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CIIOCOBb KOJIMYECTBEHHOI'O OIIPEJAEJIEHHWA COAEPXAHUWA
OPITAHMYECKOM KUCJIOTHI B ChIPOU HE®THU

OBJIACTh TEXHHMKU, K KOTOPOM OTHOCHUTCS U3OBPETEHME

HacTosimee nzo0pereHne OTHOCUTCS K COCOOY KOJIUYECTBEHHOTO ONMpPeaesIeHHs
COAEepKAHUSI OPTAHUYECKHUX KHCJIOT B ChIPON HEPTH.

YPOBEHb TEXHUKHU

O6mee kucnotaoe uyncyo (OKT) saBusercs nist ceipoit HeGTH Mepoit
KHCJIOTHOCTH M €r0 ONMPENeINIOT, KaK BRIPaXKEHHOE B MIJUIUT'PAMMAaX KOJUYECTBO
THAPOKCHIA KU, KOTOPOE€ HEOOXOOUMO ISl HEUTpadu3aluu KUCIIOT,
conepskamuxcs B 1 rpamme HedTu. Xots 3Hauenne OKT obecneynBaeT uHG OpMaLIUIO
O KHCJIOTHOCTHU CBIpOH He(PTH, 3TO 3HaUCHUE He obecrneynBaeT HHPOPMALUIO O THIIAX
OPraHNYeCKUX KUCIOT (OOBIYHO KapOOHOBBIX KHCJIOT), CONEPIKAIMMUXCS B CHIPOH
HepTH.

ITosTomy ObLIO OBI MPEAMOYTUTEIBHO pa3padoTaTh CIOCOO, KOTOPBIH
obecreuynBaeT KOJMYECTBEHHOE ONpPeaAeIeHUE COAEPIKAHUS NPEeACTaBUTENeH TUIIOB
WJIM KJIACCOB OPTaHUYECKUX KUCJIOT B 00pa3iax pa3HoN ChIpoi HEYTH U MONyUEeHHE
XUMUYECKUX XapaKTepUCTHK cbipoit HepTu. Tak, comepxaHus npeacTaBUTENEH TUIIOB
U KJIACCOB OPraHMYECKHUX KHUCJIOT B ChIpOH He(PTH, TOOBITOH U3 Pa3HBIX
MECTOPOKIAECHHUH, MOKET OBITh pa3HbIM. Takske moJjararT, YTO COAEPIKAHMS
NpeACTaBUTENIeH THIIOB M KJIACCOB OPraHMYECKUX KUCIOT B ChIpOil HeTH, N1OOBITON U3
MECTOPOKIEHHS, MOTYT MEHSTBhCS C TeueHueM BpeMeHn. Kpome Toro, cogep kanus
NpeACTaBUTENEH THIIOB H KJIACCOB OPTAHUYECKHUX KHUCJIOT B ChIpOH HE(PTH MOTYT OBITH
pPa3HbIMH, €CJIU AJIs1 1OOBIYH CHIPOH HEPTH U3 MECTOPOKIACHHUS HCIIOIB3YIOT 100BIUY
He(pTH yCOBEepIIEHCTBOBAaHHBIMU MeTonamu ([AYM), Hanpumep, nmyTeM 3aBOAHEHHUS
BOJOH HU3KOH MUHepanu3anuu. COOTBETCTBEHHO, H3MEHEHUE COAEPKAHUS
NpeACcTaBUTENEeH PA3HBIX TUIIOB U KJIACCOB OPTraHMYECKUX KUCJIOT B ChIpOH HedTH,
n0OBITON U3 MECTOPOKICHUS, MOXKET o0eciednTh HHpopmaunio o0 3ppexTuBHOCTH

MeTon0B JIYM.
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KPATKOE H3JIOXKEHHWE CYIIHOCTHU U30OBPETEHUA

ITepBbIM 0OBEKTOM HACTOAIIETO H300pETEHU SABJIsIETCS CIOCO0 aHanu3a ChIpoi
He(TH, NpeIHa3HAYEHHBIHN IS ONpeneseHns KOJUYecTBa 0 MeHbIIEH Mepe OHON
OpraHN4ecKO KUCIIOTHI, COJepIKalleiics B CbIpOil HEPTH, BKIIOUAIO LUH:
SKCTPAKLIHMIO OPTAHMYECKHX KHUCIOT U3 00pasua, CoaepKallero u3BeCTHOe KOJIUYECTBO
CeIpoil HehTH, C MOTYyUEHHEM HKCTPAKTA, COAEPIKAINETO OPTaHUIECKHE KHCIOTHI, U
OTpenesieHHe KOJTUYeCTBa SKCTPAarupOBaHHbBIX OPraHNYeCKUX KUCJOT,
pacTBOpEHHUE KCTPAKTA B 33IaHHOM 00beMe 10 MEHbIIeH Mepe OAHOTO MOJISIPHOTO
pPacTBOpPUTENSI C OJYYEHUEM PACcTBOPA 3KCTPArMPOBAHHBIX OPTaHUYECKUX KHUCJIOT B
NOJISIPHOM pacTBOpUTese (PACTBOPUTEIISIX ),
BBeZEHHE 00pas3ia, comepIKallero 3alaHHbI 00bEM pacTBOPa SKCTPATHPOBAHHBIX
OPraHUYEeCKUX KUCIJIOT, B MPHUOOP, BKIOYAIIINN PACIONOKEHHbIE MTOCIEI0OBATEIbHO
KOJIOHKY JUIsl JKHAKOCTHOUM XpomaTtorpadun (KX) ¢ obpamennoii pazoii u macc-
crnexrpomerp (MC) (Huke B HacTosmeM uzobperenun: mpudop mist XKX-MC), rae
kosoHka s JKX ¢ oOpamenHoit pazoif cogepxut ruapodobHbIil COpOEHT U
noABUIKHASA (asa, mpeaHa3HauYeHHas Ayt KOJOHKHU it KX, comep KuT Mo pHBII
OpPraHUYE€CKHUH PACTBOPUTEID,
paszeneHue opraHudeckux kucjaot B kosoHke s JKX npubopa nns XKX-MC u
HENPEPHIBHYIO NOJA4Uy pa3AeJeHHbIX OPraHUYECKUX KUCJIOT, BBIXOASLIUX U3 KOJTOHKHU
st KX, B MC npubopa anst dKX-MC, ans noHU3aUUK OPTaHUYECKUX KUCJIOT U
MOJy4€HHUs1 XPOMATOTPAMMBI C MaCC-CIEKTPOCKONMUYECKUMH AJAHHBIMU B JTUHAMHUKE IO
BPEMEHU ISl HOHU3UPOBAHHBIX OPraHUYECKUX KUCJIOT,
omnpenesieHre TJIOUaAU M0 MEHbIIEH Mepe Mo OJHUM MUKOM Ha BbIAECJICHHON MOHHOU
XpoMaTorpamMmme, MoJy4yeHHON U3 MAacC-CIEKTPOCKOMUYECKUX AJAHHBIX, OTHECEHHBIX 10
MEHbIIEH Mepe K OJHON OPTaHUYE€CKON KHUCIOTE,
omnpeaeseHne KOJMIYeCTBa OPTaHUYECKO KHCIOThI B 0Opasie pacTBopa
SKCTParupoOBaHHBIX OPraHUYECKUX KUCIOT MyTEeM COMOCTABIEHHUS MJIOLAAHN 10 TUKOM
(muKaMu), OTHECEHHBIM K OPTaHMYECKOHN KUCIOTEe (KUCIOTaM), C TIJIOIAABI0 IO
MUKOM Ha BbIJIEJIEHHO HOHHON XpOMaTOrpaMMe, OTHECEHHBIM K 3a/JaHHOMY
KOJIMYECTBY CTAHAAPTHONW OPraHUYECKOU KUCIOTHI, U
SKCTPAIOJISIIIUI0 OT KOJIMYECTBA OPTaHUYECKON KUCIOTH B 00pasie pacTopa
SKCTParupOBaHHBIX OPraHUYECKUX KUCIOT C MOJYyUYEHHUEM MOJHOrO KOJNYECTBa

OpFaHquCKOﬁ KHUCJIOTHI B SKCTPAKTE.
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Jpyrue ocoOE€HHOCTH U MPEUMYLIECTBA HACTOSIIEr0 U300peTeHUsI CTAHY T
MOHATHBI U3 NPUBEAEHHOTO HUKE ONMUCAHUS NPEANOUYTUTENbHBIX BAPUAHTOB
OCYILECTBJIEHUSI HACTOSIIEr0 H300pEeTEeHUsI, KOTOPbIE PEACTABIEHBI JUIIb B KAUYE€CTBE
npuMepa, KOTOPBIM NPUBEAEH CO CChUIKOM Ha MPUJIaraeMble YePTEKHU.

KPATKOE OIIUCAHHUE YEPTEXEN

Ha ¢ur. 1 npencraBieHa xpomaTorpamma JJjisi pacTBOpa OPraHUYECKUX KHCIIOT,
SKCTPArupPOBAHHBIX U3 00pasia ChIpol HePTH, Ha KOTOPOH MOKa3aHO OTHOCUTENbHOE
coaepxkaHue (MHTEHCUBHOCTH) HOHU3UPOBAHHBIX OPraHUYECKUX KUCIOT (Macc-
CIIEKTPOCKOMUYECKHE NaHHbIC) B TMHAMHKE IO BPEMEHH,

@ur. 2 moay4eH U3 pe3yIbTaTOB, MPEACTABICHHBIX HAa GUT. 1, U MpencTaBIsieT
co00if Macc-CrneKTp, Ha KOTOPOM MOKA3aHO OTHOCUTEIbHOE COAEPIKAHNE BCEX HOHOB,
obyianarmux 3HaYeHUAMHU m/z (rae m obo3HavYaeT Maccy U z o003Ha4yaeT 3apsin),
HaxoAsuMucs B fuanasone ot 150 no 1100, B npoMexyTke BpeMEHHU, B TEYEHUE
KOTOPOr0 OPraHU4YeCKHe KUCIOTHI 3JIOUPOBAIN U3 KOJOHKH s KX, BKIIOUEHHOU B
npubop ans KX-MC.

Ha ¢ur. 3 npencraBieHa BoiaeneHHas nonHas xpomatorpamma (MNUX) nns
pacTBopa TpexX CTAHAAPTHBIX KapOOHOBBIX KUCIOT (JOAEKAaHOBAasl KUCIIOTA,
reKcazekaHoBas KUCJIOTa U OKTaJeKaHoBas Kuciora) B MmeraHone u MUX nusa
pacTBOpa AOIMOJHHUTENBHONW CTAaHAAPTHON KapOOHOBOUW KHUCIIOTHI
(IMKJIOreKCUJITIEHTaHOBAasl KUCJIOTa) B MeTaHoJse. JlonekaHoBasi KUCJIOTa,
reKCcageKaHoBasi KMCJIOTAa U OKTaJeKaHOBAasl KMCJIOTa BCe 00IafaoT 3HAYEHH eM
SKBHBAJICHTHOT'O KoysuuecTBa ABOWHBIX cBsa3eil (DK/IC), paBHbIM 1, TOorma kak
LUKJIOTeKCHJINIEHTaHOBas kucioTta odnanaet sHauennem DKJIC, pasubim 2 (OKAC
ompeaesieH HUXKeE).

Ha ¢ur. 4 npeacraBiaeHbl 3aBUCUMOCTH (KaJTUOPOBOUYHBIE KPUBBIE)
OTHOCHUTEJIBHOT'O COAep KaHus (IJIOMAaN MO MUKAMHU Ha BBIJEJIEHHBIX HOHHBIX
XpoMaTorpaMmax, MpeaCTaBJIeHHbIX HAa QUT. 3) OT KOHLUEHTPALHH, BEIPAXKEHHON B
YaCcTsIX Ha MUUIHOH (YacT./MJIH) ISl Y€THIPEX CTAHAAPTHBIX KapOOHOBBIX KHUCIIOT
(monexaHoBasi KHCIOTA, T€KCAAEKAHOBAs KHUCJIOTA, OKTaAE€KaHOBAs KUCIOTA U
[UKJIOTeKCHUJITIEHTAHOBAST KHCJIOTA).

Ha ¢ur. 5 npeacraBieHsl miomaay nox MTUKaAMH JJIsl OTAEJIbHBIX OPraHHYEeCKUX
KHUCJIOT, OTHOCSILIUXCS K TpyIne coequHeHni, obnanaromux 3aadenusmu IK]C,

paBHBIMH 1, B imana3zoHe m/z, cocrapistomemM ot 0 1o 800. DkcTparuposanu Tpu
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obpasua chIpoit HepTH U MONTyda U TPU Pa3HBIX HIKCTPAKTA, IPUUYEM aHAINU3 PacTBOpa
Ka)XJIOTO 3KCTPAKTA C MOMOIIBIO KUJIKOCTHOW XpoMaTorpaduu - Macc-ClieKTPOMETPHHU
NOBTOPSUJIM TPHKABL. Pe3ynbTaTel, mpeacTaBieHHble Ha PUT. 5, MOKa3bIBAIOT, YTO
cnoco0, mpenyiaraeMbslii B HACTOSAIEM H300peTeHnt, obagaer Xopouei
BOCIPOU3BOAUMOCTBIO.

Onpenenenus

B nmpuBeneHHOM HUIKE OTIMCAHUU MPUBEICHHBIE HIKE TEPMHUHBI 001a0al0T
CIENYIOMUMH 3HAYEHUSMU:

"OpraHudeckue KUCIOTHI" O3HAYAOT COEIMHEHUs, CoMeprkaluecs B odpasie
ChIpOi HE(YTH, KOTOPBIE SBJISIOTCS KUCIOTaMu bpeHcTena (IOHOPBI aTOMOB BOAOPOAA),
BKJIFOYast KapOOHOBBIE KUCIOTHI (B YACTHOCTH, JKHPHBIE KHCIOTHl U HAPTEHOBbIE
KHCJIOTBI) M OPTaHUYECKHE CYIb(HOHOBBIE KUCIOTHI.

"MoHn3MpOBaHHbIE OpPraHUUYEeCKHE KUCJIOTHI" 03Ha4Yal0T OpraHuyecKkue KUCIOThI,
KOTOpbIE HOHU3UPOBAJIU B MaCC-CIIEKTPOMETpE, BKIOUYEHHOM B npudop mis XKXX-MC,
IpU MUHUMaJIBHON (pparMeHTalu HOHU3UPOBAHHBIX COEIMHEHUMN.

"DJKCTpakT" BKIIOYAET OPraHu4YecKue KHUCIOThbl, KOTOpPblE CEJIEKTHUBHO BbIEIEHbI
u3 obpasua ceipoii HeTH.

"Xpomatorpamma" 03HadaeT MNpeACTaBIEHNE JaHHBIX, IOJYYEHHBIX C TOMOILIbIO
MacC-CIEKTPOMETPUH, € M0 OCU X YKAa3aHO BPeMs U [0 OCH y yKa3aHa MOJHas
MHTEHCUBHOCTb CUTHAJIAa HOHA. DTO NMPEACTABJIEHUE NAHHBIX MOKHO HCIIOJIb30BaTh JJIs
TaHHBIX MacC-CIIEKTPOMETPHUH, MOJYYEHHBIX C HCMOIb30BaHNEM Npudopa as
JKUIKOCTHOU XpomaTtorpaduu - macc-criekrpomerpuu (JKX-MC). C nmomouibio
KUAKOCTHOU XpoMatorpaduu pa3aessitoT CMeCH OpraHUYeCKUX COeAUHEHUN, TOTIa
KaK C TOMOLIBI0 MaCC-CIEKTPOMETPUH OTIPEAEIAIOT (OPMYJIBI IJIs1 OTAEIbHBIX
opraHudeckux mMojekyia. CoOOTBETCTBEHHO, [0 OCH X YKa3aHO BpeMs yIepKUBaHUS B
konoHke s JKX, BrkmoyeHHoU B npudop nis XKX-MC. B ciyuae "BbiaeneHHON
noHHO# xpomarorpammbl (MWUX)" ogHo wiu Oonbliee KOJMMYECTBO 3HAYCHUH m/z,
OTHOCSIIIUXCSI K OAHOHN niin OONbIIEMY KOJMYECTBY MPEACTABISIOMINX HHTEPEC
MOJIEKYJI, BBIAEJIEHHBIX U3 IMOJIHOTO Ha0Opa NaHHBIX, IPEACTABIECHHBIX Ha
XpoMaTorpamme.

"DKBUBaJIEHTHOE KOJH4eCTBO ABOHHBIX cBsazer (DKJIC)" aBasercs cpeacTsom
BBIPAXKEHHS CTENEHH HEHACBHIIIEHHOCTH OPTaHUYECKOr0 COeIMHEHUs U OHO Oouee

noApPOOHO OMUCAHO HUXKE.
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"CrangapTHbIN pacTBOp" KapOOHOBOW KHCJIOTHI MPEACTABIIsIET COO0H pacTBOp,
coaepKalui CTaHAAPTHYIO KapOOHOBYIO KUCIOTY, 00JIalar0 Y0 N3BECTHBIM
XUMHYECKUM COCTABOM, IPU TOUHO U3BECTHON KOHIIEHTPALUHU, TOJYUYECHHBIH MyTeM
pacTBOpeHuUst KapOOHOBOH KUCIOTHI, 00nafaro el N3BECTHON MacCoM, B 3a1aHHOM
o0beMe MOJISIPHOTO PACTBOPHUTEIIS.

"CrannaptHas KapOOHOBas KUCIOTA" MpeacTaBisieT co0ol kapOOHOBYIO
KHCJIOTY, 00JIaIal0IyI0 U3BECTHBIM XUMHUYECKUM COCTABOM, HCTIOJB3YIOIIYIOCS IS
MOJIy4eHHUs "CTaHAApTHOrO pacTBopa'.

"Kucnora nyist onpeneaeHusi CTeNeH! U3BJIEUEHU" 03Ha4aeT OPraHu4YeCKyro
KHCJIOTY, OOBIYHO KapOOHOBYIO KUCIIOTY, KOTOPYIO HOOABJSIOT K 00pa3iy HedTH B
U3BECTHOM KOJIMYECTBE C LEJIbI0 OMpeNesIeHUsT BbIXoAa (TakKe H3BECTHOTO, KaK
CTEMEeHb U3BJIEYEHHs) KUCIOT, MOJYYEHHBIX HA CTaAUU SKCTPAKLIUHU criocoda,
IpeaIaraeMoro B HacTOSsIIEM H300pETEHUH.

"CTerneHb U3BJICUEHUS KUCJOT" 03HA4Ya€T OTHOLIEHHE KOJNUYECTBA KUCIOTHI JUJIsI
OTpenesIeHNs] CTENEHHN U3BJICUCHUS, COAEpIKALIEHCsl B 9KCTPAKTE, K KOJIHMYECTBY
KHUCJIOTBI JIJIsl ONIPEAeJICHUs CTEeTIeH! U3BJIeUeHUsI, 10OaBIeHHON K 0Opasny HedTH.

"m/z" 03HavaeT OTHOLIEHHE MAacChl (M) K 3apAay (z) I HOHU3UPOBAHHBIX
COEAMHEHUHN, IS KOTOPBIX MOJYYeH CIEKTP.

"Macc-crnekTpoMeTpus Bbicokoro paspewmenus (MCBP)" o3nayaetr meToquky
aHaJu3a C MOMOLIBIO MACC-CIEKTPOMETPUH, € MOMOILBIO KOTOPOH MOJYyYaKT CIEKTP
3HAYEHUH OTHOUIEHUS MAcCChl K 3apsAay (m/z) MOHU3UPYEMBbIX COeIUHEHUH,
OMpeAeJEHHBIX C TOYHOCTBIO 0 YEThIPEX NECSITUYHBIX 3HAKOB.

"XunkoctHas xpoMmarorpadus - Macc-CneKTpoMeTpus" 03HaAYaeT METOIUKY

aHaJM3a C MOMOLIBI0 MAaCC-CIEKTPOMETPUH C UCTIOIb30BaHUEM MpHOOpa,

BKJIFOYAIOIIEr0 KOJIOHKY ISl *KUIKOCTHOU Xxpomarorpaduu (OKX), pacnookeHHYIO 10

macc-cnekrpomerpa (MC), u roe B kononke mist KX comepxkamuecs: B oOpasie
KOMIIOHEHTHI Pa3eisiF0T Ha OCHOBAHUM OMpPEAEIeHHOTO napaMerpa (Hampumep,
MOJIIPHOCTH WJIH pa3Mepa) 10 BBEAEHUs pa3iesieHHbIX KOMMOHEHTOB B MC.
IMOJIPOBHOE OITMCAHUWE M30BPETEHU A
Crnioco0, mpeaaraemMslii B HACTOSIIIEM U300pETeHHH, BKIIIOYAET ONpeeieHne
KOJIN4YEeCTBAa OI[HOﬁ HJIn 60.]'[]:;]_[[61"0 KOJINYECTBA OTACIBbHBIX OPraHUYC€CKUX KUCIIOT,
CONEepIKALINXCS B DKCTPAKTE, KOTOPBIH U3BJIEKAIOT 13 oOpasua ceipoii HedTu. Tak,

0o0pas3ubl ceipoit HeTH, TOOBITON U3 PA3HBIX MECTOPOKACHUN COAEPIKAT Pa3HbIE
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KOJMYECTBA HJIM THUIbl OPTaHUYECKUX KUCJIOT, TAKUX KaK KapOOHOBBIE KHCIOTHI.
Kpome Toro, Koau4yecTBa UM TUIIBI OPTAHMYECKUX KHUCIOT, B 4aCTHOCTH, KapOOHOBBIX
KHUCJIOT, COAep Kamuecs: B ChIpoil HeTH, NOOBITON U3 MECTOPOKAEHHS, MOTYT
MEHATHCS B 3aBUCHUMOCTH OT METOAMKH H3BJICUEHUS, UCTIOJIb3YIOLIEHCsI ISt 3TOTO
MECTOPOKIEHHUs], HAPUMEDP, OHH MOTYT MEHSTHCS BCIEACTBUE NOOBIUM HEPTH
ycoBepiieHCTBOBaHHbIMU MeTonamu (JIHY), Takumu kak 3aBOJHEHUE BOAON HU3KOH
MUHEpaTU3aIHH.

[IpeanodTUTENbHO, €C/IU OPTAHUYECKIE KHCIOThI CEIEKTHBHO SKCTPArHPYIOT U3
obpasua, comeprKamero U3BeCTHOE KOJUYECTBO ChIpOH HEPTH, C MOJNyYEHHEM
JKCTPAKTa, COAEPIKALIErO OPraHUYeCKUe KUCIOThI, yTeM:

(1) pazbaBnenus oOpasia, ComepKamero U3BECTHOE KOJUYECTBO ChIPOU HEPTH,
OpraHUYECKHUM PACTBOPUTENEM,

(i1) mponyckaHus obpasua pa3daBieHHON chIpoll HEPTH Yepe3 afCcopOLHOHHYIO
KOJIOHKY WJIM KapTPHUJUK, COAEPKALTUNA U3METbYCHHBIHN caa0doumenoyHoi copOeHT
(TBeprodazHbIil copOeHT), A ancopOunu OpraHMYecKX KUCIOT U3 obpasma
pazbaBieHHOH CBIpOH HEPTH,

(111) mpomycKaHHs 3JI0EHTA, COAEPIKALIEro M0 MEHbIIEH Mepe OJUH JeTy4ul
NOJISIPHBIN OpraHUYeCKHi pacTBOpPUTENb, 00nanarmuil 6oee HU3KOM TeMnepaTypoi
KHUIIEHUS, YeM TeMIepaTypbl KUIIEHUS! OPTAHMYECKUX KUCIOT, Yepe3 KOJIOHKY UJIIH
KapTPHUIK AJISI JTIOUPOBAHUS aACcOPOUPOBAHHBIX OPraHUYECKUX KUCIOT U3 copOeHTa u
BBIBEJICHHS U3 KOJOHKH MJIM KaPTPHUAXKA BBIXOIAIIEr0 MOTOKA, CONEPIKALIEro pacTBOP
OpraHUYECKUX KHCJIOT B JIETy4eM MOJISIPHOM OPraHUYeCKOM pacTBOPUTENIE; U

(iv) oToeneHust SKCTPAKTA, COAEPIKALIEr0 OPraHUYECKHE KUCIOTHI, OT JJIIOEHTA MyTeM
BBbITIAPUBAHUS JIETY4Ero MOJSIPHOIO OPraHUYECKOro pacTBOPUTENs (pacTBOpHUTENEH) U
ompeneeHHs] KOJMYeCTBA SKCTPAKTA.

Cranuto pazbasnenus (1) MOXKHO He IPOBOJUTD, €CJIH Chipas HEPTH
npencTaBisieT coOoil Jerkyr (006anarmyn HU3KOH BA3KOCTHIO) HE(PTH.

OOBIYHO U3BECTHOE KOJUYECTBO ChIpOH HEe(PTHU sIBISIETCS U3BECTHON Maccol (viu
BECOM) CHIPOIl HEPTH.

MunuManbHas Macca oopasna celpoil HeTH (A1 KOJTMYECTBEHHOTO
ONpeNeSeHUs COAEPKAHUA KOHKPETHON OPraHu4eCKON KMCIOTHI UJIM NPEeACTaBUTENECH
KOHKPETHOTO KJIACCa FOMOJIOTHYHBIX OPTAHUYECKUX KHUCJIOT) 3aBUCHT OT COJEPIKaHHUS

OPraHn4e€CKUX KHUCJOT B CprOfI HG(I)TI/I, npu4eM MUHUMAJIbHAsA MaCcCa YMCHBIIACTCA
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IpU YBEJIMYEHUH COAEPKAHUS OPraHNYecKuX KUciaoT. Kak yka3zaHo Bbile, B KAa4eCTBE
NOKa3aTessl Coep KaHUsl OPTaHUYECKUX KHUCIOT B ChIpOI HEPTHU MOKHO HUCIIONBb30BATh
3HaueHne OKT. CooTBeTCcTBEHHO, MUHHMAalIbHas Macca obpasna celpoilt HepTH
yMeHbuiaercs ¢ yBenuueHueM 3HaueHust OKT ceipoit HepTtu. OObIYHO MU HUMAaNIbHAS
mMacca obpasua ceipoii HepTH HaxoauTcs B fuamna3one ot 0,1 no 1 rpamma (r), mpuuem
MUHUMAaJIbHOE KOJUYECTBO yMeHbInaercs ¢ ypeanuennem 3Hauenus OKT cripoii
HepTu. OOByHO OOpasen cripoii HePTH 00NagaeT Maccoil, HaxOAsIIeiics B THAaNa30He
ot 0,5 1o 5 r, npeano4yTuTenbHo ot 0,5 1o 2 r Hanpumep, oT 1 10 2 r, XOTs TaKKe
MOKHO HCTOJIb30BaTh 00pa3lbl ChIpOil He(TH OONBINEro pa3Mepa.

[IpenmoutrurenbHo, ecnu oOpas3en Ceipoil HePTH pa3daBISIOT OPTAHUYECKUM
pacTBOpHUTENeM, BBIOPAHHBIM U3 YUCJIA CIEAYIOMUX: anudaTHueCKue OpTaHUuYECKHE
pPacTBOPHUTENHN, APOMATHIECKHE OPTAaHUUECKIE PACTBOPUTEIH, TAKHUE KaK TOJYOJ UIU
KCHWJIOJ, TeTparuapodypan, AUSTHIOBBIN 3P U raJJoreHNPOBaHHBIE aTU(aTHIECKUE
oprannveckue pactsoputean. OOBMHO OTHOIIEHHE 00bEMa OPraHUYECKOTO
pactBOpHTElNst K 00BeMy Chipoil HedTu B oOpasie pa3zdaBieHHON ChIpoi HePTH
HaxoauTcs B auamnaszone ot 1:1 go 10:1, npeanmoututensHo ot 1:1 go 3:1.

3aTeM OpraHu4YecKHue KHCIOTHI SKCTPArupyroT U3 o0pa3noB pa3baBieHHON ChIpOH
HedTH ¢ momoubo TBepaodazuoit sxcrpakuu (TDI) nyrem nmponyckanus oOpas3LoOB
paz0aBleHHON CBIPON HEPTH Yepe3 KOJOHKY MU KapTPUIK, COAEPIKAIIUN
TBepao(da3HbI COPOEHT, KOTOPBII CEIEKTHUBHO aacOpOUpyeT OpraHn4eckue KUCIOThI
u3 obpasua paszbasieHHOH ceipoil HedTu. [IpennoururenpHo, ecnu TBepAOQa3HBIH
copOeHT BKJIIOUYaeT cinabomenounoit copdent. IIpennoyTuTenbHo, eciau
TBepAO(a3HbIH COPOCHT BKJIIOYAET YaCTULIBI THOKCHAA KPEMHHS, KOTOPBIE
(YHKIIMOHATU3UPOBAHBI CONEPIKAINEH aMUHOTPYIIy IPYNIOH, Tako# kKak rpymnmna -O-
Si(CH3)2(CH»),-NH;, B kOoTOpO# n 0603HaUaeT 1ejioe 4ucio, pasHoe ot 1 go 10,
NPEeANOYTUTENBHO OT 2 10 8, 0oJiee MPeANnOYTUTENBHO OT 2 10 5, 0cOOeHHO
npeanoytutensHO oT 3. Kaprpumku st T®D, conepxamue copOeHT HA OCHOBE
(G YHKIIMOHATM3NPOBAHHOTO AMHUHOTPYIIONH THOKCHAA KpeMHHus, BKio4daroT Mega BE-
NH2, Beinyckaromuiics pupmoit Agilent Technologies, obnanaromuii o6beMom
TpyOKH, paBHBIM 6 MJI, 1 Maccoi copOeHTa, paBHOU 1 r. AbTepHATUBHO,
TBepAOGa3HBIH COPOSHT MOKET BKJIIOUATh YaCTULIBI JUOKCHIA KPEMHUSI, KOTOpPbBIE
(YHKIMOHATH3UPOBAHBI YETBEPTUYHON aMUHOrPyNnoi. [loaxoasimuM KapTpuIKeM

nns TOD, conepxamum cOpOSHT HA OCHOBE (PYHKLMOHAJIU3UPOBAHHOTO
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YEeTBEPTUYHON aMHUHOTPYNIION TUOKCUAA KPEMHHUS, ABIAETCA COAEPKALIUMN
YeTBEPTUUYHBIH aMUH HOHOOOMEHHBIH KapTpumx SAX, Beimyckarouuics Gupmoit
International Sorbent Technology, obnanaromuii maccoit copOenta, papHoit 10 r.
Pa3zmep KOJIOHKM MIIM KapTpHUAXKa 3aBUCUT OT Macchl oOpasna cbipoit HedTH,
COZIep’KaHMs B HEM OPraHMYeCKUX KUCJIOT M aACOPOLMOHHON €MKOCTH KOJOHKHU MU
kaptpumxka. COOTBETCTBEHHO, TAK)KE MOKHO MCIOJIb30BATh KOJOHKH WIIH KapTPUIKH
OoJsibiiero wiu MeHblIero pasMmepa. OObIYHO KOJIOHKHU HIIH KapTPUIXKU OOJbIIEro
pasMepa MCIOJb3YIOT ISl OONbIIUX 00pa3oB Chipol HePTH, B OCOOEHHOCTH, €CliU
ceipast HepTh oOnanaet BbicokuM 3HaueHneM OKT. X UCTIONB3YIOT MOCKOIBKY
ancopOIMOHHAS €eMKOCTh KOJIOHKH MJIM KapTPHUJKA TOJIKHA SBJISITHCS NOCTATOYHOH
1151 ancopOLMHU BCEX OPraHUYECKHX KHCIIOT, COAEpIKALIUXCs B oOpasue ChIpoil HedTH.

3aTeM OpraHUYeCcKHe KUCIOTHI JITIOUPYIOT U3 COPOEHTA ¢ HCIOJIb30BAHUEM
3JIIOEHTA, COAEPIKAIIEr0 CMECh JIETYUHX MOJISIPHBIX OPTAHUYECKUX PACTBOPUTENEH,
obnanaromux Oojee HU3KMMHU TEMIIEpaTypaMu KUIIEHHsI, Y€M TEMIIEPaTyPpbl KUIIEHHS
ancopOMpPOBAHHBIX OPraHUYECKUX KUCIOT. [IpeanoYTUTENbHO, €CIIU 3JII0EHT COAEPKUT
OoJiee 3HAUUTENBHYIO YaCTh MEPBOTO MOJAPHOTO PACTBOPUTEINS], BBIOPAHHOIO U3 YHCIIA
cnenyromux: cupt C-Cs, TerparunpodypaH u IU3TUIOBBIN 3pUp, TPEATOYTUTEIBHO
METaHOJI WU AUITHIIOBBIN 3QHUp, U HE3HAYNUTENbHYIO YaCTh PACTBOPHUTENS -
kapOoHoBoOil kucnoTsl C1-C3, IpeANnOYTUTEIbHO MYPAaBbUHON KHUCIOTHI UJIM YKCYCHOM
KHCIOThI. OOBIMHO PaCTBOPUTENb-KapOOHOBASI KMCIOTA COAEPIKUTCS B DIIOEHTE B
KOJIMYECTBE, COCTABJAIOIIEM BILIOTH 10 15 00.%, NpeAnouTUTENbHO B KOJIUYECTBE,
HaxomsueMcs B nuamnasone ot 1,5 no 10 006.%, Gonee npeanoyTuTeNbHo oT 2 10 7,5
00.%, 0COOeHHO MPeAnOYTUTENBHO OT 2 10 5 00.%.

IToTOK, BBIXOASAIHMIA U3 KOJIOHKU FJTH KapTPUIXKa, COOMPAIOT U 3JIOEHT,
comep KAl CMECh JIETYYUX MOJSPHBIX OPraHHYECKUX PACTBOPHUTENEH, YIAISIOT,
HarpuMep, MyTEeM BBIMAPUBAHUS U MOJYYAIOT SKCTPAKT, COAEPKAIUN OpraHUIECKHe
KHCJIOTBL. 3aTE€M MOKHO OMpPENeNIUTh MacCy 3KcTpakTa. I1oTOK, BEIXOASAIIUN U3
KOJIOHKH ¢ COpOEHTOM, OOBIYHO COOMPAIOT B COCY., OOIanaromuii H3BECTHOW MacCOM,
U COCYJ MOBTOPHO B3BEMIMBAIOT MOCJE MOJHOTO BHIMAPUBAHUS JIETY4YEro MOJISPHOTO
OPraHUYECKOT0 PaCTBOPHUTEIS (C MOJYYEHUEM SKCTPAKTA, COAEPIKALIErO
OpraHNUYeCcKHe KUCIOThI). PA3HOCTH MacChl COCYAA MOCHE BBIMAPUBAHUSA JIETYUETO
MOJISIPHOT'O OPTaHUYECKOr0 PACTBOPHUTENS M MACChI COCYa SIBISIETCS MacCOi

JKCTPAKTA.
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Oprannueckue KHUCIOTHI, KOTOPBIE CONEPIKATCS B SKCTPAKTE, OOBIYHO BKJIIOYAIOT
TuHeWHble anudaTuueckre KapOOHOBBIE KUCIOTHI, Pa3BETBIEHHbIE aNn(paTHIeCKue
KapOOHOBBIE KHUCIOTHI, MOHOLMKJINYECKHE HAPTEHOBbIE KUCIOTHI, OUIIUKINYECKUE
Ha(TEHOBBIE KHCJIOTHI, MONTULUKINYECKHE HAQTEHOBbIE KUCIOThI, apOMaTHYECKUE
KHCJIOTBI, OMIUKJINYECKHE apOMATHYECKIE KHCIOTHI U MOJULUKIHIECKHE
apoOMaTHYeCKHe KHCJIOTHI. 3aTe€M SKCTPAKT MOKHO PaCTBOPHUTH B 3aJaHHOM OOBEMe IO
MEHbIIEH Mepe OAHOTO MOJSIPHOIO OPraHUYECKOT0 PAaCTBOPUTEINS U MOJYYUTh PACTBOP
JKCTpaKTa (T. €. pacTBOP SKCTPATHPOBAHHBIX OPraHUYECKUX KUCIOT) B MOJSIPHOM
OpPraHNYEeCKOM pacTBOpHUTENe (PacTBOPHUTENAX ). [IpeAnoOYTUTENBHO, €CIIH MOJSPHBIN
OpraHUYECKUH paCTBOPUTENDb BHIOPAH U3 YHCJA CIAEAYIOIUX: TaJOT€HUPOBAHHBIE
OpPraHUYeCKHE PACTBOPUTENH, CIUPTOBbIE PACTBOPUTENHN U UX CMECH.
IIpeanodTuTeNBHO, €CIN HKCTPAKT CHAYAIa PACTBOPSIOT B 3aaHHOM 00BbeMe
rajJJOrT€eHUPOBAHHOI'O OPTaHUYECKOr0 PAaCTBOPUTEINS U 3aTE€M MOJIY4YE€HHBIN PacTBOP
pa30aBIsAIOT C MOMOIIBIO 3aIaHHOTO 00BbEMa CIIUPTOBOTO PACTBOPUTEINS H MOJIYyHAOT
PacTBOP SKCTPAarupOBAHHBIX OPraHUYECKUX KUCIOT B CMECH rajJOr€HUPOBAHHOIO
OPraHNYEeCKOr0 PaCTBOPHUTEIS U CIHPTOBOro pactBopurens. OTHomeHne odoremMa
raJJOr€HUPOBAHHOI'O OPTaHUYECKOT0 PACTBOPUTENSA K 0O0BEMY CIIUPTOBOTO
pPacTBOPHUTEINS B PACTBOPE SKCTPATMPOBAHHBIX OPraHMYECKUX KHUCIOT OOBIYHO
cocrasiyigeT OT npumepHo 1:1 1o npumepno 1:2. IlpeanodyrurensHo, eciau
rajJjoreHMPOBAHHBIM OPraHUYE€CKUM PACTBOPUTENEM SIBJISAETCSA XJIOPUPOBAHHBIN
OpraHUYECKUH PaCTBOPHUTENH, OCOOCHHO MPEANOYTUTENbHBIM SIBJISETCS AUXJIOPMETaH.

[IpeanoyTUTENBHO, €CIU CIUPTOBBIM pacTBopuTeneM spisercs cnupt C(-Cs,

0COOEHHO MPENNOUYTUTENIbHBIM SIBJISIETCS METAHOJ MJIM 3TAHOJ, Oojee
MPEANOYTUTETbHBIM SIBJISIETCS METAHOJI.

3aTteM pacTBOPBI FIKCTPaKTa (COAEpIKAIHE OPraHUYeCKHEe KUCIOTHI)
AHAJM3UPYIOT C MOMOIIBI METOAUKH JKUIAKOCTHASA XpoMaTtorpadus ¢ oOpalieHHOMI
¢das3oii - Macc-CIEKTPOMETPHsI, B KOTOPOH B KaUECTBE AETEKTOPa UCTIOIB3YIOT Macc-
criekTpomeTp Boicokoro paspemenus (MCBP). Takum oOpa3om, 3anaHHblil 00beM
pacTBOpa SKCTPArUPOBAHHBIX OPTAHUYECKUX KHCJIOT HHKEKTHPYIOT B MOABUKHYIO
a3y, KOTOPYI HENPEPHIBHO MPOMYCKAOT Yepe3 KOJOHKY I )KUAKOCTHOMN
xpomartorpaduu (JKX), Bxkmrouennyio B mpudop nus XKX-MC.

IIpennmouturensHoO, eciu Koysonka st XKX, BkinroderHas B npudop st XKX-MC,

comep:kuT TBepaodasHbiii copOeHT (HenmoaBuxkHas (asa), C MOMOIIBIO KOTOPOTro
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pas3aensoT OpraHu4deckre KUCJIOThl HA OCHOBAHUU MOJAPHOCTH BCJIEACTBHE Pa3HOTO
pacrpeneneHust MeXay JKUIKOH MOoABMKHON pa3oi n HemoaBHMKHOM ¢a3oii. Ha
CTaIuu MPOBEAEHUS XUIKOCTHON XxpomaTorpadguu cnocoba, mpenyiaraemMoro B
HACTOsLIEM MU300pEeTeHNH, MOXKHO UCIOJIb30BATh JKUJKOCTHYIO XpoMaTorpaduio ¢
obpamenHo# (azoii, rane HenoaBmkHas pasa siBasiercs Ooyee ruapodoOHON (MeHee
HOJIIPHOM), ueM nonasmxkHas (asa. [IpengmoururenvHo, ecnu HenoaBMXKHasA (aza
COAEPKUT MOIUPULUHPOBAHHBIC AJKHJICUINUIOM YaCTULIBI TUOKCHIA KPEMHHUSI, TAe
aJKHJIbHAS TPYINa aJIKUJICHIMIA 00nafnaeT JIMHOM LenH, cocTaBisomer or 8 no 20
aTOMOB yrijiepoja, NpearnouTuTenbHo 8 uian 18 aToMoB yriiepona, U aaKUJICUIUI
CBSI3aH C YaCTUL[AMHU JHUOKCHUJA KPEMHUS C MOMOLIbIO CUIUIBHON I'PYIIbL.
[IpennouTuTENbHO, €CIU MOAU(PUINPOBAHHBIE AIKUICUIUIIOM YaCTULBI THOKCHIA
KpeMHUs 00JIaatoT pa3MepoM, HaXOJSIIIUMCS B AMana3one npuMepHo ot 1 go 10
MKM, OoJiee IPEaMOUYTUTENBHO OT 2 10 5 MKM, 0OCOOEHHO MNP eAMOYTUTEIBHO OT 2,5 1o
3 MKM.

ITonewxHON (a3oil, ncnonb3youencs B KosoHke 1 KX, oObIYHO ABIsAETCA
NOJIAPHBIN pacTBOPUTENb UM CMECh MOJAPHBIX pacTBopuTeneil. IlpennoururensHo,
€CJIM COCTaB MOJBMKHOHN (Da3bl, UCTIONB3YIOMIEHCs B KoJoHKe 1151 KX, MOKHO MEHSTh
B T€YEHHE MPOMEXKYTKAa BPEMEHH, KOTAa OpraHUYECKUE KUCIOThI SJIUPYIOT U3
kooHKH A7 XKX. IToasipHBIA pacTBOPUTENb, UCIIOJIB3YIOLUIUNICS B KA4€CTBE
NOABUIKHOM (a3bl, CHaYaja MOKET coaepkath cMech Boabl u cnupta C-Cj,
NPEeANOYTUTENbHO MeTaHoJa. OOBIUHO B MOJISIPHOM PAaCTBOPUTENE, UCIIOIb3Y FOIIMMCS
B Ka4eCTBE MOABMIKHON ()a3bl, OTHOIIEHNE KOJTUYECTBA CIIUPTA K KOJMYECTBY BOIbI
CHavajila HaxoAuTcs B Auamna3oHe ot 8:1 mo 9,5:1. 3aTeM KOIM4YE€CTBO BOJBI B
MOJIIPHOM PacCTBOPUTENE MOXKHO MOCTENEHHO UJIM MOLIAaroBO YMEHbIIATh O T€X MOp,
NOKa MOJISIPHBIHA PacTBOPUTENHh HE cTaHeT conepxkaTh 100 06.% cnupra, T. €.
HCIIONB3YIOT "Mporpammy rpaaueHTHoro pexuma". [IpeanoururensHo, eciu K
MOJISIPHOMY PAaCTBOPHUTEJIO MOJKHO 100aBUTh KapOokcuiaT (MpeanouTHTENbHO,
alerTaT), UCTIONB3YIOUIUNCS B Ka4eCTBE MOIU(PUKATOPA IS YIYULISHHUS pa3aelIeHHs
OpraHUYEeCKUX KUCJIOT B KooHKe aist KX, BkiarouerHo# B mpubop st dKX-MC.
[IpenmouTuTenbHO, €CIU KAPOOKCUIIATOM SIBJISIETCS] COJIb AMMOHMS, HATIPUMED, alleTaT
amMMmoHus. KoHueHTpanus kapOOKCcuiIaTa B MOJIPHOM PACTBOPUTENE K MOXKET

HAaXOIMUThCA B AuanaszoHe ot 5 no 15 MM, npeanoururensHo ot 7,5 no 12,5 mM.
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CxopocTh BBeA€HHUS MOABMNKHON (pa3pl (CKHAKOCTH-HOCUTENS) OOBIUHO
HaxoauTcs B auamna3one ot 0,2 no 0,5 mu/MuH, HanpuMep, paBHa npumepHo 0,3
MJI/MUH.

DKCTparupoBaHHbIE OPTaHUYECKHUE KUCIOTHI (HAalpUMep, SKCTparupoOBaHHbIE
KapOOHOBbIE KHCJIOTHI) OOBIYHO COAEPIKAT IO MEHbINEH Mepe OAHY THAPOPUIBHYIO
(GYHKIMOHANIBHYIO Tpynny (Hanmpumep, KapOOKCUIIATHYIO TPYIIY) U MO MEHbLIEH Mepe
oaHy runpodoOHYI0 Wiu TUNOPHIbHYI (THAPOKapOuNIbHYI0) rpynny. bonee
ruapodoOHbIE MOJIEKYJIBI, COAEpIKAIINECS B TOABMKHON (ase (Hampumep,
coaepxkamue Oonpinee KOJIHIeCTBO THAPOPOOHBIX THAPOKAPOUIBHBIX TPYIIN)
NPEeANOYTUTEBHO CKIOHHBI aICOPOUPOBATHCS HA OTHOCHUTENBHO ruapodoOHOM
HEMOABHKHOMU (aze, nmpu 3ToMm Oojiee ruapodunbHbie KapOOHOBBIE KUCIOTHI CKJIOHHBI
3IOUPOBATHCS NMEPBBIMU U3 KOJOHKHU st JKX. COOTBETCTBEHHO, MOPSAIOK, B KOTOPOM
OpPraHUYeCKHe KUCJOTHI 3JIIOUPYIOTCA U3 KOJOHKU AJis KX, 3aBUCHUT OT 3HAUYEHUHN UX
nokasarejs ruapodmibHO-TunodunpHoro damnaunca (I'JIb).

B nononHeHHne K KOJOHKE IS )KHAKOCTHOH Xpomarorpaduu (OKX) u macc-
crexkrpomerpy (MC) mpubop nns XKX-MC, ucnonp3yromuiicss B criocode,
IpeaIaraéMoM B HaCTOSIIEM U300PETeHNH, MOXKET BKJIIOYATh MPOMEXKYTOUHOE
YCTPOHCTBO, C MOMOIIBIO KOTOPOro odecrnedeH 3(ppeKTUBHBIN MEPEHOC pa3IeeHHbIX
OPraHUYeCKUX KUCJOT, 3JIIOUPOBAHHBIX U3 KOJOHKHM Ayst KX K MCTOYHUKY HOHM3AINH,
BKJIIOUeHHOMY B MC. DTO mpoMeXyTOYHOE yCTPOICTBO HEOOXOAMMO, €CIIH KOJOHKA
st XKX nu MC sBnsroTCS HECOBMECTUMBIMU. B TO Bpems, kak moaBukHas ¢asa,
HaxoJsmasics B kojiouke s KX, mpencrapisieT coO00il HAXOASIIYIOCS MO
JaBJICHUEM XUAKOCTh, aHalu3aTopbl MC 00bMHO paboTalOT C UCTIOJB30BAHHEM

-6
Bakyyma (mpumepHo 10 ~ topp). Takum 00pa3zom, MOKET OKa3aThCsI HEBO3MOMKHBIM

NPOKA4YMUBaTh 3JII0AT U3 KoJoHKHU A JKX HemocpeacTBeHHO K Haxozsmemycs B MC
UCTOYHUKY HoHHU3auuu. C MeXxaHU4YeCKON TOUKHU 3peHUs NPOMEKYTOUHOE YCTPOMCTBO
npeacTasisier coboit 0ObruHBI KoMnoHeHT npudopa nis XKX-MC, ¢ moMombio
KOTOPOT'0 YAAJISIOT 3HAYUTEJNbHYIO YaCTh MOABMIKHON (pa3bl, HCTIOIB3YIOLIEHCS B
kojioHke AJist KX, u mepeHoCcsAT OpraHudecKkre KUCJIOThI K Haxosmemycs B MC
UCTOYHUKY MOHM3ALUHU, I€ COeAUHEHUs] HOHU3UPYIOT. IIpoMexxyTOUHOE YyCTPOHCTBO
HE ABJSETCA HEOOXOAMMBIM, €CJIM HCTOYHUK MOHHM3AIMU O0JIajlaeT TeMIEpPaTypoH,

IOCTATOYHO BBICOKOW AJIsl TOr0, YTOOBI MOABMIKHAS (pa3a UCHapsiach 10 TOTO, KaK
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paszeneHHble OpraHNYeCKHue KUCIOTHI nonafarT B aHanuzarop-MC. OObi4HO nipu
ucnonb3zoBanuu MC Orbitrap (cM. HIXe) He TpeOyeTcsi IPOMEXKYTOUHOE YCTpP OMCTBO.

MC npencrasisier co0oii Macc-criekTpomeTp Beicokoro paspeurenus (MCBP).
Pazpemaromyro cnoco6Hocth MCBP MoHO BhIpa3uTh, kak (m/Am), roe Am
o00o3HaYaeT MUPUHY MUKA HA BBICOTE, KOTOpas SIBIAETCS 3aAaHHON YaCThIO
MaKCHUMAaJbHOW BBICOTHI MUKAa. OOBIYHBINA CTAHAAPT, XOPOLIO U3BECTHBIH CIELUATNUCTY
B JAaHHOH 00JIaCTH TEXHHMKH, OCHOBAaH Ha TOM, YTO Am ompeaeseHa, Kak MmojHas
IUpPUHA MUKa Ha nmoyioBuHe Makcumyma (ITIIIIM). Macc-cnekTpoMeTp BBICOKOTO
paspereHusi, UCTIOJIb3YIOIUICS B HACTOSIEM H300peTeHnn, OObIYHO obyanaer
paspemaroieii cnocoOHOCThIO, npeBbimaromeit 50000 MM, npeanoYTHTENHHO
npesbimatomeii 100000 TTHITIM, npu 3HaueHUn m/z, paBHOM, Hanpumep, 400.
IIpeanoYTUTENBbHO, €CIU MACC-CIIEKTP AJIS pa3fAeJeHHbIX OPraHu4ecKuX KUCIOT
MOJKHO MOJYYHUTh C UCIOJb30BAHUEM OJTHOTO U3 CJAEAYIOIUX MAacCC-CIEKTPOMETPOB
(aHaNMMU3aTOPOB): MACC-CIEKTPOMETPBI HOHHO-IIUKIOTPOHHOT'O pe3oHaHca ¢ Dypre-
npeobpazosannem (MC-ULIP-®II), spemsanponerHbie Macc-cnekTpomeTpsl (BITP-MC)
U MaccC-CIeKTPOMETPHI ¢ HOHHO noBymkoit (MC-WJI), Takne kak Macc-CIeKTPOMETP
Orbitrap.

IIpeanoyTUTENbHO, €CIU METOAUKON MOHU3ALMU, Ucnonab3yroueiics B MC,
BKJIIOUeHHOM B npubop XKXX-MC, sBnsercss Takas, KOTopas BKJIIOYaeT HOHU3ALHIO
OpraHUYECKUX KHCJIOT, HanpuMep, KapOOHOBBIX KHCIIOT, C OJYYEHUEM 3aPSIKeHHBIX
MOJIEKYJ (OpraHUYeCKUX MOHOB) IPU CBEAEHUH K MUHIUMYMY (pparMeHTalny 3TUX
HMOHOB.

[Mpennouturenbuo, eciau B npudope XKX-MC uCnonb3yrOT METOAUKN HOHU3AIUH
npu atmochepHom aasiennu (MAJ]), Takue kKak MOHU3ALUS 3JEKTPOPACTIBIIEHUEM B
pexxume oTpunatenbHbIXx HOHOB (MOP-) nnn porononusanus npu armochepHom
JABJICHUU B PEeKUME OTpuuaTeabHbix HoHOB (PHUA/L-).

Bce pa3zHble ncnonp3yroimuecss METOJUKY HOHU3ALUU al0T pa3Hble Macc-
CIIEKTPBI, KOTOPBIE SIBIITIOTCS XapaKTEPUCTUKON SKCTpakTa ceipoit HepTu. B ogHOM
BApHUAHTE OCYILIECTBICHUS HACTOSAIIEro N300peTeHns Npu aHajau3ze odpasia pacTBopa
SKCTPArUPOBAHHBIX OPTAaHUYECKHX KHCJIOT C MOMOINBIO JKHIKOCTHONW XpoMaTorpaduu -
MacC-CHEeKTPOMETPUM UCHOJb3YIOT OJHY METOAUKY MOHU3ALMHU, IPEATOYTUTEIbHO

€CJIM 3TOW OAHON MeToaAuKol noHuzanuu sipjisercs UDP(-).
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Jst UDP(-) pa3HOCTh HANpsKEHUH HA BXOJZI€ B MACC-CIIEKTPOMETDP YCTAHOBJIEHA
TaKkUM 00pa3oMm, 4TO pa3AeseHHble OPraHUuYeCKHe KUCIOThI, BBIXOASAIINE U3 KOJOHKHU
s KX, BkmouenHol B mpudop s )KX-MC, npu ux BIpbICKMBAHUU B HCTOYHHUK
MOHU3ALUU CTAHOBATCS MOHU3MPOBAHHBIMU, HO HE MOJBEPraroTCs 3HAUYUTEJIbHON
dparmenTaunn. 3HaueHue HanpspkeHuss B MCBP, koropoe obecreunBaeT HOHU3ALUIO
NP CBECHUU K MUHUMYMY (pparMeHTal1, XOPOIIO U3BECTHO CIELUANNCTY B
JAHHOW 00JIaCTH TEXHUKHU.

HNonuzanus no meronnke ®HAJI(-) npoTekaer mo aApyromy mMexanusmy. OObI4HO
pas/ieieHHbIe OPraHNYECKHUEe KUCIOTHI (MOJIEKYJIbI), BRIXOASAIIHUE U3 KOJOHKHU st KX,
BKJIFOUeHHOH B mpubop ais XKX-MC, obaydaror ¢ momompo Y@ u3nyyeHus, 3To
NPUBOJHT K MEPEXOAY MOJEKYJ B BO30OYKIEHHOE COCTOSIHUE U MTOTEePE MOJIEKYJIaMHU
3JIEKTPOHOB, UYTO MPUBOJAHUT K 0OPAa30BaHUIO KATHUOH-paIuKaioB. OHBI TaKKe MOXKHO
MOJYYUTh KOCBEHHO, MMyTeM BO30YKIeHUs 1OOaBKHU, HAIPUMED, TOJNYOJid, KOTOPYIO
MOYHO 100aBHUTh K PAaCTBOPY 3KCTPArUPOBAHHBIX KHCIIOT.

C nmomompio MC (manpumep, MC Orbitrap) 0ObIYHO PEruCTPUPYIOT 3HAUCHUS
m/z s OpraHUYECKUX KUCJIOT, KOTAA OHH 3JTIOUPYIOTCS U3 KOJMOHKHU st KX u
nonusupyrrcsa B MC. C nomompto MCBP ype3BbpiualiHO TOYHO ONpPENENsIOT
OTHOILIEHUE MAaCChI K 3apsiay (m/z) opraHuYeCKUX MOHOB, 3TO 00eCreYnBaeT
BO3MOKHOCTb OTHECEHHUs] YHUKAJIbHBIX KOMIIO3ULUN 3JIEMEHTOB K MUKaM, CBA3aHHBIM
C KaXIbIM 3HaueHueM m/z. Takum oOpa3om, MUKHU Ha BBHIIEJIEHHOW HOHHOM
XPOMAaTOrpaMMe 3KCTPAKTA CHIPOH HE(PTH OTHOCSIT K KOHKPETHBIM HOHU3UPOBAHHBIM
OPraHUYECKHUM KHCJIOTaM. 3aT€M MOXHO ONpPeAesIUTh IJI0MAaau o MUKaMH Ha
BBIZICJICHHON MOHHOM XpOMAaTOrpaMMe, OTHECEHHBIMH K OJTHOMY HJIH OOJbIIeMy
KOJINYECTBY KOHKPETHBIX HOHU3UPOBAHHBIX OPraHUYECKUX KHUCIOT.

[Inomane nog NUKOM Ha BBIAEJIEHHOW HOHHON XpOMaTOrpaMme 3KCTpaKkTa ChIpOi
He(TH, OTHECEHHBIM K KOHKPETHOW OPTaHUYECKOH KHUCIIOTE, MOXKHO COMOCTABHTb C
MJIOLAABK MOJ NUKOM Ha BBIJEJICHHON HOHHOU XpOMaTOrpaMme, MOJYy4YEHHOU A
obpasua, comeprKamero KOHKpEeTHbIH 00beM CTaHAAPTHOrO PacTBOPA OAHON HIIH
OoJNbIIEero KOJNYeCTBA CTAHAAPTHBIX OPTaHUYECKUX KUCIOT. Takue craHgapTHBIE
pPacTBOPHI B TaHHOW 00JJaCTH TEXHUKH YaCTO HA3bIBAIOTCS "BHEIIHUMU CTaHIapTamMu'".
CraHnapTHBIA pacTBOpP MOXKET COAEPKaTh CTAHAAPTHYIO OPraHUYECKYI0 KHUCIOTY

(KMCIOTBI) P U3BECTHONW KOHIEHTPAINHU (KOHLUEHTPALHIX) B MOJSIPHOM

pactBopuTene, o0bryHO B ciupte C1-C3, mpeanoururensHo B MmeTaHojie. CTaHInapTHOM
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OPraHNYeCKON KHUCIOTONW MOXKET ABIATHCA KapOOHOBasA KMCJIOTA, HAIPUMEP, KUpHAs
kuciora C9-Cyo (ankaHOBasT KUCIOTA), IPEANOYTUTENBHO JOAEKAHOBAsA KUCIIOTA,

reKcazekaHoBas KUCJIOTa UK OKTaJeKaHOBasl KMCJIO0Ta, 00Jafaie 3Ha4eHUsAMU
OKJC, paBHbIMH 1, UM LUKJIOT€KCUIAIKAHOBASI KUCIOTA UJIN
LUKJIOTIEHTHIAIKaHOBas KMC0Ta, oOnanarouue 3nadeHusimu DKJIC, paBHbiME 2,
NPEANOYTUTEIbHO UKJIOTeKCUIINEHTaHOBAasA KUCI0TA. Takke MOKHO HUCIOJb30BATh
CTaHJIapTHbIE KapOOHOBBIE KUCIIOTHI, OOnanaruue 0ojiee BBICOKUMH 3HAYEHHUSIMU
OK/C, ecniu MUK OTHECEH K KOHKPETHOH OPraHUYEeCKOW KUCIOTe (KUCIOTam),
obnanarueit sHauenuem DKJIC, npeBpimaromum 2.

IIpennodYTUTENBHO, €CIU PE3YJIbTATHI ISl OTUX CTAHAAPTHBIX PACTBOPOB
MOJIY4alT ¢ UCTOJIb30BaHUEM Takoro ke npudopa nist XKX-MC, kak
UCIIONB3YIOMHUICS sl aHanu3a obpasna pacTBOpPa SKCTPArHPOBAHHBIX OPTraHUYECKHUX
KHUCJIOT.

IIpennoYTUTENBHO, €CJIU BBIACIEHHBIE HOHHBIE XPOMATOTPAMMBI MOJYYAOT IS
obyamarmux 3aJaHHBIMU 00BbE€MaMU HECKOIbKUX CTAHAAPTHBIX PACTBOPOB,
obyafaromux pa3HbIMA TOYHO U3BECTHBIMU KOHIIEHTPALUSAMU 110 MEHbIIEH Mepe
OHOM CTaHAAPTHOW OPraHMYECKON KUCIOThI. MOXHO NMOCTPOUTH KaJIuOpPOBOUYHBIE
3aBUCUMOCTU OTHOCHUTEJIbHBIX CONEPIKAHUN, ONPENEIIEHHBIX 10 MUKaM Ha
BBIJICJICHHBIX HOHHBIX XPOMAaTOrPaMMax, OTHECEHHbIM K CTAHAAPTHBIM OPraHUYECKUM
KHCJIOTAaM, OT U3BECTHBIX KOHLIEHTPALUI CTAHAAPTHOW OPTaHUYECKONW KUCIOTHI B
CTaHIAAPTHBIX pacTBOpax. OOBIYHO 3TH KATHMOPOBOYHBIE 3aBUCUMOCTH SIBJISTFOTCS
JUHENHBIMU. MOXXHO UCIIONB30BATh JUHENHBIN PErpeCCUOHHBIN aHAINU3 U NMOJIY4YUTh
ypaBHEHHUE, KOTOPOE CBA3BIBAET MJIOIIAAN MO NUKAMHU HA BbIAEJIECHHBIX HOHHBIX
XpomaTorpamMmmax (OTHECEHHBIMH K CTAHIAPTHOH OPraHHYECKOW KHCIOTE) C
KOHLIEHTPALUsIMHU CTAHAAPTHON OPraHU4e€CKON KMCJIOTHI B CTAHAAPTHBIX PACTBOPax.
MoOXHO NOJNYyYUTh Pa3Hble YPABHEHUs AJ PA3HBIX CTAHAAPTHBIX OPraHUYECKUX
KHUCJIOT.

[Ipenmonaraercs, YTO KaXXAbIH CTAHAAPTHBIA PACTBOP MOXKET 00J1a1aTh TOYHO
MU3BECTHOM KOHLEHTpPaLUel OJHONU CTAaHAApTHON OPraHUYEeCKOW KUCIOTHI UIH
U3BECTHBIMH KOHLIEHTPALUSIMU HECKOIBKUX CTAHAAPTHBIX OPraHUYECKUX KUCIOT.
Ecnu crannapTHble pacTBOPHI COAEPKAT HECKOJIBKO CTAHAAPTHBIX OPraHUYECKUX
KHUCJIOT, TO KOHLIEHTPALHIO KaXXA0H CTAaHAAPTHON OPraHUYECKOU KUCJIOThI MOXKHO

MEHSTh HE3aBUCUMO. MOXKHO MOJYYHUTh YpaBHEHHS (KaK 3TO ONMHMCAHO BBIIIE),
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KOTOpPBIE CBS3BIBAET IJIOLIAAN MO NMUKOM (ITMKaMH) Ha BBIJEJIEHHBIX HOHHBIX
XpoMaTorpaMmax, OTHECEHHBIM K CTAaHJapPTHONW OPraHN4ecKoil Kuciore (KUcioTam) ¢
KOHIIEHTPALUAMH CTAHAAPTHONW OPraHN4YeCcKON KUCIOTHI (KUCIIOT).

KonueHnTpanuu cTaHAapTHON OpraHUYeCKOW KUCIOTHI (KMCJIOT) B CTAHAAPTHBIX
pacTBOpax OOBIMHO BBHIOMPAIOT TaKUM 00pa3oM, 4TOOBI OXBATUTH AUATIA30H
KOHIeHTpauui, cocrapisitomuii ot 0,01 go 10 wact./mau (mr/n). as onpeneneHus
KOHIIEHTPALUU KOHKPETHONW OPraHM4YeCKON KUCIOThI B 00pa3ie 3KCTpaKkTa MOKHO
UCIIOJb30BAaTh OJJHO MJIM OOJIbIIEe KOJTUYECTBO YPABHEHHH, BKIIOUAKO IUX MJIOLIA]b
1o MUKOM (Ha BBIAEJIEHHOW HOHHOUW XpoMaTorpamMme, MOJy4eHHOM st oOpasna
pacTBOpa SKCTPArUPOBAHHBIX OPTAHUYECKHX KHCJIOT), OTHECEHHBIM K KOHKPETHOM
OpPraHUYeCKOU KUCIOTE.

OOBIUHO BBIOMPAIOT TAKYIO CTAHAAPTHYIO OPTAHUYECKYIO KHCIOTY (KHCIOTHI) (T.
€. KUCIIOTY, 00JagarIy0 U3BECTHBIM XHMMHUYECKHM COCTaBOM), KOTopasi obianaer
COCTaBOM, CXOJIHBIM C OTAEJIbHON OPTaHWYECKOW KHCIOTOH (KHMCIOTAMH), OTHECEHHON
K MUKy (TMKaMH) Ha BbIIEJIEHHOW HOHHON XpoMaTorpamMmme, moJIy4eHHOH i oOpasnua
pacTBOpa 3KCTPArUpPOBAHHBIX OPraHUYECKHX KUCIOT. Tak, HampuMep, €CiIu MUK Ha
BBIJICJICHHON MOHHOW XpOMaToTrpaMMe, MOJYUYeHHOH 1isi oOpas3ma pacTsopa
SKCTPAarupOBAHHBIX OPTraHUYECKUX KHCJIOT, OTHECEH K HACBHIIEHHONH HEPa3BETBIECHHOM
(obnaparomeit TMHEWHON LEMNbIO) KUPHOU KHUCIOTE, TO B KA4YeCTBE CTAaHAAPTHOU
OpraHUYECKOM KHCIOTHI MOXKHO HCIOJNIB30BATh 00JIa1al0IYI0 JHHEHHON LEembio
KUPHYIO KHCJOTY. ECu MUK Ha Macc-CreKTpe OTHECEH K MOHOLUKJINYECKON
Ha(TEHOBOU KHUCJIOTE, TO B KAYECTBE CTAHAAPTHON OPTaHUYECKOW KHCIOTHI MOJKHO
UCIOJb30BATh HUKJIOMEHTUIATKAHOBYO KUCIOTY HJIN LUKJIOTEKCHIATKAHOBYIO
KHCJIOTY.

Kpowme Toro, mpenmoJyiaraeTcst, 4T0 K paCTBOPY dKCTPArupOBaHHBIX
OPraHUYECKUX KHUCJIOT MOKHO JOOABHTh U3BECTHOE KOJHUYECTBO CTAHIAPTHOMN
OpraHUYEeCKON KUCIOTHI (B JAaHHOW 00JIACTH TEXHUKHU HA3bIBAIOLIEHCS "BHYTPEHHUM
ctanaptom"). B 3ToM ciiy4ae MUK A1l BHYTPEHHETO CTAHIapTa HE TOJIKEH
NepeKprIBATHCA (COBMAAATh) C MUKAMH OPTAHUYECKHUX KM CJIOT, MOJYYECHHBIX U3
JKCTPAKTA.

Cnoco0, npennaraeMslil B HACTOSAIIEM U300PETEHUN, MOKHO IPUMEHSATH 115
onpeaeJeHNs] KOJIHYECTB OAHON MK OONBIIETO KOJNYECTBA KOHKPETHBIX (OTAENIbHBIX)

OPraHn4veCKUX KHUCJIOT, COACPKAINUXCA B SKCTPAKTE.
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Cnoco0, npenaraeMslil B HACTOAIIEM H300pETEHUHU, TAKKE MOKHO MPUMEHSTh
ISl ONpeNlesIeHUs] KOJMYECTB MPeACTaBUTeNell OAHOTr0 Uiu OOJbLIEro KOJIN4eCTBa
KJIACCOB MJIM PSANOB FOMOJIOTHYHBIX OPraHUYECKUX KUCJOT, COAEPKALIUXCS B
skcTpakte. Takum oOpasom, crocob, mpeanaraemMplii B HACTOSIEM H300peTeHUH,
MO’KHO IPUMEHSTDH AJi ONpEAeNeHNsl KOJUYEeCTB OPraHUUE€CKUX KUCIOT, OTHECEHHBIX
K IIUKaM JJi NIPEACTaBUTEIEH KJIaCCOB MIIM PSAOB TOMOJOTHYHBIX OPTAaHUYECKUX
KHUCJIOT Ha BBIJEJIEHHON HOHHOUN xpomarorpamme. ITonHoe konuuecTBo
(KOHLIEHTpALUs) OPTAHUYECKUX KUCIIOT, BKIFOYEHHBIX B KJIACCHI UJIH Psi/IbI
TOMOJIOTHYHBIX OPTaHUYECKUX KUCJIOT, MOXKHO MOJYUYUTh NyT€M CYMMHUPOBaHUS
3HAYEHHH, MOJYYEHHBIX I KOJUYECTB (KOHLEHTPALHNI) KOHKPETHBIX OPTaHUYECKHUX
KHCJIOT, BKJIIOUEHHBIX B KJIACCHI UJIU PSIABI TOMOJOTUYHBIX OPraHUYeCKUX KUCIOT,
HarpuMep, ¢ HCIOJIb30BaHUEM KaTUOPOBOYHOH 3aBucuMocTu. Kpome Toro,
NpeanojaraeTcs, YT0 MOXXHO CYMMHPOBATh MJIOLAAHN MO NUKAMHU, OTHECEHHBIMHU K
NpeACTAaBUTENAM KJIACCOB UJIU PsIAOB TOMOJOTHYHBIX OPTaHUYECKUX KHUCJIOT, U 3aTeEM
CYMMAapHYIO IJIOIIaAb MOXHO HCIONb30BaTh AJS YCTAHOBJIEHUS KOJINUYECTBA
(KOHLIEHTpPaNHN) OPraHUYECKUX KUCIOT, BKJIIOUEHHBIX B KJIACCHI MU PSIBI
TOMOJIOTUYHBIX OPTraHUYECKUX KHCJIOT, HaIIpUMep, C UCIOJb30BAHUEM KaTUOPOBOUYHON
3aBUCHUMOCTH.

IIpeanoYTUTENBbHO, €CIU PSIAbI UJIN KJIACCHl TOMOJIOTUYHBIX OPTaHUYECKUX
KHCJIOT MPEACTABISIOT COOOM KJIACChl UM PsIABI KApOOHOBBIX KUCJIOT, 00JIaTar0UX
koHKpeTHBIM 3HadeHueM DKJIC, npeanoururensHo 3HadenusiMu IKJIC, paBHbiMHE 1
wiu 2 (unu 3Hauenusmu DKJIC, paBubiMu 1 1, 1 2). YCTaHOBJIEHO, YTO KOHLEHTPALIHH
NpeACTaBUTENEeH KIACCOB UJIU PSAOB FOMOJOTHYHBIX KapOOHOBBIX KHUCIOT,
obnanaromux 3HaueHueM JKJIC, paBHbIM 1, B ciaydae pa3HbIX 00pa3noB ChIpodl HEPTH
MOTYT pPa3JM4aThCsl, HAIPUMEP, O MeHbInel Mepe Ha £ 2,5%, B 4aCTHOCTH, IO
MeHblueil Mepe Ha = 5%. Tak’ke yCTaHOBJIEHO, YTO KOHLIEHTPALUU NPEeACTaBUTENEH
KJIACCOB HUIH PSITOB TOMOJIOTHYHBIX KapOOHOBBIX KHUCJOT, 00JIAIAI0IUX 3HAYCHUEM
OKJIC, paBHBIM 2, MOTYT OCTaBaThCsl B OCHOBHOM NOCTOSSHHBIMH B Clly4ae PasHbIX
o0pa3uoB ceIpoil HEPTH, HAIPUMEDP, KOHLEHTPALUH MOTYT OTJIIMNYATHCS MEHEe, YeM Ha
+ 1,0%, B wacTHOCTH, MeHee, yeM Ha = 0,50%.

Knacc roMmonorudusix kapOOHOBBIX KHCIOT MOXKET OBITh BBIOpAH U3 YHCIA

CIEYIOMUX:
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1. Knacc romonoruynbix coenunenuit odmei popmynsr CHyO,, B KOTOPO# X
o003HauaeT Lenoe YNCio, Haxosdmeecs B qjuanasoHe ot 5 1o 100, npennouTuTeabHo
ot 8 no 75, bonee mpeanoyTUTENLHO OT 8 10 60, 0COOEHHO MPeANnOYTUTENBHO OT 10
1o 45, y o6o3HauaeT uenoe 4uciao < 2x + 2, u n 0003HA4YaeT 1[eJI0e YHCIIO,
Haxoxsueecs: B auamnaszone ot 1 go 10, mpeanoururenbuo ot 1 1o 5, Gonee
NPEanoO4YTUTEbHO OT 1 10 3, 0COOEHHO MPEANOUYTUTENBHO paBHOE 2.

2. Knacc romonoruynbix coenunenuit obmei popmyner CHyO, (obnanarommue
sHaueHusimu DKJIC, paBHbiMH OT 1 10 5), B KOTOPOH X, y U N SIBISKOTCS TAKUMH, KaK
OTpeNleJIEHO BhILIE,

3. Knacc romonoru4nbix coenunenuii odmeit popmynst CHyO, (OKIAC = 1, 2 unu u
1, 1 2), B KOTOPOH X, Y U N ABJISIOTCA TAKUMHU, KaK ONPEAEIIEHO BHIIIE,

4. Knacc romonoruuneix coenunenuii oomei popmynst CxHyOy (OKAC = 1, 2 unu u
1, 1 2), B KOTOPOH X U Yy SABJSIIOTCS TAKMMH, KaK ONPEAEICHO BBIIIE.

JIns cenuanucTa B JaHHOM 00JIACTH TEXHUKU TOJIKHO OBITh OYEBUIHO, UYTO
OKJC saBnsieTcst CpeCTBOM BBIPAKEHHS CTENEHU HEHACBIIEHHOCTH OPraHU4YeCKOT0
coenuneHus. Otnecenne 3HaueHnit DKJIC k kaxnoit u3 GpopmyJ, MOJyIEHHBIX U3
YUCJICHHBIX 3HAYEHUH M/Z Ha MacC-CIeKTpe, sBIAETCS OOIMEenpUHATON METOIUKON
ananmusa. 3Hauenue JKJIC, paBHoe 1, 03HaYaeT UM HaJIU4YUE OAHOU T-CBSA3H (CBS3U
C=C unu cBsa3u C=0), unu 0AHOro 3aMKHYTOT'O MOJHOCTBIO HACBIIEHHOI'O KOJbIIA.
MO>KHO BUAETH, YTO HACBIIEHHbIE alu(aTuueckue MOHOKapOOHOBBIE KHCIOTHI
obnanarot 3naueHuemM DKJIC, paBHbIM 1, MOHOLUKINYECKHE HAQTEHOBBIE KHCIIOTHI,
comepkamue OJHY KapOOKCUIATHYIO QYHKIIMOHAJIBHYIO TPYIIY H HE COIEpIKaIHe
STUJIEHOBOHEHACHIIEHHbIE TPy Mbl, 00aanarT 3HaueHuem DKJIC, paBHbIM 2;
OeH30lHas KUCJIoTa U peHUuNyKcycHas kucyiora obnanaroT sHadeHueM DKJIC, paBHbIM
5.

JIns cnenuaiucTa B JaHHOM 00JIACTH TEXHUKHU TOJIKHO OBITh OYEBUIHO, UTO
MPEACTABUTENH KJIACCAa TOMOJIOTUYHBIX COEITMHEHU OMUCBIBAKOTCS OAHON U TOM XK€
oburel GopMyJioi, HO MOTYT OBITh Pa3HBIMU MO CTPYKType. [ns cnenunanucra B
NAHHOU 00JIACTH TEeXHUKHU TAKXKe TOJDKHO OBITh OYE€BUIIHO, YTO TOMOJIOTHYECKHUE PSIABI,
BXOJISIIHE B COCTAB KJIaCCa TOMOJIOTUYHBIX COCAUHEHUN, O3HAYAIOT TPYyIIy
COE€IMHEHUN, KOTOPBIE OTJIUYAIOTCS TOJABKO KOJUuecTBOM 3BeHbeB CHy,

COEPKAIMUXCSA B X TJIABHOW YriepoAHON nenu (sl pa3BETBICHHBIX YIIE€POAHBIX
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1ernei) Uiy B UX €IMHCTBEHHON YIJIepOJHON 1enu (A1 Hepa3BeTBIECHHBIX
yIJIepOAHBIX Hemnei). s cnenuaniucra B JaHHON 001aCTH TEXHUKHU TaK)Ke JOJDKHO
OBITH OYEBHAHO, YTO B ChIPON HEPTHU COAEPIKATCS MPEACTABUTENH MHOXKECTBA PA3HBIX
KJIACCOB TOMOJIOTHYHBIX OPTaHUYECKUX KHCJOT.

K ob6pasuy ceipoii HehTu HeoOs13aTEIbHO MOKHO 100ABUTb KUCIOTY IJIs
omnpeaeseHNs] CTENIEHH U3BJIeUeHUs (T. €. OPraHUYECKYIO KHCJIOTY) PU U3BECTHOM
KOHIeHTpauuu. [IpeAnoYTUTENbHO, €CJIM KUCIOTY AJIs ONPENeIeHUs CTeTIeHH
u3BJieYeHUs1 N10OABISIOT K 00pa3uy cbipoii HeTH B Bume pa3daBIeHHOrO pacTBOpa B
OpPraHUYECKOM pacTBOpUTENe (HUKE B HACTOSAIEM H300PETEHNH Ha3bIBAKO IETOCS
"CTAaHIAPTHBIM PACTBOPOM KHUCJIOTHI IJIsI OTIPEJIeICHHs] CTEeTIEH! U3BJeueHus").
CraHpapTHBINA PacTBOP KHUCIIOTHI JIsl ONPEAEICHUS CTEIEHH U3BJICYEHHUSI MOXKET
obyiianaTh KOHUEHTpALHEH KUCIOTHI IJIsl ONPEeAEIEHHs] CTENIEHH U3BJICUCHUS, PABHOH
ot 0,5 mo 5 mr/n, mpennodrutenbHo OT 0,5 10 2 Mr/j1, 0COOEHHO MPEAMOYTUTETBHO
paBHO# nmpumepHo 1 mr/n. KonnuecTBO cTaHAapTHOTO pacTBOpPa KUCIOTHI AJISI
OTpeneIeHNs] CTENIEHHN U3BICUEHUs, 100aBIsIeMOro kK 00pasny cbipoit HepTH OOBIYHO
HAaXOAMUTCs B AuanaszoHe ot 2,5 1o 10 Mk, npeanodtutensbHo ot 2,5 ao 0,75 Mk,
HampuUMep, PaBHO 5 MKIL.

IIpumepom noaxonsme KUCIOThI AJIs ONpeNeNeHNs CTEeIIeHU U3BICYCHHS
ABisiercs 1-anamaHTaHkapOoHOBas kucinora. 1-AnamaHTaHkapOOHOBasI KHCIOTA
COZIEPKUT 4 COEIMHEHHBIX LIUKJIOTeKCAHOBBIX KOJIbIIA U TO3TOMY OHa obyajgaer
BbicOKUM 3HaueHueMm DKJIC (cm. HuKe).

ITo MeHbIIe# Mepe 4acTb KUCJIOTHI AJIsl ONpPenesIeHUs CTEIIEHU U3BJICYCHHS
U3BJIEKAIOT U3 HKCTPAKTA, MOJYy4YeHHOTO U3 oOpa3ua ceipoil HepTH. COOTBETCTBEHHO,
BbIJICJICHHBIE HOHHBIE XPOMATOTPAMMBbI PACTBOPOB SKCTPATHPOBAHHBIX OPraHHYECKUX
KHCJIOT B TIOJIIPHOM OPTaHUYECKOM PAacTBOpHUTENE (PACTBOPUTEISIX) COAEPIKAT
BBIJICJICHHBIH MUK, OTHECEHHBIN K KUCJIOTE JJIs ONPEAeIeHHs] CTENICHHN U3BJICUCHUS.

IMpennouturensHO, ecnu cTenenp uspiaeuenus (CH) onpenensitor mytem oTOopa
TaKOI0 e KOJHMYECTBA CTAHJAPTHOTO PACTBOPA KUCIOTHI AJIsI ONPENEICHUsI CTEIeHU
u3BJiedeHus (kKak gobapisiemoe Kk oOpasiy cripoit HepTH) U pa3OaBIeHUs STOTO
pacTBOpa MOJSPHBIM OPTAHUYECKHUM PACTBOPHUTENEM (PACTBOPHUTENSAMH), KaK
UCIIONB3YIOMUICS ISl TOJMYYEeHUsI paCTBOPA HKCTPAKTA, COAEPIKAIIETO
SKCTPAarupOBaHHBIE OPTAHNYECKHE KUCIOTHI B MOJSIPHOM OPTaHUYECKOM PACTBOPUTETE

(pactBopuTensx ). [IpeaAnOYTHTENBHO, €CIU MOJYYCHHBIH PACTBOP KUCIOTHI IJIsI
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ONpeAeNIeHUs] CTEIEHHU U3BJIECUYEHUS B MOIAPHOM OPraHUYECKOM PACTBOPUTENE
(pacTBOpHTENAX ), OOMANAET TAKUM K€ 00BEMOM, KaK pacTBOP SKCTPAKTA B MOJSIPHOM
OpPraHU4YecKOM pacTBOpuUTee (PaCTBOPUTENAX ). 3aT€M PaCTBOP KUCIOTHI IJIs
ONpeleIeHNs] CTENEHU U3BJIEYEHUs AHAJIU3UPYIOT C MOMOUIBIO )KUAKOCTHOM
xpomarorpaduu - Macc-CneKTPOMETPHUH IO TAKOH JK€ METOAHMKE, KaK pacTBOP
SKCTPAarupOBaHHBIX OPraHUUYECKUX KUCJIOT.

3aTeM mJoIaab MoJ MUKOM (OTHECEHHBIM K KHCJIOTE JJIs ONpPeAesIeHHs CTeTIEHH
U3BJICYCHUS ) HA BBIJEJICHHBIX HOHHBIX XPOMATOrPaMMax, MOJYYEHHBIX IS KaXA0TO
U3 paCTBOPOB 3KCTPATUPOBAHHBIX OPraHUYECKUX KHUCJIOT, CONOCTABISIOT C MJIOMAbIO
1o NMUKOM (OTHECEHHBIM K KUCJIOTE JUIS OTIPEeAeSIeHUs] CTENeHH U3BJICUCHHUS ) Ha
BBIICJIEHHON MOHHOM XpOMaTorpaMMe, NOJY4YeHHON AJisl pacTBOpPAa KUCIOTHI AJIs
onpeneneHus crenenn u3BneueHus. Crenenp u3pnedenus: (CH) MOKHO ONpenenuTh,
KaK OTHOIIEHHUE IUIOIAH MO BBIACICHHBIM MUKOM (OTHECEHHBIM K KHCJIOTE AJIsS
OTpenesIeHNs] CTENIEHH U3BJICUEHUS ) HA BbIICJIEHHOW HOHHONW XpOMaTorpamMmme,
MOJIYy4EHHOU AJIs PaCTBOPA 3KCTPArMPOBAHHBIX OPFaHUYECKHUX KUCJOT, K IJIOIMAAH MO
NUKOM (OTHECEHHBIM K KHCJIOTE JJIsl ONPeAeIeHNs] CTEIIeHN U3BJICUCHUS ) Ha
BBIICJICHHON MOHHOM XpOMaTOrpaMMe, NOJYYEHHON JJIsl pacTBOpPAa KUCIOTHI A
onpeneseHNs CTENIEHN U3BJIeUEeHUs. ANbTEePHATUBHO, cTeneHb uspnedenus (CH)
MOXHO ONPEENNUTh, KaK MJIOMAAb MO MUKOM (OTHECEHHBIM K KUCIIOTE IS
OnpeaeseHNs] CTENIEHN U3BJI€UEHUs ) HA BbIICJIEHHOW HOHHONW XpOMaTorpamme,
MOJIYy4€HHOM sl paCTBOPA HKCTPArUPOBAHHBIX OPraHUYECKUX KUCJIOT, BBIPAXKEHHYIO B
NPOLIEHTAX OT IJIOIIAAH MOJ MUKOM (OTHECEHHBIM K KHCJIOTE IJIsl OMpeaeIeHHs
CTEMEeHU M3BJICYEHUsI) HA BBIJCIIEHHONH HOHHOW XpOMaTOrpaMMe, MOJyIeHHO ISt
pacTBOpa KUCJIOTHI AJIsl ONPENENIEHUsl CTEIEHHU U3BJICUEHUS .

3aTeM coaeprKalrecs B 3KCTPaKTe KOJUUECTBa, ONpeeIeHHble NI KaXa0n
KOHKPETHOW OpTaHWYeCKON KHUCJIOTHI (MJIH AJIS IpeICTaBUTEN el Kilacca Uiu psa
OPraHUYECKUX KUCIJIOT), MOKHO MEePECUUTATh C UCTIOJIb30BAHHEM CTEIEHH HU3BJICUCHUS
U MOJIYYUTh KOJIMYECTBO KOHKPETHONW OpPraHUYeCKOW KUCIOThI WU NMpeAcTaBUuTeNel
KJlacca MM psiia OPraHUYEeCKUX KHCJIOT, COAep Kamuxcsi B oOpasue cbipoit HedTu.

O0pa3usl cbipoii HeYTHU MOKHO aHATU3UPOBATH HA IPOU3BOACTBEHHOM O0OBEKTE
WM UX MOKHO aHaJIM3UPOBATh B JAOOPATOPUH, PACIIONOKEHHON Ha PAaCCTOSHUHU OT
NPOU3BOACTBEHHOrO 0OBbekTa. J{JIsl yMEHbIIEHHUS] BEPOSITHOCTH KaKUX -JI1M00 M3MEHEHUH

XUMHUYECCKOro cocraBa o6pa3u013 O6pa3LIbI MOKHO OXJIaAWUTb 1O MPOBCACHNA aHAJIN3a
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(Hampumep, UX MOKHO OXJIAJUTh O TeMIepaTypbl, paBHOH Hike 10°C,
MPEeanoYTUTEIbHO Haxoasimencs B nuamnasone ot 3 1o 5°C). BeposTHOCTh Kakux-1ub0
U3MEHEHUH XMMHUYECKOr0 COCTaBa 0OpPa3LOB MOXKHO JOMOJHUTENbHO YMEHBIIUTD
nyteMm obecreyeHus yaaleHust kuciopoaa us obpasuos. B wactHocTH, oOpasisr
MO’KHO XpaHUTb B HHEPTHOW aTrmMocdepe, HanmpuMmep, B aTMocdepe azora.
[IpennouTUTENbHO, €CIIU O MPOBEAEHHS aHaIu3a 00pa3ibl JOOBITON HEYTH XPaAHST B
TedueHue MeHee | Mecsina, 6oJiee MPEaNOUYTHTENbHO, B TEUEHUE MEHee 2 Hellelb,
0COOEHHO MPEANOUYTUTENIbHO B TeUeHUEe MeHee | Hemenu.

Hactosimee nzo0pereHne mpoOUILIIOCTPHPOBAHO CO CCHUIKOW Ha MPUBEICHHBIE
HUJKE NMPUMEpBHI.

SKCITEPUMEHTAJBHBIN PA3JIE]

Coipyro HEQTH, KOTOPYIO AHATH3UPOBAJIU C UCTOJB30BAHHEM Cr1ocoba,
mpenjiaraeMoro B HacTosmeM n3odperennu, odnanana 3aadenusmu OKT,
npuBeAeHHBIMH B Tabnuie 1.

Tabnuna 1 - 3nauenns OKT u maccer 00pa3noB HeoUHIEeHHON HEPTH

Ceipast HedpTp | OOmee xkucmoTHoe ynucao (mr/(r Macca o0Opa3ua HeOUHIeHHOU
KOH)) HedTH (1)
1 1,8 0,500
2 0,34 1,000
3 1,05 0,500
Matepuansl

[Monyvanu obnanaromuii KOHUEHTpauuel, paBHoi 1 mr/mn, pacteop 1-
aTaMaHTaHKapOOHOBOM KHCIOTHI (KHUCIIOTA ISl ONPEae/IEHUsT CTEIEHN U3BJIEYEHHUS ) B
auxjopmetane (JIXM).

IMony4uanu cMech TUATHIOBOrO 3puUpa U MypaBbUHON KUCTOTHI (2 00.%
MypPaBbUHOW KHUCJIOTHI), IPeAHASHAUEHHYIO ISl HCIIOJIb30BaHHUS B KAYECTBE JJIFOEHTA
171 KOJIOHKH 1151 TBepaodaszHoi skcTpakuuu (TDI).

OOpasusl cbipoii He()THU MOMEIATH B COCYABI AJs1 00pa3noB (s KaxKa0ro
obpasua ceipoii He()TH UCMONB30BAIN OOUH COCYI AJsi 0Opas3ia) mpu KOJIUUECTBAX,
yKa3aHHBIX B Tabnuie 1. 3aTem kaxkabiii odpasen coipoii HeTH pa3daBisiig ¢
MOMOIIBIO 3 MJI FeKCaHa, 3aTeM HeoOs3aTeNIbHO 100aBIsAIU 5 MK 00JIafarInero

KOHIIEHTpanuen, paBHoi 1 mr/mu, pactBopa l-anamaHTaHKapOOHOBOW KHUCJIOTHI
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IIpouenypa skCTpakuuu

Kaprpumxu nnsa rBeprodasnoii skcrpakuun (TPI) (Mega BE-NH2, 1 r, 6 mi),
OJIMH KapTPHUIXK AJIs KakI0ro obpasua celpoit HeTH, YCTaHABIUBAJIN BEPTUKAIBHO B
YCTaHOBKY AJIs1 BAKYYMHOTO QpuiabTpoBaHusi. Kaxkablii KapTPUIK CONEpPIKaT STHKETKY.

VcTaHOBKa JJIs1 BAKYYMHOIO (UIBTPOBAHMS BKIIFOYAIa BAKYYMHBIH HACOC AJIS
MPOKAaYMBAHUS KUIAKOCTHU Uyepe3 KapTpuku. 11oa kakapiil kapTpUaAXX NOMeanu
CTEKJISTHHBIN cocya st coopa oObemom 25 mu st cOopa MOTOKA, BRIXOASAIIETO U3
KaXJ0ro KapTpUaxKa.

BakyyMHbIi HaCOC, BKJIOYEHHBIH B YCTAHOBKY AJIs1 PUIBTPOBAHMUS, BKIIOYAIH
s obecrnedeHus TaBJIEHHs, pAaBHOTO puMepHo 2 mroiima pT. ¢T. (50,8 Topp).

3aTeM KapTPUIKU KOHAUIIMOHUPOBAIU C UCcoJb3oBaHueM OT 20 1o 30 mn
pacTBOpUTENsI-TeKCcaHa A0 TeX MOop, MOKa YPOBEHb I'€KCaHa He JOCTUTa)l BepXHel
4aCTHU CJIOEB COPOEHTOB.

BakyyMHBII HaCOC BBIKJIIOYAJH U BBIXOAALUIUN MOTOK IeKCaHa yAalsiiu U3
KaXaoro cocynaa st coopa.

Haxoasmuecs nox kapTpUIKaMU CTEKJISIHHbIE COCYAbI 3aMEHSIIM U BaKYYyMHBbIH
HaCcOC BKJIOYAJIU.

3arem pasdaBiieHHbIE 00pa3Lbl CBIPO HEPTU MOMEIATN B BEPXHIOK 4aCTh
KapTpuaxei. 3aTemM Kak[blil CTEKJISIHHBIA COCYl IPOMBIBAJIM HEOOIbIIUM
KoJan4ecTBOM rekcana (ot 0,25 no 1 Mur) u rekcaH BMecTe ¢ paCTBOPEHHBIMH B HEM
CJIEIOBBIMH KOJHMYECTBAMH ChIPOH HE(PTU MOMEINAJIN B BEPXHIOK YacCThb KapTpUAXKe
st T®D u pacTBOPUTENH IOUPOBANIU U3 CJI0s1 COPOEHTA, COMEPIKAIEToCs B KAKA0OM
KapTpHUJUKeE.

3areM KaKAblid KapTPHUIK 3JTOUPOBAIU ¢ MOMOMBI0 OT 20 10 25 M
nuxiopmertana (IXM) no tex mop, moka yposerb XM He nocTuran BepXxHe# 4acTu
ciosi copOeHrTa.

BaxyyMHBII HACOC BBIKJIKOYAIU U BbIXOAAMUN NOTOK JIXM ynansnu u3 cocynos
s coopa.

Haxopsimuecs mox KapTPUIKaAMU CTEKJISIHHBIE COCYIbI 00BeMOM 25 M
3aMEHsIJIM U BAKYYMHBIM HacOC BKJIIOYaJIH.

Kaprpuaxu snmroupoBanu ¢ nomompeo 10 M nustTuinosoro 3¢upa (go Tex mop,

IIOKA YPOBEHb PACTBOPUTEJNS HE JOCTUTAJl BEPXHEH 4acTu CjI0eB COPOEHTOB).
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BakyyMHBII1 HACOC BBIKIIIOUAJIH U BBIXOIAIMUI MOTOK AUITUIOBOTO 3dupa
yAAJSAIU U3 COCYAOB 1A coopa.

3aTeM Ha YHCTBIE CTEKJISTHHBIE COCYABI Ajisi cOopa oObeMoM 25 MJI HAHOCUITU
5TUKETKHU, UX B3BELIMBAJIU U MOMELIAIH MO KapTPUIKHU.

BaxkyyMHBII1 HaCOC BKJIIOYAIN U KAXKJIBIM KapTPUAXK 3IOUPOBAIU ¢ momMoumpo 10
MJI CMECH TM3THJIOBOTO 3(pUpa U MypPaBbUHOH KUCJIOTHI (IO T€X MOp, NOKA YPOBEHb
CMeCH PacTBOPUTEJNICH He NOCTUTal BEpXHEN YaCTH KapTPUIIKEH ).

BakyyMHBII HACOC BBIKJIFOUYAJIH.

3aTeM cocyabl (KaKAbli Comep  a pacTBOP SIOUPOBAHHBIX KUCJIOT B CMECH
OUSTHIIOBOTO 3pUpa U MypaBbUHOW KHCJIOTHI) H3BJIEKAIN U3 YCTAHOBKHU JUIS
BAKYYMHOTrO (pHIIBTPOBAHUA.

3aTeM pacTBOPHUTEIND (IJIFOCHT - CMECHh JUITHIJIOBOTO 3 Upa U MypaBbUHOM
KHCJIOTBI) YAAJSUIN MyTEM BBIMAPUBAHUS C UCIIOJB30BAHHEM OaHU C TPaHyJaMu (MIIH C
BOJOH) M MOJIy4YaJIH 3KCTPAKT, COAEPIKAMUN HKCTPAarupOBaHHbBIE OPraHNYECKUe
KHCJIOTBHI.

ITocne BrimapuBaHUs PaCTBOPUTENS KaXAblil COCY MOBTOPHO B3BEIIUBAIHU U
OMpeNeNs i MacCy SKCTPAarupOBAHHBIX OPraHUYECKUX KUCIOT, T. €. Macca KUCJIOT =
(Macca cocyna st coopa + 3KCTparupoBaHHbIE KUCJIOTHI) — Macca MyCcTOro Cocyaa
s coopa.

Cocynbl nis cOopa 3aKpbIBaJIU KPBILIKAMHI U HKCTPAKTHI, COAEPIKAIIHE
OPTaHUYECKHUE KUCJOTHI, COXPAHAIN AJSA AaHAJIN3A C TOMOILIBIO KUJKOCTHON
xpomaTtorpaduu - MacCc-CIeKTPOMETPHH.

[Tony4yeHne CTaHAAPTHBIX PACTBOPOB CTAHAAPTHBIX KAPOOHOBBIX KUCIIOT,
npeaHa3HauYeHHbIX JJIsl aHAJIN3a C TOMOIIBIO JKUAKOCTHOH XpomaTtorpaduu - macc-
CIIEKTPOMETPUHU

JUist monydeHus! KaTuOPOBOUYHBIX KPUBBIX, MPETHA3HAUYCHHBIX JJIsS
KOJIMYECTBEHHOTO ONpeeNeHUs] KOJIUYeCTBa OpraHuYeCKUX KUCIOT,
SKCTPArupPOBAHHBIX U3 KaXAOTro oOpasua cbipoil HeTH, NCMOIB30BAIH CTAHIAPTHBIE
KapOOHOBBIE KHUCIIOTHI.

[Tony4yanu 4 HICXOAHBIX PACTBOPA, MPEACTABISAIOIUE COO0H pacTBOPHI
CTAHIAPTHBIX KapOOHOBBIX KHCIOT (1 Mr/m) B MeTaHose. DTU UCXOAHBIE PACTBOPHI

SIBJISLINCH pacTBOpaMu: (a) JoAeKaHOBOU kucyaoTel (;kupHas kuciora Cj), (b)

rekcagekaHoBoi KucaoThl (kupHas kucioTa Cg), (C) OKTageKaHOBOI KUCIOTHI
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(xupnas xkuciota C;g) u (d) UHKJIOTeKCUITTEHTAHOBON KUCIOTHI. JJIst Kaxkaoro
HUCXOAHOT'0 PAaCTBOPA TILIATENBHO OMpPEENsi MacCy CTAaHAapPTHON KapOOHOBOM
KUCJIOTBI U MacCy METAHOJIA, YTO MO3BOJISIJIO TOYHO ONPEAETUTh KOHLEHTPALUIO
CTaHIAapTHOH KapOOHOBOM KHCJIOTHI B KaXKJOM HCXOJTHOM pacTBOpe. 3aTeM pa3Hbie
00beMHBIE KOJTUYECTBA HCXOAHBIX PACTBOPOB CMEIINBAIH C PA3HBIMU OObEMHBIMHU
KonudecTBaMu MeTaHosa u JIXM u nosnydanu psaa CTaHAAPTHBIX PaCTBOPOB
(comepskalux KakaAyK M3 CTAHAAPTHBIX KAaPOOHOBBIX KMUCIIOT) IJIs aHAJIU3A C
MOMOIIIO KUJKOCTHOU XpOMaTOrpaduu - MacC-CIIeKTPOMETPHH.

KonuuecTBo Kax10ro HCXOAHOrO pacTBOpa U KoJudecTBa MetaHosa u XM,
HUCTIOJIb3YIO WX CS ISl TIOJIYUEHUSI CTAHIAPTHBIX PACTBOPOB, YKa3aHbI B MPUBEIEHHON
HUke Tabuie 2:

Tabnuua 2 - CtangapTHBIE paCTBOPHI

KonueHnTpauus ;kupHbIX KonuuecTBo kaxaoro MeTtanon AXM
KHCJIOT (4acT./MJIH) HUCXOOHOro pactBopa (M) | (MKXI) (MKT)
0,1 0,1 666,6 333
0,5 0,5 665,0 333
1,0 1,0 663,0 333
3,0 3,0 655,0 333
5,0 5,0 647,0 333
7,0 7,0 639,0 333
10,0 10,0 627,0 333

ITonyuenune 0Opa3oB pacTBOPOB 3KCTPATUPOBAHHBIX KHCJIOT, MPEeIHA3HAUYESHHBIX
IJIs1 aHAJTU3a C MOMOIIBIO JKHAKOCTHOU XpoMaTorpaduu - Macc-CneKTpOMETPUH

C nomommpto nunerku odbemoM 1000 MKJI B Kakablld cocya aisi cOopa, B
KOTOPOM HaXOJMJICS SKCTPAKT, COAEPKALTUNA SKCTPArHPOBAHHbIE OPTAHUYECKHIE
kucaotsl, nodasyusiau 1 ma JIXM. C nomoruibio nunetku odbemom 100 Mk otbupanu
MOPLUIO MOJYYEHHOIO PacTBOPA S3KCTPArMPOBAHHBIX OPraHUUYECKUX KUCIOT B JIXM
00beMoM 50 MKJI ¥ 3Ty TOPLHIO pacTBOpa N00ABISIU B CHAOKEHHBIN MaTpyOKOM s
BBEIEHHS CTEKJISIHHBINA cocyl 00beMOM 2 MiI. 3aTe€M C MOMOIIbI0 MUIETKH 00BEMOM
100 Mkn B cTekysiHHBIN cocyn nodasisuiu 100 Mk metanosna (MeOH) u nonyvanu
PacTBOP 3KCTPAarUPOBAHHBIX OPraHUYECKUX KUCIOT B cmecu JIXM u metanona. 3atem
CTEKJISTHHBIN COCYJ 3aKPBIBAJU KPBIIIKOH U PacTBOP MEPEMEIINBAIH, HAPUMED,

NyTEM BCTPAXHUBAHUA.
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ITony4yeHune HeoOsA3aTeIPHOr0 00pa3a KUCIOTHI AJIsI ONPEENICHUs] CTENEeHU
U3BJIEYEHUS, IPEJHA3HAUEHHOTO AJIsl aHAJIN3a C MOMOIIbIO KUJKOCTHOMN
xpomartorpaduu - Macc-CleKTpOMETPHHU

B nycroii conepkamuil STUKETKY CTEKJISHHBIN coCya NOOABISIIN 5 MK
obOnagaromero KOHIEHTpauel, papHoi 1 Mr/mi, pactBopa 1-agamaHTaHKapOOHOBOI
KHCJIOTHI (KMCJIOTA JUJIS ONpEeeNIeHHs] CTENeHN U3BJIEYEHNUs) B TUXJIOpPMeTaHe U 00beM
NOBOAUJIM 10 paBHOTO 1 Ma ¢ momMouipto cmecu JAXM u meTtaHosa, pu 3TOM
NOJIyYeHHBIH pacTBOp 00nanan o0beMHBIM OTHOLIEeHUEeM JIXM:MeTaHoI,
cocraBysitomuM 333:667. 3aTeM cOCy 3aKpbIBANIM KPBIIIKOH 1 oOpasen
nepeMelBaly, HallpuMep, MyTeM BCTPSAXHUBAaHUS.

YcnoBus npoBeaeHHs KUAKOCTHON xpomaTtorpadun (2KX)

[Mpubop nnsa XKX-MC Bximto4aa KOJOHKY IJIS JKHIKOCTHOHM XpomaTorpadpuu
(KX), obnanaromyro pazmepom 2,1 mmx100 MM 1 comepikamyo HEMOABUKHYIO a3y -
MOAUGDHUIIMPOBAHHBIE OKTUJICHJIMJIOM YaCTUIBI JUOKCH 1A KPEMHUs, 00nafarmmne
pazMepom, paBHbIM 2,7 MKkM. B kononke aia KX ncnonb30Bajiu NpUBEIEHHbIE HUXE
MOABYKHBIE (a3bI:
noasuxkHas gaza A: HyO:MeOH, o6bvemuoe oTHomenue 9:1 + 10 MM anerar
aMMOHUS; U
noasmxkHas ¢paza B: MeOH + 10 MM auerar aMMOHUS.

Kononky nis KX cra®xanu 31F0€HTOM, HaIPaBIsieMbIM HETIOCPEACTBEHHO K
ucrtounnky UOP cucremsr s macc-cnekrpomerpun (MC). 3aTem BeiOupanu
HavaJibHbIe YCJIOBUs daronpoBanus (moasuxkHas ¢asa B: 80 006.%; nmoasuxkHas ¢asza
A: 20 06.%; 0,3 mi/mMuH.). 3aTeM KOJTUYECTBO MOABUKHON (pa3bl A B TedeHHEe 2 MUH
yMEeHbIIa U 10 HYJs, 4TOObI moaBuskHas ¢asa npeacrasisiaa codolt 100% monBukHON
¢as3br B.

ITpu BkIFOYEHHOM Hacoce cucTeMbl st KX oOpas3ubl SKCTparupoBaHHBIX
OpraHUYECKUX KHUCJIOT, 00pa3Lbl pACTBOPOB CTAHAAPTHBIX KapOOHOBBIX KUCJIOT U
o0pasubl pacTBOpPa KUCIOTHI JJIsl ONPENeNICHUs CTEIEHN U3BJICYEHHs B 3apaHee
3aJJaHHOM MOpsIIKE BBOJMIM B KOJIOHKY cucTeMbl 145 JKX ¢ ucrnonbzoBaHuem
UHXKEKTHPYyeMoro oorema, paBHoro 5 MkJji. CtaHgapTHble KapOOHOBBIE KHUCIOTHI
BBOJMJIM B TIOPSIIKE YBEJIMYEHUsI KOHIIEHTPAIIUN KapOOHOBOI KHCIOTHI.

[IpennoutruTenbHO, eciu 00pa3Lbl AHATU3UPOBAIH TPUXKIBI.
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O6paboTka HaHHBIX - CTAHAAPTHbIE KAPOOHOBBIE KUCIIOTHI

PaccunTeiBany KOHLEHTPALUH CTAHAAPTHBIX KapOOHOBBIX KUCIOT (SKUPHBIE
kucaoThl C1g, C16 1 C1g M UMKJIOTEKCUJIMEHTAHOBASI KUCJIOTA) B KAXKJIOM CTaHIaPTHOM
pacTBope.

3aTeM A KaXKA0ro CTaHAapTHOrO pacTBOpPa ONpPEeNsIn OTHOCUTENbHOE
COZIepIKaHMe MO HAXOMAIUMCS Ha BBIJGJIEHHBIX HOHHBIX XpOMAaTOIpaMMax MUKaM,
OTHECEHHBIM K YETBIPEM CTAHIAPTHBIM KapOOHOBBIM KHUCJIOTAM.

[Mony4anu KaauOpPOBOUYHBIE 3aBUCHMOCTH OTHOCUTEIBHOT'O COAEPIKAHMUS,
ONpPEAEeEHHOTO MO HAXOASIIIUMCS Ha MOJYYEHHBIX JJIs CTAHIaPTHBIX PACTBOPOB
BBIJICJICHHBIX HOHHBIX XPOMAaTOIPaMMaxX MUKaM, OTHECEHHBIM K CTaHIAPTHBIM
KapOOHOBBIM KHCJIOTaM, OT U3BECTHBIX KOHLEHTpAaLUH (B 4acT./MiTH) KapOOHOBBIX
KHCJIOT B CTAaHAApTHOM pactBope. CTpouau yersipe KaauOpoBOUHBIE 3aBUCHMOCTH (110
OJHOM JJIs1 KAXKAOro CTaHAapTa CTAHAAPTHONW KapOOHOBOH KHCIOTHI), BCE OHH
SBJISJIUCH TUHEHHBIMU 3aBUCUMOCTSIMHU . JIJIsl KaXKJ0ro CTaHAapTa KapOOHOBOM
KHCJIOTBI ONPEAeNIsN 3aBUCUMOCTH HAUJYUYIIEero COOTBETCTBHS, OONaaroniue
sHauennsamu R (ko3 puiueHT neTrepMuHannn), paBHbIMU He MeHee 0,99. 3atem mis

Ka)X10H KanuOpOBOYHOMN 3aBHCHMOCTH IOJyYaly YPAaBHEHHS U1 3aBUCUMOCTEM
HauJy4llero COOTBETCTBHUS.

O6paboTka gaHHBIX - 00pa3Lbl IKCTPATHPOBAHHBIX OPTAHMYECKHX KUCIOT

Omnpenensiy OTHOCUTENBHOE COJlepIKaHNEe IO HAXOAAIMUMCS Ha MOJYYEHHBIX JJIs
KaXa0ro o0pasna pacTBOpa SKCTPATHPOBAHHBIX KHUCIOT BBIAEIEHHBIX HOHHBIX
XpoMaTorpaMmax MUKaM, OTHECEHHBIM K MPEACTABUTENAM Kiacca KapOOHOBBIX
kucaoT, obnanaromum 3HadeHusiMu DKJIC, paBubiMu 1 (st m/z, HAaXOASAIETOCS B
nuanaszone ot 0 o 800). Kaxnweiit oOpasen pacTBopa 3KCTParup OBAaHHBIX KHCJIOT
TPUIKIBI AHATU3UPOBAJIM C TOMOLIBIO KUIAKOCTHONW XpoMarorpaduu - Macc-
CNIEKTPOMETPHUHU MPU XOPOLIEH BOCIPOU3IBOIUMOCTH.

O6paboTka HaHHBIX - KHCJIOTA JJIs ONPENEIeHUs CTETIEHH U3BICYCHUS

HeoO0s13aTenbHO MOXKHO ONpenenuThb (TPUKIBI) OTHOCHUTEIbHOE COAEPKAHHUE 10
HaxXOASLIEeMYCsl Ha MOJYUYEHHBIX AJS KaKA0ro obpasma pacTBOpa 3KCTPArupOBAHHBIX
KHCJIOT (KOTOPBIHA COAEPIKUT HEOOSA3aTENbHYIO KUCIOTY JJIsl ONPEeesIeHUs] CTEIeHU
M3BJICYCHUS ) BbIIEJIEHHBIX HOHHBIX XPOMAaTOTPaMMax MUKY, OTHECEHHOMY K KHCIIOTE

IJIsl OTIpeNieJIeHHs CTerneHu u3ByiedeHns (1-amamMaHTaHKapOOHOBAsI KHUCIIOTA).
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Tak:ke MOXHO ONpenenuTh (TPHXKIAbI) OTHOCUTENBHOE COJEPIKaAHUE 11O MHUKY,
OTHECEHHOMY K KHCJIOTE JUJIsl ONpeaesieHusl CTeneHn u3pnedeHus (1-
aJaMaHTaHKapOOHOBAs KUCIOTA), IJI KOHTPOJBHOTO 0Opas3La KUCIOTHI JUIs
onpeneseHNs] CTENEHH U3BJeueHus (IMOJYyYEeHHOro TaK, Kak OMMUCAHO BBIIIE). JTO
ofOecrneunBaeT OLEHKY KOJUYECTBA OPraHMYECKUX KHUCIOT, SKCTPATrHPOBAHHBIX U3
Kaxnaoro obpasua ceipoii HeTH, MOCKONbKY Mpu dKcTpakuuu 100% opraHMYecKux
KHCJIOT U3 00pa3loB ChIpO HePTH OTHOCUTENbHOE coaepkanue | -
aZaMaHTaHKapOOHOBOH KUCIOTHI, ONMPENeJEHHOE MO BbIEJICHHBIM HOHHBIM
XpoMaTorpaMmam, MOJIy4EeHHbIM i1 00pas3na 3KCTPaKkTa u JJIsl KOHTPOJIbHOTO
o0pasua, JOJIKHO SIBJISITHCS OAUHAKOBBIM.

PesynbpTatsl

DKCTparupoBaiu TPHU pa3HbIX oOpasua ceipoit HedpTHu (coipast HedpTh 1, 2 1 3),
obnanaromux 3HadeHusMu OKT, npusBenenubsiMu B Tabnuue 1 (Ipu OTCYTCTBUH
He00s3aTeNbHON KHUCIIOTHI sl ONPEAEICHHS CTENEHN U3BIICUEHHUS ), U TIOJYYalld TPH
Pa3HBIX SKCTpakTa (3KCTPAKTHI 1, 2 1 3). DTHU 3KCTPAKTHI MOJAyYaJH AJIsl aHAIU3A C
MOMOIIBIO KUAKOCTHON XpOMaTorpaduu - Macc-ClIeKTPOMETPHUH, KaK 3TO OMHUCAHO
BBIIIE, U KAXKJBIH 3KCTPAKT aHAJIU3UPOBAIU TPUIKIBI U TAKUM 00pa3om nojydanu 9
HaOopoB nanHbiX. KonudecTBo (Maccy) kapOoHoBbIX kuciot C - Cy3, oOnanaromux
3HaueHneM DKJIC, paBHbIM 1, B kakgoM oOpaslie pacTBOpa 3KCTParupoOBaHHbIX
KHMCJIOT ONPEeAeNAN MO MJIOINAAHN MOJ MUKAMU AJISI ’TUX KUCJIOT Ha BbIAEJIEHHBIX
MOHHBIX XPOMATOTPaMMax M C UCIOJb30BAHUEM KaJIHOPOBOYHOI 3aBUCUMOCTH AJIS
CTaHIAaPTHOM XUPHOU KUCIOTHI Cg. 3aTeM U3 3TUX PE3yJIbTATOB MOKHO OBLIO
MOJIYYUTH BBIPAXKEHHOE B Mac.% KOJUYECTBO STUX COCIUHEHUH BO BCEM SKCTPAKTE
KHUCJIOT U BhIpa*KEHHOE B Mac.% KOJMYECTBO dTUX COEAUHEHUN B 00pasiie ChIpoi

He(pTu. PesynbpTaThl npencTaBieHbl B Tabumne 3.
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Tabnuua 3
Macca IlomHoe Macca coequHeHUH Coenunenust Cj1-Cys, Coenunenus Ci;-Cys,
OKCTpakTa KOJIU4ECTBO C11-Cys, obnanaromue DKJC=1, B obnanaromue DKJC=1, B
(mr) CBIPOii HedTH obnagarmux 3KCTpakTe KUCIOT (Mac.%) ceipoii HedTH (Mac.%)
(mac.%) DKAC=1 (mxr)

Oxcrpakt | 1,8 0,18% 75,49 4,19 0,0076

11

JKCTPAKT 76,71 4,26 0,0077

12

DKCTPAKT 72,52 4,03 0,0073

13

Dkcrpakt | 1,8 0,18% 75,20 4,18 0,0073

21

DKCTPAKT 78,24 435 0,0076

22

DKCTPAKT 79,19 4,40 0,0077

23

Dxcrpakt | 1,4 0,14% 77,65 5,55 0,0078

31

DKCTPaKT 78,77 5,63 0,0079

32

DKCTPaKT 76,21 5,44 0,0076

33
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OOPMVYIJIA U30BPETEHM A

1. Criocob aHanmu3a ceipoit HedTH, MpeaHa3HAUYCHHBIN AJISI ONpeeIeHUs
KOJIMYECTBA IO MEHbLIEH Mepe OJHOW OpraHN4eckol KUCIOTHI, CoAepIKalneiics B
CHIpOil He()TH, BKITFOYAIO NN
HKCTPAKLIHMIO OPTAHMYECKHX KHUCIOT U3 00pasla, CoaepKaliero U3BeCTHOe KOJINYECTBO
ChIpOi HEe(TH, C MONYyUEHHUEM SKCTPAKTa, CONEePIKAIEro OpraHuYeCKue KUCIOThI, U
omnpeneeHne KOJMYEeCTBAa YKCTPATUPOBAHHBIX OPTAaHUYECKUX KHCJIOT,
pacTBOpEHHUE SKCTPAKTA B 33IaHHOM 00beMe IO MEHbIIEH Mepe OAHOTO MOJISIPHOTO
pPacTBOPHUTENS C MOJYYEHUEM PACTBOPA SKCTPATHPOBAHHBIX OPraHHYECKUX KUCIOT B
MOJISIPHOM pacTBOpUTENe (PaCTBOPUTEIAX);

BBeZEHHE 00pasia, comeprkaliero 3alaHHbI 00bEM PacTBOPa SKCTPATHPOBAHHBIX
OPraHUYECKUX KHUCJOT B MOJSIPHOM pacTBOpHUTENE (PaCTBOPUTEINSX), B IpUOOP,
BKJTFOYAIO TN PACTIONOKEHHBIE IMOCIEA0BATEIbHO KOJOHKY IJIsI )KUAKOCTHOMN
xpomartorpaduu (JKX) ¢ obpamennoit ¢pazoii u macc-cnekrpomerp (MC) (Hmxe:
npubop mist dKKX-MC), rae xonmonka mist XKX ¢ oOpameHHo (Ha3oil cConep uT
ruapo¢obHbIi copbeHT U moaBMkHas pa3a, mpenHa3HadYeHHAs M KOJOHKH Jst KX,
COJIEPIKUT MOJISIPHBIA OPraHUYECKUN PaACTBOPUTEIND,

paszeneHue OpraHuvdeckux KucjaoT B kosoHke aiust KX npubopa nis XKX-MC u
HEINPEPBIBHYIO M0J1a4y pa3/eIeHHbIX OPTaHUYECKUX KUCIOT, BBIXOASIIUX U3 KOJOHKHU
st KX B MC npubopa anst dKX-MC, st MOHU3ALUKM OPTaHUYECKUX KUCIIOT U
MOJIYYEHHUSI XPOMATOTPAMMBI C MaCC-CIEKTPOCKOMUYECKUMHU TaHHBIMH B TUHAMUKE T10
BPEMEHU JUII HOHU3UPOBAHHBIX OPTAHUYECKUX KUCJIIOT,

omnpeaeeHne MIOMAaAN MO MUKOM (MMKaMH) Ha BbIAEJIEHHON HOHHOM
XpOMaTOrpaMme, MOJy4YEHHON U3 MAaCC-CIEKTPOCKOTNYECKUX aHHbIX, OTHECEHHBIX K
OpraHUYeCKOH KUCJIOTE (KUCIOTaM);

ompeneNieHre KOJTU4YeCTBa OPraHuYeCKOl KUCIOThI (KUCJIOT) B oOpasiie pacTBopa
SKCTPArUPOBAHHBIX OPTraHUYECKUX KHCJIOT MYyTEM COMOCTABICHHS IUIOI[AAN IO MUKOM
(mukaMu) Ha BBIIEIEHHOW HOHHOH XpOMAaToTrpamMMe, OTHECEHHBIM K OPTaHUYeCKOH
KUCJIOTe (KHUCIIOTaM), € MUIOMAAbI0 IO MHUKOM Ha BBIICJIEHHONW HOHHOM
XpOMaTOrpaMMe, OTHECEHHBIM K 3aIaHHOMY KOJMYECTBY CTAHAAPTHONW OPraHMYECKO

KUCJIOTHI;, U
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SKCTPAMOJISIUIO OT KOJMYECTBA OPTAHUYECKONW KUCIOTHI (KUCIOT) B 00pasme pacTsopa
OKCTpAarupOBaHHbIX OPTraHUYECCKUX KHUCJIOT C MOJYUYCHUEM IMOJIHOTO KOJIMUCCTBA

OpraHUYeCcKON KUCIOTHI (KUCIOT) B SKCTPAKTE.

2. Crnoco6 mo n. 1, OTIMYAOUICA TE€M, YTO OPTAHNYECKHE KHCIOTHI
SKCTPArupyIoT U3 o0pasia, CoaepKamero N3BeCTHOE KOJIMYECTBO ChIpOi HEPTH,
nyTeMm:

(1) pazbaBnenus oOpasia, ComepIKaIero M3BECTHOE KOJUYECTBO ChIPOU HePTH,
OpraHUYECKHUM PACTBOPUTENIEM,

(i1) mponyckanus obpasua pa3baBieHHOH chIpol HEPTHU Hepe3 aACOPOIUOHHYIO
KOJIOHKY WJIM KapTPUJUK, COAep Kamuii TBepaodasHbiii copObeHT, nis aacopouuu
OpraHMYECKUX KUCIOT U3 o0pasua pa30aBiIeHHON ChIpoil HedTH;

(111) mpomycKaHHS 3J0EHTA, COAEPIKALIEro M0 MEHbIIEH Mepe ONHUH JeTy4ul
NOJISIPHBIN OPraHUYEeCKUH pacTBOPUTENb, 00anarmui 0oee HU3KOM TeMnepaTypoi
KHUIIEHUS, YeM TeMIepaTypbl KUIIEHHUS] OPTaHMYECKUX KUCIOT, Yepe3 KOJIOHKY HJIH
KapTPHUIK AJIsI JTIOUPOBAHUS afcOPOUPOBAHHBIX OPraHUYECKUX KUCIOT U3 CopOeHTa U
BBIBEJICHHS U3 KOJOHKH MJIM KapTPHUAKA BBIXOISAIIEr0 MOTOKA, COAEPIKALIErO pacTBOP
OpPraHUYECKUX KHCJIOT B JIETy4YeM MOJISIPHOM OPraHMYeCKOM PacTBOpPUTEINE; U

(iv) oTneneHus SKCTPAaKTa, COAEPIKALIEro OPraHUuueCKe KUCIOTHI, OT 3JII0OEHTA MyTeM
BBIMIAPUBAHUS JIETY4eTO MOJSIPHOIO OPraHUYeCKOro pacTBOpUTENs (pacTBOpHUTENEi) U

ONpeaCICHUA KOINYECTBA OKCTPAKTA.

3. Cnoco6 no n. 1 unu 2, OTAUYAKOIIUICS TeM, 4TO o0paser Cbipoil HeTH
pa30aBISIFOT OPraHMYECKUM PACTBOPUTEJIEM, BBIOPAHHBIM M3 YHCJIA CJIEAYIOIIHX
annpaTuyeCKue OPraHuYECKHUe PaCTBOPHUTEIH, APOMATUUECKHE OPTAHUYECKIE
pacTBOopHUTENH, TeTparuapodypaH, AUSTHIOBBIN 3HUP U raJOTreHUPOBAHHBIE
amupaTuyecKue OpraHuYeCKue PaCTBOPHUTENH, IPH OTHOLIEHHH 00beMa
OPraHUYECKOT0 PaCTBOPHUTENS K 00BEeMy ChIpOi HE(YTH, HAXOMSIIMUMCS B AHAMAa30HE OT

1:1 no 10:1.

4. Cnoco6 mo m.m. 2 wiy 3, OTIMYAIOMUICS TEM, YTO OPTaHUYECKHUE KHCIOTHI
AKCTPArupyroT u3 obpasua pa3daBaeHHON ChIpoil HEPTH ¢ MOMOINBIO TBepAOha3ZHOU

skctpakuuu (TPI) nyrem nponyckanus obpasna pa3daBieHHON cripol HEPTH Yepes
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KOJIOHKY WJIH KapTPUJK, COAep Kauii ciaadomenounoii TBepaodasHbiii COpOeHT,
KOTOPBIH CENEKTUBHO aAcopOUpyeT OpraHudecKre KUCIOTH U3 oOpasia pa3dbaBieHHON

ChIpoii HepTH.

5. Cnoco® mo m. 4, OTIMYAKUIUNACS TeM, YTO 3JII0EHT, CoAepIKalmuii 6onee
3HAYUTEJbHYIO YaCTh MEPBOTO JIETYYero MoJsipHOTO PaCTBOPHUTEJIS, BBIOPAHHOTO U3
yucna cnenyrmux: C-C3cnupT U mpoCTOM TUITUIIOBBIN 3P Up, U HE3HAUUTEIbHYIO
4aCcTh BTOPOTO JIETYYEro MOJSIPHOTO OPraHUYECKOr0 PAaCTBOPHUTEIS, BHIOPAHHOTO U3
rpymnsl, Bkaroudaroeil C-Cs-kapOOHOBBIE KUCTOThI-PACTBOPUTEINH, MPOMYCKAOT
yepe3 KOJIOHKY HJTH KapTpumk 1ist TDD; pacTBOP OpraHUYEeCKUX KHUCJIOT B DJIFOEHTE
U3BJIEKAIOT U3 KOJIOHKU UJIU KapTPUIKa U 3JIOCHT YIAISIOT U3 PacTBOpa MyTeM

BbIMTapUBaHUA U MOJYHYAKOT 3KCTPAKT, COI[Gp)KaH_II/Iﬁ OPraHUYE€CKUE KUCIIOTHI.

6. Crioco® no mobomy u3 m.m. 1-5, OTAUYAKMHAICS TeM, YTO SKCTPAKT,
COIep KAl OpTaHUYECKUE KUCIOTHI, PACTBOPSIOT B 3aJaHHOM 00beMe CMeCH
MOJIAPHBIX OPraHUYECKUX PACTBOPUTEJIEH, COAEPIKALLEN raJOr€HUPOBAHHbIN
OpPraHUYeCKUI PaCTBOPUTEJb U CIIUPTOBONU PACTBOPUTEINb, U MOJYyUYaOT PACTBOP
SKCTParupOBaHHBIX OPraHUUYECKUX KHUCJIOT B CMECH MOJISIPHBIX OPTaHUYECKUX

PacTBOPUTENEH.

7. Cnioco6 no nrobomMy u3 m.m. 1-6, OTIMYAKOIMICSA TEM, YTO MOABHXKHYIO (a3sy,
COAep KAIYIO MO MEHbIIEH Mepe OAUH MOJSIPHBII PaCTBOPHUTEIb, TPOMYCKAKOT Yepes
koJoHKy misi KX nmpubopa nis XKX-MC npu ckopocTu nmotoka, pasHoi ot 0,2 no 0,5

MJI/MUH.

8. Cnocob mo mrodomMy mpeAbIAyIIeMy MyHKTY, OTJIHYAKIIUNCS TEM, YTO
koJoHKa 1151 JKX COnep KUT HEMOABHIKHYIO a3y, BKIOUYAK MY MOAUPHUIINPOBAHHBIE
AJKUJIICUIIUIIOM YaCTULIBI AUOKCHAAd KPEMHUA, TAC aAJKUJIICUIINI CBsA3aH C HaCTULaMUA
AUOKCH A KPEMHUA C MTOMOIIBIO CUJIUNBbHONI rpynmbl 1 aJIKUWJIbHaS rpynrma
ajTKuiIcuiIuiIa obnagaer AIMHON Lenu, cocTapisitomeit or 8 1o 20 atromMoB yriepoza, u
qTOo MOI[I/I(I)I/II_II/IpOBaHHbIe AJKUJICUITUIIOM HaCTULIBI AUOKCHU A KPEMHUA O6J'IaI[aIOT

pasMepoM 4YacTHll, HAXOMSUMCS B AMana3oHe npuMepHo oT 1 1o 10 mMkm.
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9. Cnoco6 no 1000My M3 MPEeABIAYIUX MYHKTOB, OTIHYAKMUICA TeM, uTo MC
COZIePIKUT UCTOUHHUK MOHM3ALMH, BBIOPAHHBINH M3 YUCJIA CIEAYIOLIUX: UCTOY HUK
noHuszauuu npu armocheprnom nasnennu (MA/Jl), ICTOUHUK MOHU3ALUH
3JEKTPOPACIIBIIICHUEM B PEXXKHMeE OTpHULATENbHBIX HOHOB (MDP-) mnu ucTouHuk
doTonoHu3anMK Npu aTMOCHEPHOM AABJICHUU B PEXKHME OTPULATEIbHBIX HOHOB

(OUAJL-).

10. Cnioco® no nro0oMy U3 MPEeABIAYLUIUX MYHKTOB, OTIHMYAKOMHICS TEM, YTO C
nomoi b0 MC npubopa st KKX-MC peructpupyror 3HadeHuss m/z (rue m
obo3Ha4YaeT Maccy U z 0003HAYaeT 3apsia) IJIsi OPTaHUYECKUX KHUCIOT, KOT/Ia OHH

3MOUpYOTCs U3 KoJnoHkH A JKX u noHusupyroTtcs B ucrounuke MC.

11. Cnoco® no nro0oMy U3 MPeAbIIYIIUX NYHKTOB, OTJIMYAOMUICS TEM, YTO
KOJIMYE€CTBO OPTaHUYECKON KUCJIOTHI UJIU KOJIUYECTBO NPEACTABUTENEHN Kacca
TOMOJIOTUYHBIX OPTaHUYECKUX KHCJIOT B 00pas3me pacTBOpa S3KCTPATHPOBAHHBIX
OPraHUYECKUX KUCIJIOT ONMPEAENSIOT ¢ HCIIOJIb30BAHNEM KaJIHOPOBOYHON 3aBHCUMOCTH
MJIOLAAEH MOA MUKAMHU HA BBIAEJIEHHBIX HOHHBIX XPOMATOTrPaMMax, MOJYYE€HHBIX IJIs
HECKOJIBKMX CTAHAAPTHBIX PaCTBOPOB IO MEHbIIEH Mepe OAHON CTaHAAPTHOMU
KapOOHOBOI KUCIIOTHI, OT KOJIMYECTB [0 MEHbIIEH Mepe OHOW CTaHAapPTHON

KapOOHOBOI KUCIOTHI B HECKOJBKUX CTAHJAPTHBIX PaCTBOpax.

12. Cnoco0b mo 1. 11, OTaAuYaroUiics TEM, YTO KJIACC TOMOJIOTHYHBIX

OPTraHUYECKUX KUCJIOT OBITh BHIOpAH M3 YHCIA CACIYIOIIHUX !

(a) xnacc roMoNOruUHEIX coenuHenuii odmei popmyns CyHyO,, obnanaromux
sHaueHueM DKJIC, paBabim 1, 2 unu u 1, u 2, roe x o003HA4YaET HEJI0e YHUCIIO,
HaxoJseecs B nuamasone ot 5 1o 100, y o0o3HavaeT nenoe 4ucjiao <2x +2, un
0003HaYaeT 1eJIoe YUCII0, Haxosdlneecs B Auamna3one ot 1 go 10; uau

(b) knacc romonoruuHeIX coenuHenui obmei popmynsl CyHyO;, obnanaromux
3HauenueM JKJIC, paBubiM 1, 2 unu u 1, 1 2, rae X U y SBIAAKOTCSA TAKUMH, KaK

OIpEeNEeNICeHO BhIIIE.

13. Crioco® no m. 12, OTIHUYAIOUIUICS TeM, YTO ONPENeISIOT MIOMAaN O

MUKaMH Ha BBIJEJIEHHON MOHHOM XpoMaTtorpaMmMe, OTHECCHHBIMU K MMPEACTABUTEIIAM
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KJIacCca OpraHUYeCcKHuX KUCJOT, obnanaroumum 3HaueHneM JKJ[C paBubim 1, u
COMOCTABJISIOT C MJOIIAJbI0 MO MUKOM Ha BbIIEJEHHON HOHHON XpOoMaTorpamme,
NOJIy4YeHHOH 11 oOsanarouero 3afaHHblM 00b€MOM CTAHIapPTHOTO PacTBOPA,

obyamaronero U3BECTHOM KOHIIEHTpAlued onqHoM uiau oonpmero konudectsa Cjo-

CooxxupHBIX KUCIOT, obnanaromux sHaueHneM DKJIC paBubiM 1; unu
OMpPENeNsI0T IJIOUIaaAb MO MMKaMU Ha BbIIEJIEHHOWM MOHHON XpoMaTorpaMmme,
OTHECEHHYIO K MPEACTABUTEISIM KJIacCa OPraHMYECKUX KUCJIOT, 00JIaaato UM
3HaueHneM JKJIC paBHBIM 2, U COMOCTABJAIOT ¢ MJIOIMAAbIO MO MHUKOM Ha
BBIJIEJIEHHON MOHHOW XpOMAaTOTpaMMe, MOJYYEHHOH 1Jist 001aqaromero 3afaHHbIM
00BEMOM CTAHIAPTHOTO PacTBOpPA, 0ONANAEero U3BECTHON KOHIIEHTpaIuei

UKJIOAJIKUJIATKAHOBOW KHUCIOTHI, oOnanaromeii 3naueauemM DKJ[C paBHbIM 2.

14. Cnioco® no nro0oMy U3 MPEeABIAYIIUX MYHKTOB, OTJIHYAKMUICS TEM, UYTO K
obpasuy HepTH 1OOABISIOT U3BECTHBIN 00BEM CTAHIAPTHOTI'O PACTBOPA OPraHUYECKOM
KHCJIOTBI JUISI OTIPEAENICHHs] CTENeHHN U3BJieueHUs U cTeneHb u3siedenus (CH) nus
SKCTPAarupOBAHHBIX OPTaHUYECKUX KHCJIOT OMPEAEAIOT MyTEM COMOCTABIEHUS
IUTOINAAH MO OTHECEHHBIM K KHCJIOTE JJIsl ONpPENEeIEHUs CTEIEHHN U3BJIECYEHHUS TUKOM
Ha BBIJIEJICHHOW HOHHOM XpoMaTorpaMme, MoJy4eHHON A pacTBOpa
SKCTPAarupOBAHHBIX OPraHUYECKUX KHMCJOT, € MUIOLUAbI0 MO OTHECEHHBIM K KHCJIOTE
ISl ONIpelesIeHUs] CTEeNeHU U3BJI€YEHUs] TUKOM Ha BbIAEJEHHON HOHHOU
XpOMaTorpaMMe, OJYYE€HHOH JJI CTAHAAPTHOTO PacTBOpPA KHCIOTHI AJIS

onpeaccHus CTENCHU U3BJICUCHUA.

15. Crocob no arboMy U3 PEabIAYIUX MYHKTOB, OTJIUYAIOIIUNACS TEM, YTO
obOpa3usl HepTH JOOBIBAIOT B TEYEHHEM NMPOMEKYTKA BpEMEHH U3 HEPTAHOTO
MECTOPOXKIEHUSI, B KOTOPOM HCIOJIb3YIOT N00BMy HEPTH YCOBEPIIEHCTBOBAHHBIMU
METOJAaMHU, AJIs1 UCCIENOBAHUS U3MEHEHHUN KOJUYECTBA O MEHbIIEH MEpPe OJHOU
OpPraHUYeCKON KUCIOTHI WM KOJUYECTBA MPEACTABUTENEN O MEHbILIEH Mepe OJHOTO

KJlacCa OPTraHMYECKHX KHCJIOT B 00pa3nax Chpoi HE(YTH ¢ TEUEHUEM BPEMEHH.
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