4ULLATL CreLnanbHbie peareHThl.

5.7.2 Pusnveckune peakummn

LlenecooBpasHbiM SBRSAETCA UCNOSb30BaHWe HOTOXMMUYECKOTO NMPEBPALLEHUsI OCTAaTKOB NECTULMAOB
[10 OAHOTO UINK HECKOMNBKMX NPOAYKTOB peakuuu ¢ o6pa3uoM CpaBHEHUS U3BECTHOrO cocrasa. PacTBop akc-
TpakTa npobbl ¢ 406ABNEHHLIM B HETO CTaHAAPTHLIM PACTBOPOM BCerga obpabatbiBalor 0auHaKoBO. Pe3ynb-
TaTbl ANA Npob, KoTopble coaepaT bonblLue OAHOro ocTarka necTuuuaa, UHOrAa TPYAHO UHTEPNPETMPOBATD.
B Takux crnyvasix oTaenbHble OCTaTKM NECTULIMAOB Nepes peakuuein MOXHO pasgenuTb G MOMOLLBIO BbICOKO-
3P PEKTUBHOM XKXMAKOCTHOW XpomaTorpadun unu opakLiMOHMPOBAHUEM HA KOSMOHKE.

5.7.3 Apyrue metoabl

MHorvne nectuumabl pasnaraloTca unu npeodpasoBbIBAIOTCA (pepMEeHTaMu C NPOTEKAHMEM cneundu-
YECKUX MPOLECCOB OKUCIEHUS, TMAPONN3a UMu Ae3ankunuposanusd. MNpoaykTel peakuunii obnaaaiot ApyruMu
xpomatorpachmyeckumm CBOMCTBAMMU MO CPABHEHUIO C UCXOAHbLIMU NECTULMAAMU U MOTYT UCNONbL30BaTLCA
ANA NOATBEPXKAEHUS, ECMU OHWM CPABHUBAKOTCA C NPOAYKTaMK peakuuii obpasya cpaBHeHMs necruumaa.

5.8 CnekTpanbHble U3MepeHusa

Ona aHanusa octatkoB nectuunaoB Metogamu MK-, PamaH-cnekTpocKonum 1 CrekTpoCcKonun ssaepHoro
MarHMTHOrO PE30HAaHCa UCMONb3YIOT AYENKM MHOFOKPATHOTO OTPaXKeHUsi, MUKPOSYENKU, MUKPO3OHAbI, nasep-
Hoe usny4eHue, AMP ¢ npeobpasoBaHmem Pypbe 1 T.4. OHKM YNy4LLAKOT KAYECTBO CMEKTPOB U MOBLILLIAIOT TOY-
HOCTb. Takue METOAbl MOXHO UCMONb30BAaTL ANA UAEHTUDUKALMKU COEAUHEHUI NOCNE XPOMaTOrpadn4yecKoro
BblAEMeHUs B Ka4eCTBE NOCMNEeKONOHOYHOr0 METOAA NOATBEPXAEHUS.
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MpunoxeHue A
(cnpaBouHoe)

OGblYHbIe YCIIOBUS NPOBeAeHUs razoxpomartorpaduyeckoro onpegeneHua

A.1 XnopopraHuueckue necruumabl

A.1.1 YcnoBus Ne 1
KoroHka:

TeMnepaTypa KOMOoHKM:
[OeTekTop:

WHxeKTop:
MporpamMma uHxekTopa:

CkopocTb notoka cbpoca:

A.1.2 YcnoBust Ne 2
KonoHka:

TemnepaTypa KONOHKW:

[HetekTop:
UHxeKkTOop:
Mporpamma nHxeKTopa:

CkopocTb noToka cbpoca:

KanunnsapHasi KoroHKa Fused-Silica® DB-5" anvHoit 30 M, BHYTPEeHHUM AnameTpom 0,25 MM,
TOMLWMHOW cnos HenoaBuxHON dasbl 0,25 MKM.

nporpamma — 2 MUH M3oTepMmudeckn npu Temneparype 110 °C co ckopocTbio 6 °C/MUH OT
110 °C fo 245 °C, 2 MUH nsotepmuyecku npu 245 °C.

LLeTeKTOp 3reKTPOHHOro 3axeaTta, TemnepaTypa 350 °C.

nporpaMmmupyeMblii HxekTop (PTV).

MuHyc 0,15 MUH OTKpPBLITO JerneHne NoToKa,

MmuHyc 0,10 muH Temnepatypa 40 °C;

0,20 MWH 3aKpbITO AeneHne NoToKa;

0,25 MuH Temnepatypa 250 °C;

2,00 MUH OTKPEITO AefNeHne NoToKa,

4,00 muH Temnepartypa 40 °C.

50 cM3/MuH.

KanunnsapHas KonoHkKa Fused-Silica® DB-1701" gnuHoii 30 m, BHYTpPeHHUI anameTtp 0,53 mm,
TONLWMHOW crnos HenoaBwxHOMU dpasbl 1,00 MKM.

nporpamma — 1 MUH usotepmmuyecku npu 80 °C, co ckopocTbto 30 °C/MuH o1 80 °C po 150 °C
1 5 °C/muH ot 150 °C o 280 °C.

[ eTeKTop 3INEeKTPOHHOro 3axBarta, Temnepatypa 280 °C.

nporpammupyemelii uHxextop (PTV).

MuHyc 0,15 MuH Temnepartypa 40 °C,

MuHyc 0,10 MUH OTKPBITO AeneHune MnoToKa;

0,20 MUH 3aKpbLITO AeneHne NoToKa,

0,25 muH Temnepatypa 250 °C;

2,00 MUH OTKpPBLITO AeneHne NoToKa;

4,00 MuH TeMnepatypa 40 °C.

50 cM3/MuK.

A.2 OpraHodocopHbie U OpraHoasoTHble NecTUUnAbI

A.2.1 YcnoBusa Ne 1
KonoHka:

TeMmnepaTypa KOTNOHKM:

HetekTop:

NHxekTop:

CkopocTb notoka c6poca:
A.2.2 YcnoBusa Ne 2

KonoHka:

TemnepaTypa KONOHKK:
HetekTop:

UrxekTop:
CkopocTb notoka c6poca:

KanunnsipHan konoHka Fused-Silica® DB-1" anuHoit 30 M, BHyTpeHHWi anameTp 0,25 MM,
TONLUHOI cnos HenoaBWXHOM da3sbl 0,25 MKM.

nporpamma — Harpe ¢co ckopocTbto 50 °C/muH ot 50 °C go 150 °C n 10 °C /mMuH oT 150 °C
no 250°C.

a3oTHo-hocopHLIN AeTekTop, TeMnepatypa 275 °C.
Temnepartypa 250 °C.
6e3 feneHus notoka.

KanunnsipHas KonoHka Fused-Silica® DB-1301" gnuHoii 30 M, BHyTpeHHWi aAnametp 0,25 MM,
TOSNLUHOI cnos HenoABWKHOM dasbl 0,25 MKM.

nporpamma — HarpeB co ckopocTbio 50 °C/mun ot 60 °C go 150 °C, 4 °C/MuH ot 150 °C o
200 °C 1 12 °C /muH ot 200 °C go 275 °C, 2 MUH nsotepmudecku npm 275 °C.
asoTHo-pocdopHLIN AeTekTop, TeMnepatypa 275 °C.

BBOZ Npobbl 60nbLworo o6bema nNpy KOMHATHOW TeMnepaType.

6e3 feneHust NoTokKa.

* [laHHas uH(popMaLmMsa sIBMsSETCS peKoMeHAyeMoii U npuBefeHa ANnA yaobcTBa monb3oBarterieil HacTosLLero

cTaHaapTa.
6
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MpunoxeHune b
(cnpaBouHoe)

Onpe.qeneHue OCTaTKoOB necTuuMaoB METOAOM MAaCC-CNEeKTpoMeTpun

Macc-cnekTpoMeTpU4eCKniA METOA onpegeneHmnsl ocTaTkoB NeCTULMAOB NOATBEPXAAET pesynsTaThl X UAEHTUDK-
Kauuu B cnydvasx obHapyXeHUs MeHee YyBCTBUTENbHLIM IETEKTOPOM, Koraa Bonee npocTas cuctemMa 3aBblLLaeT UMeto-
LLYHOCS KOHLEHTPaLMIO U3-3a MeLLiatoLmx akTopos.

Ecnu BellecTBo, onpeaenseMoe npu UCnbITaHUK, UMEETCA B BbICOKOW KOHLEHTPaLUK, a YACTOTa CreKTpa nokaswl-
BaeT, YTO Mewarowme akTopbl 04eHb Manbl, NONHLIA UOHHBIA Tok (MWT) npu 3anuck Beero cnekTpa MoXeT UCMoNb3o-
BaTLCA ANA KOMWYECTBEHHOro onpefeneHns. OfHako Npyu NpakTUYECKOM aHanuse ocTaTKoB 9TU KpUTepuu B GONbLUNH-
CTBE Cny4aeB He BbINONHATCA. YTOObI OTANYUTL CUrHan aHanu3Mpyemoro BeljecTBa oT ¢oHa, XpomarorpaMmy Ans
XapakKTepucTU4ECKNX NOHOB PEKOHCTPYUPYIOT Ha OCHOBaHWUM AaHHbBIX ANA BCEro CNeKTpa — peKOHCTPYUpOoBaHHasa UOHHAA
xpomatorpadusa (PUX).

AnA MarHUTHBIX U KBAAPYMNOMbHLIX NPUGOPOB TOYHOCTL KONMMYECTBEHHBLIX PE3yNbLTaToB, NOMYYEHHbLIX HA OCHOBaHUM
nsmepennit MAT unu PUX, B 0bLLeM cnydae MeHbLIe, YeM NPU OLieHKE OTAENBbHBIX MOHOB B PEXUME MOHUTOPUHIa Cenek-
TUBHLIX MoHoB (MCH). B pexxume MCU npu oTCyTCTBUM NOMEX OTHOCUTENbHBLIE UHTEHCUBHOCTU (BLICOTa UMK Nnowaab
nnKa) Ansa Kaxaoro U3 UsmMepsieMbIX MOHOB aHaNU3UPyeMoro pacTBopa AOMKHBI COOTBETCTBOBATL OTHOCUTENbHBLIM UHTEH-
CMBHOCTAIM ANSA CTaHAapTHOro BellectBa. OfHaKo Ha NpakTuke HagexHocTb MCU-gaHHBIX AN HEKOTOPLIX MOHOB NOYTU
BCEra B HEKOTOPOW CTeNeHU YMEHbLUAETCA NoA AeUCTBUEM MeLLatownX hakTopos. ANs oLeHKW Taknx fAaHHbIX 0COBEHHO
HarnsgeH cnocob, korga MCU-xpomatorpammel ANs 3KCTpakTa Npobbl NoMeLLatoT Haj COOTBETCTBYOLMMU XpOMaTOrpamM-
MaMu, NONyYeHHBIMU ANA CTaHAapTHOrO pacTBOpa UNU NPEUMYLLECTBEHHO ANSA IKCTPaKTa TOro e UCCnefyemMoro mMare-
pwana, 4OTMPOBAHHOIO CTaHAAPTHLIM pacTBOpoM. OTo obneryaeT pacnosHaBaHWe TeX CUrHanoB, KOTOpblE OTHOCATCA K
aHanu3vpyeMomy BeLecTByY, U lernaeT BO3MOXHBIM OLEHKY CXOACTBa TUMNOBLIX XapaKTepucTUK NUKOB (T. €. popMbI Nnka u
BPEeMEHW YAepX1BaHUA). STOT cnocob NO3BONSET NErko ONpeAennTb UMEILLUEC NOMEXN B XpOMaTorpaMmmMe, 1 CTaHOBUT-
CSl NOHATHOW HeobXogMMOCTb ocTaBneHUs 63 BHUMaHUA 3HAaYEHWIA ANA COOTBETCTBYIOWMX WOHOB. Ecnu MCU-u3mepeHus
JalT faHHble Ana Gornee, YeM OJHOIO WOHA, COOTHOWEHWE WHTEHCUBHOCTEN CUrHANOB OTAENbHbLIX UOHOB MO3BONSET
nposecTn 6oree To4HOe cpaBHeHWe. COOTHOLIEHUS A0MKHbI GbiTb CpaBHUMBIMU (BHYTPU 20 %) C COOTHOLLEHUSIMM, NOSY-
YeHHbIMU AN COOTBETCTBYIOLLMX cTaHAapToB. Ecnun curdan us ogHoro MCW-kaHana sHaunTenbHo 6onblue oXuaaemMoro,
BO3MOXHO 3TO YKasblBa€T Ha MOMEXW, Bbl3BaHHbIE BELLECTBOM, 3NIOMPOBAHHBIM COBMECTHO C OocTaTkamu NecTuuugoB.
[aHHble n3 sToro MCH-kaHana He AomKHbLI UCMONb30BaTLCA A1 KONUYECTBEHHOMN OLIEHKN .

Mpw oueHke MCH-aaHHBIX, NpW Nony4YeHun KoTopbix boriee YeM OAMH MOH 6bIN n3MepeH 6e3 MeLuatoWuUx NpUMecei,
Konn4yecTBeHHas OLeHKa CYUTAETCH YAOBNETBOPUTENBLHON B TOM Cryyae, Korja 3a ee ocHoBy Gepetca npeobnagatowuii
noH. dpyrue MCUW-gaHHble NOAKPENNSIoT STOT HaWAEHHbLIA pesynbrar. Ecrnin usmepeHHble MOHbI UMEKOT CXOAHYIO UHTEH-
CUBHOCTb, PEKOMEHAYETCA paccynTaTh CpefiHee 3Ha4YeHuUe no pesynsraraM, NonyYeHHbIM AN KaX4oro U3 3TUX UOHOB.

* OpHaKo UX Henb3a oCTaBNATb 6e3 BHUMaHUS, Tak Kak OHU MOryT yKa3arb Ha TO, 4YTO Apyrue usMepsemMbole UOHbI
He NONHOCTLIO cBO6OAHLI OT MeLualoLLUX NPUMECEN 1 YTO Tpe6yeTC$| AONONHUTENBHOE NOATBEpPXKAEHME.

7
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