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MYK 4.1.1149—02

YTBEPXIJAIO
["naBHbIi rocynapCTBeHHbIH CaHUTapy,
Bpay Poccuiickoit denepaunu,
[lepBbid 3aMecTHTEb MHHHCTPA 373,
oxpaHeHus Poccuiickoit deneparuy

r. r OHH]_[_IQHR
Jlara BBeaeHus: 1 anuBaps 2003 r.

4.1. METO bl KOHTPOJIA. XUMHUYECKHE ®AKTOPDI

OnpeneneHue 0cTAaTOYHBIX KOJHYecTB LiIHMOKcaHnIa
B BO/ie, I04YBe, 3eJIeHO Macce pacTeHHH, KiIyOHsaX
KaprTodgeiis, Arogax BHHOrpajaa, 1n/joaax orypua
XpomMarorpadpuyecKkuMH METOXaMH

MeToanueckue YKazaHusd
MYK 4.1.1149—02

1. BeoaHad 4acThb

dupma-npousBoaurens: dronoH, CLIA.

Toprosoe Ha3zBaHue: Kypa3ar.

Haspanue nencreyrouero seuectra no HCO: Llumokcanu.

Haszeanue neiictByronmiero Beitectsa 1o IUPAC: 1-(2-uuaHo-2-mero-
KCHMMHWHOALIETU)-3-3THIIMOYEBHHA.

CN
I
CH,CH,NHCONHCOC = NOCH,

C-H,,N,O, M. M. 198,2

XUMHYECKH 4YUCTbI LlMMOkcaHun npeacrasisgeTr coOOH OecLBETHO!
KpHCTATHYECKOE BEUIECTRO.

JlaBnenne napos: 0,15 mIla npu 20 °C

Temneparypa niasnenus: 160—161 °C.

Kospduuuent pacnpenenenus H-oktaHon — Boma logP: 0,59 (pH 5)
0,67 (pH 7).

PactsopuMocTk B Boae cocrasmier 890 mr/n. PactBopumocts B oprait
YECKMX pacTBOpHUTENAX (r/n): aueroH — 62,4; aueToHUTpHI — 57, OEH30M1 ~ L
rekcan — 1,85, aumerundopmamun — 185, MetaHoa — 22,9, MeTHiieH xJ10pya”~
133, H-oktadon ~ 1,43. Tonyon — 5,29, xaopodopm — 103, atunauerar — 28.
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[ [uMOKCAHUN cTaOKaeH B MHTepBane pH 2—35, B m1e104HBIX PacTBOpax Obi-

rupponusyercs (AT, — 149 au. npu pH S5, 34 4 npx pH 7 u 31 mMuH npu
H 9). B BOJIE BOZIOEMOB MEPHOA MO/Typacnaja CoCTaB/IAeT 1,8 aH.

B no4Be LIMMokcaHnn ObiCTpO paspyiluaercs noa AeHCTBUEM MHKPOOP-
-aHH3MOB. B Tennu4HBIX yC/JIOBHAX MEPHOJ Mojiypacnaga COCTaBAAET OKOJO
pex jqHeH, B MOJEBLIX YCAOBHAX OT 7 00 14 nHe#. Murpauus rno no4BeHHo-
qy NPOGHITO crnabas.

B paCTEHHAX COEHHEHHE OLICTPO paspyllaeTcs A0 HETOKCHUYHBIX METa-
sonutoB. OcTaTku L{uMokcaHuna B KIyOHAX kapTodens He OOHapyKHBAIOT-
-4. B Arojax BHHOrpaia, no AaHHbiM (HUPMbI J[IOMOH, OCTATKH COCTABIAIH
qike 0,2 MI/KT Npy 0OpaboTKe 32 HECKONABLKO AHEH 10 YOOPKH.

Kpamkas cucueHuveckas xapaKkmepucmuxda

[{HMOKCAHHJI OTHOCHUTCA K YMEPEHHO OflaCHBIM COCJAWHEHHMAM M0 OCT-
poil (JI1so At KpbIC — 960 MI/Kr), ManoonacHbiM Mo AepMajibHOH TOKCHYHO-
et (J11so st KpeIC Hosiee — 2 000 MI/Kr) U yMEpEHHO ONMACHBIM [0 MHIraJjis-
monnoit (JIK,, (4 1aca) — 5 060 Mr/M’) TOKCHUHOCTH, HE BbI3bIBAET pa3apa-
KeHHA r1a3 U cnado pasapa)xaeT KOXy.

B P® ycTaHOBNEHBI CIEAYIOLLIME TMTHEHUYECKUE HOPMATHBHI:

NCH — 0,02 Mr/kr maccel 4ej10BEKa;

OJK B nmouse — 0,04 Mr/kr;

[1IK B Boge BomoeMoB — 0,3 Mr/am’;

MUY B kaptodene u orypuax — 0,05 Mr/kr;

BMAY B BuHOrpane — 0,1 mr/kr.

LIMMOKCaHMNT — KOHTAKTHbIH PYHTHUUI C MECTHBIM CUCTEMHBIM (P dek-
T0M, oOnajaroliMi 3aulMTHBIM M JAcYaliuM aeictBueM. BbiCOkoakTHBEH
TPOTUB rpAOOB, BBI3BIBAOLIMX (PUTOPTOPO3 U NEPOHOCNOPO3, HE NEHCTBYET
Ha BO30yauTENiel HacTosAlEeH MYyYHHUCTOH poChl. JMUTENBHOCTL 3aLUUMTHOIO
IEACTBUSA COCTaBNAET 4—6 [HEH, NOITOMY PEKOMEHIYETCA €ro MCIoJib30Ba-
HHE B CMecH ¢ ApYTMMH QYHIHUIIMAAMH CUCTEMHOIO M 3alMTHONO KOHTAKTHO-
"0 IeHCTBHA.

3apeructpupoBaH B Poccuu noj Ha3BaHueM TaHoc, aMCnieprupyeMble B
%01e rpanynsi, 50 % (25 % ®amokcanona + 25 % LiumokcaHuia) Ha KapTo-
bene ¢ HOpMOH pacxonaa 0,6 Kr/ra, TpexkpatHas 00paboTka 3a Ce30H.
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2. MeToauka onpeaenenun Llumokcauunia B sojge, nouse,
3eJIeHOH Macce pacTeHHH, KNyOoHAX KapTogens, Aroaax BHHOIpay
nJoAax orypua xpomarorpapHyecKiMHu MeTOAaAMHU

2.1. OCHOBHBIC NOJIONCCHIUA

2.1.1. llpunyun Memooa

Metonvka oCHOBaHa Ha onpeanesieHun LiluMokcanmna ¢ noMouibio r
HWUIKOCTHOW XpoMmaTorpauu fpyu UCNONIb30BAHUH TEPMOUOHHOIC HeTek:
Ha HenoABWXHOM ¢aze XLE-60 nocne 3KCTpakUHUU OPraHHUYECKUM pacTBoy
TeJIEM, OUMCTKH JKCTPAKTa MyTEM MEPEBOAd AEHCTBYIOWIETO BELIECTE]
BOAHYIO (pa3y W NOBTOPHOH 3KCTPAKLHH OPraHH4YeCKHUM PACTBOPHUTENEM.

Mertoa TCX ocHoBax Ha u3BliedeHHMH LinMokcannia U3 aHanusupyewmo.
ro obbekTa 3THIALETAaTOM, OYHCTKE IKCTPAKTA HA KOJOHKE C OKCHAOM af.
MHHHUS WM cyOaMMailnelt B BaKyyMe H ONpeaeneHH TOHKOCAOHHOR Xpowma.
Torpagdueil.

KonnuecTBeHHOE ONpEeNcNeHHE NPOBOAUTCS METOAOM a0COMIOTHON Ka-
nuopoeku (1KX) unyd BU3yallbHOrO CPaBHCHHUA BENWUYMH NATEH CTAHOAADT? |
[poObL.

2.1.2. Memponocuveckasn xapaxmepucmuxa Memooa

Tabnuua
MeTpoorHyecKas XapakKTepHcTHKA MET0A

Me'rpo.uomecxc napamerpsl, p=0,95, n=20

npenesi | JaManasod | cpenHee | CTaH- | JIOBEpHTED:
AHaW3HPYEMBbIH oGuapy | onpeaensie- | 3HaueHue | aaptHoe | Hblit HirTep-
00BEKT WEHHSI, |MBIX KOHUEH- | ofIpeaene- | OTKIOoHe- | Ba cpetero
MT/KF TpaLu, HuA, Y% HHE S | pesyabrara

MT/KI %,

0
0,02—0,75 | 87,1 | 0,89 1,9

Orypusi 0,02—0,75 90,4 0,90 1.9
Busorpaa 0,02--0,75 0,72 L6
K 1yGHH kapTodens 87,2 2,1

Kaprogers N I N T
0w I O T I
Bora | 0004 0004 004 &1 | 13 | T
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Tadbnuuya 2

JloepHTENbHBIH HHTEPBAS H NOIHOTA onpeaeneHus Llnmokcanuaa s nouse,
jeJIeHO# Macce pacTeHuil, KAyOHsAX KkapTodens, orypuax H BHHOrpaane

JlobaBaeto OOHApYKCHO [loanota

JloBepHUTEb-
Cpena Linmokcanuna, | LiluMokcannna, OMNpeACNCHHUS,
MT/KT MT/KD + Yo
[TouBa 0,75 0,066
0,5 0,023
0,25 0,02

0,1
0,75
0,5
0,25
0,1

0,75
0,5
0,25
0,1

0,012

JeeHad Macea
paC’reHm‘i

KiayOHH Kap-
roens

Bunorpai

2.1.2, Hzbupameibnocms memooa

B npeanaraeMbIX YC/IOBHAX METOAb! CNEUMPHYHBI B TIPUCYTCTBHH T1€C-
THUHOOB, NPUMEHAEMbBIX MPH BbIpalllUBaHWUK BUHOrpana, OrypuoB U Kapro-
bena (nurrokap6amartsl, Xaop- v GocGopopraHudecKre COSAUHEHHA, CUHTE-
THYECKKE NUPETPOUABI).

2.2. Peaxmueslt, pacmeopsi, mamepua.isi u 0oopyooeanue

2.2.1. Peaxmugel, mamepuaisl U pacmaopol

UnmMokcauun ¢ conepxanmnem 1. 8. 99,4 %
A30T, 0cy I'OCT 929374
AmoMunusg okcua 11 cTeneHy akTHBHOCTH MO

bpoxmany, HeiiTpanbHslii, nponssoacTsa BHP
Peanan MPTY 6-09-5296—68
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WY aHAJIOTHYHBIH OTEYECTBEHHBIH PEakTUB
111 XxpoMarorpaduu

ALIETOH

Bona nuctunnupoBaHHad

Bonopoa TeXHHUYECKH

Bo3ayx

Kanua voaun, 4

Kanus nepMaHraHar, 4

Kucnora ykcycHas, 4, JeasaHas

Kucnora xnoposoaoponsas, 0,1 1 pacreop

"OCT 2603—79
[OCT 7602—72
['OCT 3022—70
[TOCT 11882—73
['OCT 4232—74
[OCT 20490—75
oCT 18270—72

Kucnora xinoposoaopoaHas, koHueHtpupoBaHHas [OCT 857—S88

HaTtpuil cepHO-KUCIbIA, O€3BOIHBIN, XY
HenoasmxHeie ga3sl aig ['KX: 5 % XE-60 Ha
XpomatoHe N-AW, pazmep yactu (,20—
0,25 mMm, Xemanou, Yexus

Xnopodopm

JTUIAaleTaT, Xu

'OCT 4166—76

['OCT 20015—74
MPTY 6-09-6515

2.2.2. Ilpubopwi, obopyooearnue, nocyoa

Xpomarorpad razoBblil ¢ TCPMOHOHHBIM
neteKTopoM «L1peT-600» unu opyroi
AHAJIOTMYHOrQ TUMA

bans BoasiHas

Bopouku aenurensHbeie Ha 1 000 M
BopoHky aenurenbHbie Ha 250 M

Bopouku o ¢uabTpOBaHUA, CTEKIAHHBIE
BcTpaxuBarens MEXaHUUYCCKHH

Kamepa xpomarorpaguyeckas ¢
NpULIITHUPOBAHHON KPBILUIKOM

Kon6sl rpyuieBHiHbIe, BMECTUMOCTBIO S0 MJI
Konbel koHn4ecKHe 110CKoa0HHbIE Ha 100 H
250 mn, KII-100, KIILI-250

Kon6sl MmepHsbie Ha 235, 50, 100 ma

KonObl 0j10CKOA0HHBIE, BMECTUMOCTBIO 500 H
250 M

KonoHka xpoMaTorpaguyeckas ¢ KpaHoOM H
OTTAHYTBIM HOCUKOM, JUTMHOHM 10 CM, BHYTpEH-
HUM nHaMeTpoM 1 cM

Komnpeccop Bozaywneiid YK-40-2M
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TV 46-22-603—75
'OCT 25336—82
['OCT 10054—75
'OCT 8613—75
TV 64-1-1081—73

[[OCT 25336—82
'OCT 25336—82

['OCT 10394—72
['OCT 1770—74

['OCT 25336—82
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LHUECHTPATOPEI IPYLIEBHAHBIE (KOHHYECKHE)

ﬁmz@? KI'V-100-14/19, TC 'OCT 10394—72
[laMna V@ cBeTa Uy aHanoruyHas TV 16-535-280—74
Muxpolnpyil Ha 100 Mkr I'OCT 20292—74
HacoC BONOCTPYHHbIA ['OCT 10696—75

unetk# MepHeie Ha 0,1; 1,0 5,0, 10; 25 vn - TOCT 20292—74
[[1acTHHKH xpomarorpapuyeckue, Copobudun

(5. KpaCHOI.lap) MKW aHAJIOTHYHbIE

[I[po6MPKH rPayHpoBaHHbIE C npoOKaMH Ha

gnudax, BMECTUMOCTBIO 10 Mt I'OCT 1770—74
[lynbBEPH3aTOD [[OCT 253360—82
PoTallMOHHBIM HcnapuTens MIP-1M TV 25-11-917—74
CrakaHbl XHMHYeckue cTexgHHble Ha 100 Mn T'OCT 6236—72
OunpTpbl OYMaXXHBIE «KPAcHas JIEHTa» TV 6-09-1678—86
[uAMHAPBI MEPHBIE, BMECTUMOCTBIO 1 00 M1 I'OCT 1770—74

2.3. lHoozomoeka k onpedenenuio

2.3.1. [loocomosxa u KOHOUYUOHUPOBAHUE KONOHKU
ONIA 2A30HCUOKOCMHOU XPOMAMOcpapuu

I'oroByro Hacanky (5 % XE-60 Ha XpomaroHe N-AW) 3acbinaioT B
CTEKNSHHYIO KOJIOHKY, YIUTIOTHAIOT IO BaKyyMOM, KOJIOHKY YCTaHaBAHBaIOT
B TEPMOCTATE XpoMarorpada, He NMOACOCAUHAA K NETEKTOpY, H CTabUIu3u-
pyIoT B TOKE a3ora npHv temneparype 230 °C B teueHue 8—10 yacos. s
IOCTH)KEHHUs nipeaena OOHapy)KEeHUsA MPOBOIAT TPEHUPOBKY KOJIOHKH B TeUe-
e 48—72 yacoB, BBOAA KaXAblii Yac Mo 3 MKJ CTaHJApTHOrQ pacTBoOpa
llnMokcanmna ¢ koHueHTpauuei 10 MKr/Mi.

2.3.2. I[lpucomosnernue KOnNOHKU C OKCUOOM QTIOMUHUSA

B crexkngaHHyio XpoMaTorpad@HM4ecKyld KOJIOHKY MOMELAOT BaTHBIH
TaMIIOH, 3aTeM CyCrneH3dt0 4 I okcuza amoMuuud B 15 Ma xnopodopma (ripu
OTKphITOM KpaHe KOJOHKHM). Korma COpO€HT 3amoyIHUT BCHY KOJIOHKY, AT
B03MOXKHOCTE CTeUb U3OBLITKY pacTBOPUTENS, OCTaB/IAS Mal€HbKHH C/OH ero
(0,2~0,3 CM) Ha TMOBEPXHOCTH OKcHIa amoMHHHA. KpaH 3axkpeiBaior. Ko-
OHka rotoBa K pabore.

2.3.3. [lodzomoska xaopupywiyeti kKamepbol

Kamepy juis xJIopHpOBaHMs FOTOBAT CAEOYIOLIMM 0Opa3oM: Ha AHO K-
‘fkatopa nomearot 4awky Ietpu ¢ 5 r KMnO,, a 3aTeM K ee coaepX HuMo-
'Y ocTopoxkHO npuaMBaOT 15 MII KOHLEHTPUPOBAHHOH CONAHON KHCIOTBI.
3'<CHKaTop 3aKpbIBAIOT NMpULLIMGOBAHHON KpbllukoH. KaMepa MOXeT ObiTh
"‘lons3omana uepes 5—10 Mun.
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2.3.4. [lo02omosxa xpomamozpagpuueckux xamep

B xpomarorpaduyeckue kamephbl 3a OIMH Yac JO Hayaja XpoMarorp,
¢upoBaHUS HaNMBAIOT XJIOpOPOpPM HIM CMECh PACTBOPHTENEH. Tekcay
aueToH (3 : 2) s HacCbIIUEHUA KaMepbl apaMH MOABHXHBIX pacCTBOPHTE ej
O0beM MoABHKHOIO PACTBOPHTENA B KaMepe NOKEH HAXOAHWTHCA MO Bbicyy,
He Bblllie, yeM 0,7—1 CM OT ypOBHSA IHA KaMephl.

2.3.5. [Ipucomosnenue nposesiarweco peazeima

PacTtBopAroT B MepHOH kon6e Ha 500 mn 0,16 r o-tonuauBa B 30 M ge.
ASHOH YKCYCHOH KHCJIOTb!, 000aBAAIOT AMCTH/LIMPOBAHHONH BOABI NPHMeEpy,
10 300 ma u npubasadoT 1 r Hoanaa xanus. Ilpn noMeinBaHHH PacTBop.
T HOAWA Kajiusl U A0BOIAT O0BEM pacTBOpa 10 METKH OUCTUILIMPOBAHHO;)
BOROH. PacTBOp XpaHAT B TEMHOH CKNAHKE. [ olleH K yOTpeOIEHHIO B Tevye.
HUE JJIMTEJILHOTO BPEMEHH.

2.3.6. lTpuzomoenerue cmarnoapmuslx pacmeopos

Biasewusator 50 Mr Liumokcanuna B MepHoit xkoa6e Ha 50 M, pacTso-
PAKOT HABECKY B 3THjALIETaTe U HOBOAAT O0beM 10 METKM ITUNAUETATOM
(cTanaapTHbid pacTtBop Ne 1, konueHTpauus 1 Mr/mi).

Cranaaptabiii pactBop Ne | MOKHO XpaHUTL B XOJOAHJIBHUKE B Teue-
Hue 1 Meciua. MeroloM MocnenoBarebHOro pa3faBieHHs roTOBAT CTah-
napTHoie pacTBopbi LluMOKcaHuWna B 3TUnaueTate ¢ xoHuentpauueii 10,0,
5,0; 2,5; 2,0 1 1,0 Mxr/Mn ang nocTpoeHus KATMOpoBOUYHOro rpaduka.

Jdna TCX npuroraBnuBsaroT CTaHiapTHeie pacTBopekl LlMmokcanunia B
aueToHe ¢ konuenrpauues 100 u 10 mxr/mMa.

2.3.7. locmpoenue karubposounozo epaghuxa

Jns noctpoerus kaaubpoBoyHoro rpaduka BBOAAT B XpoMatorpag no-
CNEAOBATEBHO 10 3 pa3a no 2,5 MKJ KaXJ0ro u3 NoJIY4EHHbIX ISTH pacTso-
POB, H3MEPAIOT BLICOTY HMJIM TUIOLIAL MUKOB, PAacCUMUTRIBAIOT CpElHEe 3HaUC
HHE BbICOTH! MHKA WJIM €ro Moilanv JIf KaXaol KOHUeHTpauuu u CcTpofi
rpadyK 3aBUCHMOCTH BBICOTHI MHKa MK MUIOIMAAK OT KOHUeHTpauuy LIuMor
CAaHMJIa MKI/MJL.

2.4. Ombop npob

OT16op npod NPOU3BOAUTCA B COOTBETCTBUH C «YHHQ}HL[H]JOMHHMMH
npaBunamMu 0TOOpa npob cenbCKOXO3ANCTBEHHON MPOAYKLUMH, MULIEBH?
MPOAYKTOB U OOBEKTOB OKPYXKAIOWIEH Cpelbl Ans onpeneeHus MU KpOKOIH
4ecTB necTHuUUaoB» (Ne 2051-79 o1 21.08.79). OtobpaHHbie npoObi xpaHﬂTB
CTEKJIAHHON W/IH MOJHUATHICHOBOH Tape B XOJNOIHJIBHHKE TpPH T»&:MnepaT’)"Ple
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qe soilie 4 °C. Jlng AnMTeNbHOro XpaHeHua npoObl MO4BB NMOACYLIHBAIOTCS
npH KOMHATHOW TeMneparype B OTCYTCTBUE MNPAMOTO CONHEYHOrO CBETA.
CyxHe TMO4YBEHHbBIE oOpa3lbl MOryT XpaHHTBCA B TedeHHE roga. Pacturens-
ypie 00pa3Lbl 3aMOPAXKUBAIOTCA (JIyHile XKHAKHUM a30TOM) M XPAHATCH B XO-
goaunbHike npd —10 °C B TeueHne | Mecdaua, npeaBapuTeNbHO onpeaender-
cq COJAEPKAHHE BJIATH.

[Tepea aHaIM30M CyXYHO MIOUYBY fIPOCEUBAIOT YEpPE3 CHTO C OTBEPCTUAMHU
ameTpoM 0,1 MM, pacTUTENIbHbI MaTepHal peXyT HOXKOM Ha KyCOYKH
wimHoit He bonee 0,5 ¢M, ocTanbHble 0OBEKTHI H3MENBYAIOT HA TOMOFEHH3a-
rope WK Ha TepKe.

2.5. Ilpogedenue onpeoenenun

2.5.1. Booa TCX

500 M1 BOINBI MOMEILIAIOT B ACIUTENABHYIO BOPOHKY BMECTHMOCTHIO
| 000 mn, noGaBAAOT OKOJNO ST xjopupa Hatpus v S0 Ma xsopodopma.
CMeCh B TE4EHNE HECKOJILKMX MMHYT 3HEPrMuHO BCTPAXWBAXT. llocne pas-
IeNEHUA CNOEB HWXHUH XJIOpOoQOPMHBIH CAOK CAMBAIOT B IUIOCKOAOHHYIO
koby BMeCTUMOCTBIO 250 M. DxcTpakuuio 1luMokcaHHnia NnoBTOPSIOT elle
ABAXABI TEM XK€ KOJMYecTBOM pacTBoputena. OObeAHHEHHbIH 3KCTPAKT
cywat Haj 0e3BoldHbIM CyinbdatoM unatpus (10—12 r). PactBop cnuBaioT
yepes OyMaKHbIA QUILTP MOPUMAMH B TPYIIEBHAHYIO KOJOOUYKY BMECTUMO-
¢thi0 50 Mut. KOHUGHTPUPYIOT KaX Iy NMOpUUIO C NOMOULBIO POTALHOHHOTO
BAKYYMHOTO ucnapureis 10 obbvema 2 ma. IlocneaHiow NOPUHIO pacTBOPH-
T¢I OTrOHAIOT NONHOCTRIO. K cyxomy octatky nunerkoid nodasasoT 1 mn
rekCaHa, kOJI00YKY 3aKpbIBalOT NPOOKOH Ha nuiMde U €€ CTEHKH TIHATEJIBHO
0OMBIBAIOT pacTBOPHUTENIEM.

2.5.2. [lousa

2.5.2.1. I7KX. Hagecky 50 r BO3AYLIHO-CYXOi NMOYBb! MOMEILAIOT B KO-
HUYeCKy1o xkoA0y oObeMoM 230 mJ, paBHOMepHO cMauuBaloT 10 Ma BoAb! U
nepemewrupator. Jobasnsarotr B kondy 100 Ma aueroHa, BCTPAXHUBAIOT Ha
pudbope ansg scrpaxusaHua 1 vac. [locne BoiaepkuBauus B TeyeHue 10 Mu-
HYT 3KCTpakT (QUILTPYIOT METOJOM JeKaHTauuW uepe3 (PuiabTp «KpacHas
1€HTa» B kKOHUeHTpaTOp. [TOBTOPAIOT 3IKCTpaKLMIO ABaxcAbl: SO M1 alleToOHa B
TCueHue 0,5 yaca 1 S0 Ma auetoHa — 15 MUHYT. DKCTPaKThl OOBENMHSAIOT,
Iobasngior B KOHUEHTpaTOp 20 MA AUCTHINYMPOBAHHON BOIbl M YNapUBaroT
UETOH Ha poTALUMOHHOM BaKyyMHOM HCTIapUTeNe NPH TEMIIEPATYPE HE BbILLIE
0 °C. Janee 3kcTpakT OUMILAIOT MO ClEayHOlleH cXxeme.,
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2.5.2.1.1. Owucmka sxcmpaxma. BoaHbIH 3KCTPAKT NOMELIAOT B Aey.
TEJbHYIO BOPOHKY, ononackusas KoHueHtpatop 30 mi Boasl. JJoOaBisior
BOPOHKY 20 MJi x10podopMa U HHTCHCUBHO BCTPAXHBAIOT 2 MUHYTHI. [locye
pasaefieHus ¢a3 HUKHHA XJI0poGOPMHBIH Cloil COOUPAlOT B cTakaH 00beMoy
100 MJ1. IKCTpakUHIO NOBTOPAKOT ABAXb!, UCMOAbL3YA MO 20 M XA0pogop.
Ma, OOBCIAUHEHHbIH XJAOPOPOPMHBIA IKCTPAKT MOMEILAOT B YUCTYIO HENy.
TEJLHYIO BOPOHKY, #00aBasat0T Tyaa 10 mn 0,1 H CONAHON KHCAOTHI H HHTER-
CHMBHO BCTPAXHUBAIOT 2 MUHYTHI. [locne pasaeneHus a3 HUKHHA XJA0pOdop.
MOBBIH CJIOH CODUpAIOT B KOHHYECKHH KOHUEHTPATOp, NPOMyCcKas €ro 4epex
C/ION OE3BOJHOIO CEPHO-KUCIOro Hatpua. Ocylwiurens onojgackuBaoT 10 my
xJiopo¢dopma. IKCTPAKT yrnapHBalOT HAa pOTALMOHHOM BaKYyMHOM HCOAapHTe-
ne npu teMmneparype He Boiuie 50 °C. [locneaHue kaniay pacTBOPHUTENSA yia-
JMAKOT TOKOM Bo3ayxa. Cyxoll OCTaTOK pacTBOpAIOT B 1| M 3THnaleTara
BBOIAT B xpoMarorpad 2,5 Mkn npoOsl.

2.5.2.2. llousa TCX. K 10 r nouBsl, pactepTor B ¢papPopoBOM CTYyIKe,
no0apiAIOT 2 M JUCTHIIHPOBAHHONW BOAbl. [I0YBY TIIATENBHO YBIAAXKHAIOT.
JKCTpakuu 1IMMOKCaHUA NPOBOAAT 3TUIALUETATOM TPHU pa3za NOPLHUAMHU O
50 MJ1 NpU MEXaHHUYECKOM BCTPSAXUBAHUH KOObI B TeucHUe 30 MUH. [lanbHeii-
LLIEE ONpeAeNICHHUE NTPOBOJAT M0 CXEME, ONMMCAHHON HWXKE C 1000 OUMCTKOM.

2.5.2.2.1. OuncTtka 3KcTpakTa xpoMarorpadpuen Ha kojioHke ¢ Al,O;.

Cyx0oH OCTaToK C NOMOLUBIO 2—3 MJ XJIOpodopMa KOJIHUYECTBEHHO nepe-
HOCHUTCS Ha KOJIOHKY C OKCHMAOM amoMHHHMA. Kaxxabiil pa3 aai0T BO3MOXHOCTH
pacTBOpY BIIUTATHCA B COPOEHT, OTKPhIBas KpaH KOJIOHKH, HO HE IOMyCKas ee
ocylwieHus Bo Bcex ciyuasix Han cOpOEHTOM NOJHKEH OCTaBaThbCid HEOOJIBLIOH
cnoi pactBoputensa (2—3 Mm) LlMMOKCaHUN 3HOUPYIOT C KOJOHKH 10 MI
xnopodopma, codupas 3a0aT B KPYrioJOHHYIO Koaby. DA0HpOBaHUe MpOBO-
OAT CO CKOpOCThIO 1 Karm./c. PaBHOMEpPHOCTh MOTOKA pacTBOPHUTENA 00eceyH-
BaeTCd BaKyyMOM, peryjJHpyeMbiM BOJOCTPYHHBIM HacocoM. M3 npuemHOA
KOJObl BMECTUMOCTBIO 20—25 M ¢ MOMOLIBKD POTALMOHHOIO BaKyyMHOTO
HCTIApUTEIA TIOJHOCTBIO OTFOHSIOT PaCTBOPHTEL. K CyXOMY OCTaTKy NMUMETKOM
nobasnsaior 1 M rexkcana. Konbouky 3akpbiBaloT npHULTHGOBaAHHOM TPpOOKOH H
€€ CTCHKH TUWATEIbHO OOMBIBAIOT PACTBOPHUTESIEM.

2.5.2.2.2. O4nCTKA IKCTpaKTa MUKPOCYONTUMALIUEN B BAKYyME.

Cyx0# OCTaTOK ¢ NOMOLLbIO 2—3 MJ XJ10podopMa KOJTHUYECTBEHHO ME-
PEHOCUTCA B NMATpPOH cybaumaropa. [latpoH noMewaroT Ha ropsauyro 6aHio
[IOJIHOCTHIO YAANSIOT PacTBOPUTEINb, PErYJIUPYA paBHOMEPHOE pacrpene/ie-
HWe OCTaTKa no AHy cybnumaropa. B natpoH nomMewlaroT «najgeu» cyoinMa-
TOpa U MpoBOIAT MUKpocyOaumalmoo LluMokcaHuna Ha kunsuwen 6ade npH
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031,-0,3 MM pT. cT. B Teuenre 40 MuH. [locne okoHUaHusa cybnumauuu Liu-
wOKCAHHJ1 CMBIBAIOT C «najbl@» cyObnMMaTopa B rpyLIeBHAHYIO KOIOOUKY
sMECTHMOCTBIO 25 Mt ¢ noMotubio 10 M aueToHa. M3 K01604KH ¢ NOMOLIBIO
pOTAUMOHHOTO BaKyyMHOTO WCMapHTeNa MOJIHOCTBIO OTFOHAIOT PacTBOPH-
enb. K CyXxoMy ocTatky munetkoi nobapnswot 1 Mn rekcana. Konbouky
33KpbIBAIOT NMPOOKO# Ha LTH]e U ee CTEHKH TLIATEIBHO OOMBIBAIOT pacTBO-

pHT eJICM.
2.5.3. Bunoepao, ozypywl, knybnu xapmodgpensn, zeaenai macca. [ 7KX

HaBecky 50 r u3MenbyeHHBIX TIOAOB OrypuOB, KayOHEH kapTtodens,
qroJl BAHOTpaaa WM 3€J1€HOH MacChl NOMEINAIOT B KOHHYECKYIO KOJIOY 00be-
moM 250 M, 100aBaAr0T 50 MJT 3TUIALIETATA U BCTPAXMBAIOT Ha NpUudope s
pcTpAXMBAHMA 1 4yac. 3areM pacTBOp METOOOM [EKaHTALMH MEPEHOCAT B
1eIMTENBHYIO BOPOHKY 4epe3 GUIbTp «KpacHas JieHtay. [locne pazneneHus
cI0EB HUKHIOK BOJIHYIO (PpakUMIO ITOMELIAIOT B KOJ0OY MJIS HOBTOPHOM 3KC-
TpakLMH, BEDXHHH CJIOH 3THIALIETaTa COOMPAIOT B KOHLICHTPATOP.

IToBTOpHO npoBOAAT IKCTpakUuMIO 50 Ma dTtunauerara B TeueHue 0,5 ya-
ca. OpraHMuyeckuil SKCTPaKT OOBEIUHAIOT, NOOABIAIOT B KOHLEHTPATOP
20 MJT AMCTHIUIMPOBAHHOU BOABI M OTTOHANOT 3TUNALIETAT HA POTALMOHHOM
BAKYYMHOM HCTIapuTee npu teMneparype He Boiue 50 °C.

2.5.3.1. Ouucmka 3xcmpaxma. BOAHBIA 3KCTPAKT MOMELIAIOT B ACIH-
TENBHYIO BOPOHKY, onojiackuBas KoHueHtparop 30 ma Boabl. [JobapnsoT B
BOPOHKY 20 M1 XxJopodOopMa U MHTEHCMBHO BCTPAXHBAIOT 2 MUHYTHI. [locie
pazaeneHust $a3 HUXKHUK XJ10po¢pOPMHBIA CIOK COOMPAIOT B CTaKaH 0O BEMOM
100 My, DKCTpaKLKIO MOBTOPAIOT ABAXABI, HCMONB3ys no 20 Ma xnopodop-
Ma, OOBEIUHEHHbIH XJOPOGOPMHBIA IKCTPAKT MOMEWIAIOT B YHUCTYIO HAE/H-
TENIBHYKO BOPOHKY, n00aBngroT tyAaa 10 ma 0,1 H conAHON KUCAOTBI M HHTEH-
CMBHO BCTpAXHMBAaKOT 2 MUHYTHL. [locne pasaenenus ¢a3 HHKHHAHM xsopodop-
MOBBII CJI0M COOMPAIOT B KOHHYECKHI KOHLIEHTPATOpP, MPOMYCKas €ro 4yepes
CIOH O€3BOAHOIO CepHO-KUCIOro Harpus. Ocymuresns ononackupaot 10 Ma
XnopogopmMa. IKCTPAKT YNapHBaAIOT HA POTALLMOHHOM BaKyyMHOM HCHapuTe-
€ npu Temneparype He Bbile 50 °C. Ilocnennue karuid pacTBOpHUTENA yia-
0T TOKOM BO3ayxa. CyxoM OCTaTOK pacTBOPAKOT B 1 MAa 3TUaleTata U
BBOAAT B Xpomarorpad 2,5 MKJI npoOsl.

2.5.4. Knybnu xapmogpens. TCX

Hapecky ananuaupyemoi npoObl (50 r) noMewaoT B MJIOCKOJAOHHYIO
konby Bmectumocthio 500 mu, 3anuBator 100 MJ1 3THNAneTaTa ¥ NPOBOAAT
IKCTpakuuio lIMMOKcaHusla NpH MOMOLIM MEXaHMYECKOro BCTPAXHBAHUA
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KONObl B TedeHue 30 MUH. DKCTPAKT QUABTPYIOT B KPYIJIOAOHHYKO KOAG,
BMECTHMOCTBIO 500 M. Oxcrpakuuio LlHMOKCaHuAa NOBTOPAIOT €Ui€ ABax.
Ibl TEM )K€ KONHYECTBOM DAaCTBOPUTE/IA. DTHAALETAT YAANAIOT C ITOMOLL,
POTAUMOHHOIO BaKYYMHOIO HCMAapUTeNids MOJHOCTBLIO. Jlanee OYHUCTKY skc.
TpPakTa MOXXHO MPOBOAUTE ABYMA crioco0aMu: XpoMatorpadpuein Ha KOMCH.

C OKCHIOM aJIIOMHHHUA WIH MHUKPO CyOnumalived B Bakyyme (r.m. 2.5.2.2.1
2.5.2.2.2).

2.6. Ycaoeun xpomamozpadpupoeanus u o6pabomea pe3y/ibmanos

2.6.1. Ycaosua xpomamocpapuposanus

2.6.1.1. I'KX.

Xpomarorpad «LipeT-600» C TEpMOHOHHBIM a30THBIM JIETEKTOPOM C fipe.
ICNIOM JIETEKTHpoBaHus  He Boliie 5 x 107" r/cm® no azoty B azo06en3one

Pa6ouas mkana 3neKTpoMeTpa 4 x10° (4 x 10" A)

CkopocTh ABWKEHMs JieHTh camoniucua 300 mm/yac

KonoHka cTekimHHas, criupaipHas, AJIMHA 2 M

BHYTPEHHHI AHaMeTp 2 MM

Hocutrens Xpomaron N-AW, pasmep uactuy 0,200—0,250 mm,

HenoasrxkHaA ¢aza 5 % XE-60.

TemnepaTtypa: TepMOCTaTa KOJAOHKH 170 °C
NepEeXOaHONH KaMephbl 360 °C
Hcrapurens 340 °C
['a30BBIH peXUM: BOAOPOL 12 Mn/MuH
a30T 33 mMa/mMuH
BO3YX 180 Ma/MuH

00beM npolei, BBOAMMO B HcnapuTelb 2,5 MK

ABCONOTHOE BpEMS YAEP>KHBAHHA

LlriMmoxcanuia 1 MuUH 22 C

JIUHEHHOCTb HNETEKTUPOBAHUA COXpaHseTca B npeaenax 2,5—37,5 Hr.
Kaxayio aHaM3upyeMyto npody BBOIAT B XxpoMaTtorpad 3 pasa ¥ BbIYHC/S-
IOT CPEenHION BbICOTY nuka. O6pasubl, garoluMe nuky Oosbiuve, yem CTaH-
AapTHBIN PacTBOp C KOHUEHTpauuei 15 Mkr/mi, pa3daBasioT.

2.62.2. TCX.

Ha xpomarorpagudeckue nnactHHkd CopOudHn ¢ MoMoIubr MHUKpO-
wmpyua Ha 100 Mk waM Mukponunetkd Ha 0,1 MA@ HAHOCAT ATUKBOTHYH
yacTh MNOJydYeHHOro mno mnyHkram (2.5.1, 2.5.2.2.1, 2.5.2.2.2) pacrBopd
(100 mki1). CnipaBa M clieBa TaKMM XK€ COcOOOM HAHOCAT CepHIO cTaHiaapT
HBIX pacTBOpOB LiuMokcaHuna ¢ conepxkanuem (0,2; 0,3; 0,4; 0,5; ...1,0 MK
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rpalyMpOBOYHBIE  PacTBOPbI TOTOBAT B  rpallyWpOBaHHBIX npobupkax
MeCTHMOCTBIO 10 mn ¢ npobkamy Ha wnnude cornacHo tada. 3.
XpoMaTorpaMmy pasBHBAalOT B CHCTEME XJIOPOGOPM HIIH TeKCaH—
auetod 3 2). Ilpy ouuCTKE IKCTpakTa Ha KojioHke ¢ Al,O, cHavyana B XxJio-
p0(hoPME; a 3aTeM, MOC/ie BBICYIIHBAHHUA TMJACTHHKH, B TEKCaH—aUETOH
(3:2): [Tocne pa3BuTHA, BBLICYWIEHHYXO XPOMATOrpaMMy [OMELIAT MON
amny Y@ cBera Ha 10 MuH, a 3ateM Ha 10 MWH B CBeXENPHIOTOBJIEHHYIO
(opupyiottyto kaMepy. Ilocne ynaneHus u3bbiTka Xxjopa njiacTMHKy obpa-
6aTbIBAIOT H3 MYJIbBEPHU3aTOpa NpPOABIAIOIIMM pEeaKTHBOM. LlMMOkcaHHN
1poSBJAETCA HAa XpOMATOrpaMMe B BHJIE TEMHBLIX MNATEH Ha O6eoOM QoHE ¢
R, 0,21 £0,05 B xnopodopme, R;0,45 £ 0,05 B cucreme rexcaH—aueTOH H
R 0,66 £ 0,02 npu coueraHHH ABYX CHCTEM MOABHXKHbLIX DPacTBOPHTEJEH.
NuueiiHbli auanazoH onpeaenenus 0,2—1,0 mkr. I1atHa ctabunibHbl B TEUE-
ufie JUTHTEIBHOrO BPEMEHH.
Tabnuua 3
IHllkana cranaapros

Homep crannapra

. Howepcrammapra
LI R N N A T

BHECEHO CTAHAAPTHOIO 2 3 4
pacteopa LiuMoxkcauuia
10 MKI/MJI, M)

2 3 4 5

KoHueHTpauus LiuMokca-
111 B TI01Y4E€HHOM pac-
[BOpPE, MKI/MIJI

corepxkanue Llumoxcauu- | 0,2 0,3 0,4 0,5
13 B XpoMaTorpapupye-
MOl 11ipo6e, MKT

2.6.2. Obpabomka pe3yabmamog aHaiu308

2.6.2.1. F'XKX.
Conepxanue lluMokcaHuna B npobe paccyMTHIBAIOT METOAOM abco-
OTHOH KannubOpoBKH MO PopMyJe:

X — coaepxkanue repbuumnaa B npobe, MI/KT;
H, — BbICOTA NMUKA CTAHIAPTAa, MM;
H, - BbicoTa nMyka obpasua, MM;
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A — KOHUeHTpauua CTAaHAAPTHOrO pacTBopa, MKI/MJI;

/- 00beM IKCTpaKTa, NOAFOTOBACHHOTO Ui XPOMATOrpadupoBaHus (My).

¢ ~ akTop pazbaBneHKa, YUUTHIBAIOLLHWIA B3ATHE ATUKBOTH! B XOne o
peleneHuns;

m — Macca aHaIM3upyeMoro odpasua, r Uiam M.
P — coaepxanue LiuMokcaHuna B aHaIMTHYECKOM cTaHaapre, %.

2.6.2.2. TCX

KosnunuyectBeHHoe onpeaesnenHre LlMmMokcaHuna npoBooAT MYyTEM Cpag.
HEHUS MIOWaaH 1 HHTEHCHBHOCTH OKPAacKu NATEH padoueH npoObi H cepy,
CTAaHAapTOB.

Conepxxanve L[MMokcaHuna B aHanu3upyeMod npoOe BbIYHUCIAIOT |
dbopmyie:
CV

X = , rae
v, P

X - conepxanue L{uMokcaruna B ananusupyemoii npobe, Mr/kr (Mr/n);

(' - coaepxanue lLluMokcaHuna, HakaeHHOE B XpoMartorpadupyemo
npobe, MKT;

V — oOuink 00beM pacTBopa, MJ;

J — 00bEeM aJIMKBOTHI, HAHECEHHOHM HA MIIACTUHKY, MJI;

P — HaBecKa WM 00BbEM aHANM3UPYEMON NpoO.I, 1 (MJ1).

3. TpeboBanusI TEXHHKH D€30NIACHOCTH

HeobxonuMo cobmoaats o0ienpuHATble npaBHaa 06e30nmacHOCTH np!
paboTe ¢ OpFAaHMYECKUMM PpaCTBOPHUTENAMU, TOKCHYHBIMHM BEILIECTBaMI!
3JICKTPOHArpeBaTe/IbHBIMU NPUOOPAMH Y CHKATLIMHU Fa3aMH.

4. Pa3zpaboTYHKH

MKX. Kanuuuu B. A., npodeccop, k.c-x.H.; KanununaT.C.
K. C-X. H.; [loBrusneBudy A. B., k. xum. H.; [loeruieBuy E. B., K. 61o. H.

MOCKOBCKaA CENbCKOXO3ARCTBEHHaA akaneMus uUM. K. A. TuMupA3esa
127550, MockBa, Tumups3zesckuil np., 2, xadeapa XHUMHUYECKHX CpEACTD
3aliMThl pacTeHUl. Tenedon: (095) 976-02-20,

TCX. BHUHUXC3P, r. Mocksa. HosukoBa K. @, k. XuM. H. u Ip.
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