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OCOJ>EHHOCTH 113MEPEHIUI TPMTHSI 
B liYMA)KHhiX XPOMATOrPAMMAX 

B.M. BAoBeHKO, B.H. Eo6posa, O.A. PhiCbeB H 11.<P. 11BaHosa 
Pai>uellbtii uHcmumym uMeHtt B. r. X1wnuHa, JleHU112pao Il-22, CCCP 

ITOCTYIII1J10 B pe)J.aKt(HlO 3 HIOJ1ll 1973r. 

Pa6oTa IIOCBl!I.UeHa BOIIpOCaM l1CCJ1e.[IOBaHHll npl1p0.L\hl pa3J1H'iHH B J$$eKTHBHOCTH perl1CTpaQHH 

npenapaTOB, Me'ieHHhiX TpliTHeM, Ha 6yMa)[(HhiX XpOMaTOrpaMMaX Ha DpHMepe HCIIOJ1h30BaHIUI 

MeTO)J.a BBe.[leHIUI MeJ1KO.[IHCDepCHhiX CQHHTHJinliTOpOB B XpOMaTOrpaQJH'ieCicylO Cpe)J.y. 06Hapy)[(eHhl 

3 Ha'ii1TeJ1hHble pa3JIH'il1ll B J $QJeKTl1BHOCTH C'ieTa Ha 6yMa)[(HhlX XpOMaTorpaMMaX )J.a)[(e TaKHX 

6m13KHX DO CBOeMy CTpOeHHIO aMHHOKl1CJ10T, KaK DL anaHHH-(2 
3H 3

), DL neii.QHH (2 
3H 3

) H DL rnH

QHH (2 
3

H
3

). Ha npHMepe H3y'ieHHll XpOMaTorpaMM Me'ieHHOrO TpHT.IfeM ryaH03HHa Ha TOHRHX 

cnoHx QenniOn03hl noKa3aHo pewaiOLQee BJlHliHHe reoMeTpH'ieCKoro pacnpe.[leneHHll semecTsa 

no ce'ieHHIO xpoMaTOI;pa$H'ieCKoro enol!. XpoMaTorpaMMhl paJAenHnHCb Ha yqaCTKH umpHuoii. 

0,5 CM, QeJ1JllOJl03a C BBe)J.eHHhiM CTHJlbe6HOM Til.{aTeJlbHO nepeMeiDHBaJlaCb H H3Mepl!JlaCb 

B OTll_eJlbHblX KIOBeTaX. IToKa3aHO, 'ITO CnrHaJl OT DRTeH 6e3 XpOMaTorpa!jJHpOBaHHR !1 CllTHaJl 

OT pa)lJIOaKTHBHOH 30Hhl IIOCJle XpOMaTOrpa!jJHpOBaiHIR H.[leHTH'fHhlX lll!TeH BblpaBHI!BaiOTCR B pe-

3YllbTaTe nepeMelllHBaHilll MaCChi QeJ1JliOJ103hl. 

C neQMQJHKa H 3MepeHHH TPHTHll B xpoMMaTorpaMax onpe)J.enlleTCll 'lpe3BhJ'iaHHO Man oi1 JHeprHeii. 

fi-qacn!Q TpHTHll (cpeL!Hllll :mepmll P-'iaCTHU TpHH!ll ~ 5 KJB
1
). B pa6oTe

2
•
3 

yKa3aHo, 'ITO y)[(e 

Ha pe3yJlbTaTbl H 3MepeHRH 
14

C OKa3b!BaiOT B03,UeHCTBl1e pa3JIH'il1ll B CIIOC06ax CYIDKR fOTOBblX 

6yMa)[(Hb!X XpOMaTOrpaMM. PaL[HOaKTRBHOe BetQeCTBO KOHQeHTpHpyeTCll 60JlbiDe Ha TOM TIOBepx

HOCTH 6yMarR, C KOTOpOH HCIIapeHRe BetQeCTBa npORCXO)J.HJlO 6onee HHTeHCRBHO. 3!jJ!jJeKT aCRM

MeTpHH pacnpeLieJleHHll Bei.UeCTB, Me'ieHHhJX TpRTHeM, IIOLip06HO HCCJleLIOBaJlCll B pa6oTe
4

, r.ne 

paCCMOTpeHO BJlHl!HHe I!pouecca CYlDKH B 'iHCTOM BRL[e, IIOCKOJihKY 11CIIOJlb30BaJlaCb OL[Ha CHCTeMa 

LIJlll XpOMaTOrpa!jJHpOBaHHll 11 OTCyTCTBOBana 3aBHCHMOCTb OT BeJlH'iHHbl Rp. CyMMapHb!H 3QJQJeKT 

npH H3MepeHRllX C LIBYX CTOpOH XpOMaTorpa$R'ieCKOH 6yMarH np11 CYIDKe TeiiJlbJM B03,UyXOM C OL[HOH 

H3 CTOpOH 3Ha'iHTeJlbHO npeBbllllaeT CYMMapHbiH 3QJQJeKT npH H3MepeHRllX xpoMaTOrpaMM TIOCJle 

CYIDKH B CTIOKOHHOH aTMOC!jJepe . ABTOpbl C'iHTaiOT
4

, 'iTO Me'ieHHOe TpHTHeM BetQeCTBO B pe3yJlb 

TaTe xpoMaTorpaqmposaHRll p acnpeL[enlleTcll B ueHTpanbHOM cnoe 6yMam, a npoueccbr cywKH 

B b !3b!BalOT nepeMei.UeHHe BetQeCTBa K OL[HOH H3 IIOBepXHOCTeH JleHTbl. 

B pa6oTe ,llo66ca
5 

6hiJI OTMe'!eH pllL[ oco6eHHOCTeH H3MepeHI1ll 6yMa)[(HbTX xpoMaTorpaMM 

BetQeCTB, Me'!eHHhiX TpHTHeM. CpaBHeHRe c pe3yJJbTaTaMi1, nony'ieHHhJMH MelOLIOM C)KHraHHll 

yqaCTKOB XpOMaTOrpaMM IIOKa3aJlO, 'iTO Ha6JliO,llaeTCll pa3HRUa B 8 pa3 B 3QJ$eKTHBHOCTH perR

CTpauHH 6eH30HHOH H CTeapHHOBOH KRCJlOT, Me'!eHHb!X TPHU\eM. ,llo66c npe,L\TIOJlaraeT
5

, 'iTO 

6eH30HHall KHCJlOTa IIpOHHKaeT B TaK Ha3bTBaeMble ,QJH6pb!" (HepacTepTbie XJlOIIbll QeJ1JllOJI03bl), 

a CTeapHHOBal! KHCJlOTa OCTaeTCll Ha IIOBepXHOCTH. 3Ta fHIIOTe3a 0 CBll3H QJH6pl1llllpHOH CTpyKTypb! 

xpoMaTorpa$H'ieCKOH 6yManr c pa3MepaMH MoneKyn semecTB, noL[aepraeMbJX xpoMaTorpaqm

qecKOMY aHaJIR3y, pa3BHBaeTCll etQe QenbiM pllLIOM asTopoa
6

•
7

. 
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Oco6eHHOCTH H3MepeHHl! TPHTHll 3641 

B HaCTOl!ll.\el1: pa6oTe aHaJIH3HPYIOTCll oco6eHHOCTH H3MepeHHH 6yMalKHhiX xpoMaTorpaMM 

C TpHTHeM MeTO,QOM BBe,QeHHl! B xpoMaTOrpacjJH'IeCKYIO 6yMary MeJIKO,QHCnepCHbiX opram!'IeCKHX 

CJ..IHHTHJIJll!TOpOB S. 

OfihiTHMI l.fACTb 

roTOBble H npOCyllleHHbJe 6yMalKHbJe XpOMaTOrpaMMbl npODHTbiBaiOTCSI paCTBOpOM OpraHH'!eCKOfO 

CJ..IHHTHJIJll!TOpa (CTHJJb6eHa, 2,5-,QH{jleHHJlOKCa30Ha H T. n.) B 6eH30JJe , BbiCYlllHBa!OTCl!Ji DOCTynaiOT 

Ha JiMepeHHl! B CJ..IHHTHJJJlllliHOHHb!H C'!eT'!HK C 3aDJiChiO pe3yJJbTaTOB CKaHHpOBaHHll Ha ,QiiarpaM

MHYIO JieHTy
9

. 

OGCY)K)],EHJ.1E PE3YJibTATOB 

TipH MCTTOJlb30BaHHH OTTMCaHHOfO MeTO.JJ:a, TaK)f(e KaK R B pa6oTaX
2 

-
4 6biJia OTMe'IeHa

aCHMMeTpRH B pacnpe.JJ:eJieHRH pa.JJ:ROaKTRBHbiX npenapaTOB Ha .JJ:BYX CTOpOHaX JieH

Thl, C ll5lTHaMR, npR HaHecemm KOTOpbiX MCTIOJih30BaJiaCh llO.JJ:CYIIIKa JIH60 ropH'IHM 

B03.JJ:YXOM, JIH60 Ha HarpeBaTeJihHOM CTOJIHKe. Pa3HIH.J;a TIJIOIUa.JJ:eM TIRKOB, H3MepeH

HbiX Ha pa3HhiX CTOpOHaX JieHTbi, .JJ:OXO.JJ:RT .JJ:O 3-4 pa3. 

B npo~.J;ecce Kanu6poBO'IHhiX pa6oT no onpe.JJ:eneHHIO HH)f(Hero nopora .JJ:eTeKTRpye 

MhlX aKTRBHOCTeM 6biJJO 06Hapy)f(eHO HeCOBepiiieHCTBO o6merrpRHHTbiX MeTO.JJ:RK 

KaJm6pOBKH C'IeT'IRKOB .JJ:JIH M3MepeHR51 6yMa)f(HbiX XpOMaTorpaMM C TpHTHeM. 

Bo MHomx cny':laHx rrnoma.JJ:b nwKa Ha.JJ: nHTHOM nocne xpoMarorpaqnrpoBaHH51 

(pa.JJ:HOaKTRBHOM 30HOH) 6biJia B HeCKOJihKO pa3 MeHhiiie, '!eM llJIOilJ,a.JJ:h llMKa Ha.JJ: 

TeM )f(e nHTHOM .JJ:O XpOMaTorpaqmpoBaHM51. 0TCIO.JJ:a B03HHKaJIM paCXO)f(.JJ:eHRH 

B ou,eHKe rrpe.JJ:eJihHO Manhrx .JJ:eTeKTRpyeMhiX aKT RBHOCTeii TPRTHa .JJ:JIH M3MepRTeJih

HhiX ycTpOMCTB llpR RX KaJIR6pOBKe C nOMO!UhlO HaHeCeHR5l llHTeH C R3BeCTHOM 

aKTHBHOCTblO. TI pRMepOM MO)f(eT 5lBRTbC51 3allHCb, nOJiy'IeHHa51 npR CKaHRpOBaHRI1 

XpOMaTorpaMMbl capKOCJIH311Ha -[
3
H) Ha 6yMare , M" (nJIOTHOCTb 65 e.JJ:) , nponMTaH

HOH CTHJib6eHOM. XpoMaTorpaqmposaHwe npoR3BO.JJ:RJIOCh B 2 % -HoM xnopHCTOM 

aMMOHHI1. Ha pa3Hhre KOHI.J;hi neHThi HaHOCHJIOCh 2 O.JJ:HHaKOBhrx no aKTRBHOCTR 

TIHHa paCTBOpa capKOJIR3HHa -[
3
H). 0.JJ:HO 113 TI51TeH IIO.llBepraJIOCb XpOMaTorpaqm

pOBa HRIO, a .JJ:pyroe - HeT. Tinoma.JJ:h n11Ka Han xpoMaTorpaqmqecKoii 30Hoi1 MHoro 

MeHbllle TIJIOIUa.JJ:R TIRKa Ha.JJ: TI51THOM, He TIO.JJ:BeprlllefOC51 XpOMaTOrpaqmpoBaHHIO 

(puc. 1). 
,[(JIH npe.JJ:IIOJIO)f(eHHH 0 cop6UHH 'laCTH pa.JJ:HOaKTHBHOCTH Ha yqacTKe CTpaKTa 

XpOMaTorpaMMbl .JJ:O m!Ka XpOMaTorpaMMbi R3Mep51JII1Ch Ha CaMOM 'IYBCTBMTeJibHOM 

.JJ:Hana3oHe. EhiJTO nony'leHo B 6oJihlllHHCTBe cKy'Iaes, 'iTO ypoBeHh <i:JoHa cosna.JJ:aeT 

c yposHeM 3an11cH Ha yqacTKe OT cTapTa .uo n5lTHa. B HeKOTOphrx cny'Ia5lx cop6UHH 

Ha 6yMare .JJ:eHCTBHTeJibHO HMeeT MeCTO (Ha <l:JTI1.JJ:OH-eHJ, llHpOKaTeXRH-[
3
H) R T.II.), 

HO BeJIH'II1Ha :HOM aKTHBHOCTH He IIOKpbiBaeT pa3HRUbl B TTJIOIUa.JJ:51X TII-iKOB Ha.JJ: 

TI51THOM 6e3 XpOMaTorpa<l:JHpOBaHMH 11 TIOCJTe pa3B11Tl151 XpOMaTOrpaMMbi Ha.JJ: XpO

MaTOrpa<l:JH'leCKOM 30HOM. 
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3642 BAoBeHKO, Eo6posa, PhiCheB, l1BaHoBa : 

.[(JUI npOBepKM rMIIOTe3bi 0 BJII1}!HHI1 <Jm6pOB 6biJI TIOCTaBJieH 3KCIIepHMeHT Ha 

TOHKHX CJIO}!X IJ,eJIJIJOJI03hi. XpoMaTorpa<JmpoBaHHe II}!TeH ryaH03MHa, Me'IeHHoro 

TpHTHeM, npOH3BO)l,I1JIOCb B CHCTeMe 6yTaHOJI- yKcycHa}! KHCJIOTa-BO)l,a (5 : 2 : 3). 
flpHMep 3alli1CH pe3yJihTaTOB CKaHMpOBaHH}! O)l,HOMepHOH TOHKOCJIOHHOH XpOMaTO

rpaMMhi ryaH03HHa Ha CJIOe U,eJIJilOJI03bi 20 MK, TIOJiy'l.eHHOH C llOMO!ll,biO cneu,HaJib

HOrO CIJ,lifHTMJIJI5!ll,HOHHoro C'leT'IHKa9, nptiBe)l,eH Ha pHc. 2a. Ha 3anHcH onHTh 'ieTKO 

BM)l,HO, 'ITO llJIOll(a)l,h TIHKa Ha)l, ll}!THOM 6e3 XpOMaTorpaqmpoBaHlif:}! 3Ha<llif:TeJlbHO 

npeBhiWaer nJlO!ll,a)l,h miKe Ha)l. pa)l,HOaKTlif:BHoii 30Hoii. B )l,aJibHeiiweM cnoii Hape3aJI

C}! Ha y'laCTKH 0,5 CM lliiipHHOH H <f>parMeHTbl CJI051. COCKpe6aJIHCb Ka)!()l,biH BOT )l,eJlbHYIO 

KJOBery. U:eJlJIJOJI03Ha}! Macca rmareJibHO pacrH:panacb B Ka)!()l,OH KJOBeTe np11 cMa'iH:

BaHHM CIIHpTOM. llOCJle HCIIapeHH5! cmtpTa KIOBeTbi llOCTynaJlH Ha H3MepeHH:e 

600 
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10 20 30 

PHc.l 

3anHCf! C .LJ;BYX CTOpOH JieHThl XpOMarorpaM

Mhl capKOJIH3HHa-[
3Hj Ha 6yMare ,M", npo

TIHTaHHOH CTHJlb6eHOM (nyHTHp - JanHCh 

C $pOHTaJibHOH CTOpOHhl JieHTbl) 

ITHK, pacnoJioJKeHHhiH Ja «i>POHTOM xpo

MarorpaMMhJ, JanHCaH Ha.LJ; Til!THOM, He TIO,I:\

BeprHyTh!M xpoMarorpa$uposaHHJO. 

2000 
A 

'""::\ : 
ot==~· ---L~-r+---+-+-+--.~ 
3 - 5 

N.103 

PHC. 2 

3anHCh pacnpe):leJieHHll aKTHBHOCTH Ha XpO

MaTOrpaMMe ryaHOJHHa [8-3Hj B TOHKOM 

cnoe ~eJIJIJOJI03hi 20 MK (A) H pacnpeAeJJeH.He 

aKTHBHOCTlf B nepeMelllaHHh!X nop~.Hl!X ~err

JI!OJI03hl, B3JIThiX C y'laCTKOB XpOMaTorpaMMbl 

lllHPHHOH 0,5 CM (£). 
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O;o6eHHOCTH H3MepeHHH TPHTHH 3643 
\ 

B O,D,HOKaHaJihHbiH CJJ;IIHTHJIJI51UHOHHhiH C'ieT'IHK H pacrrpe,neJieHHe pa,D,HOaKTHBHOCTH 

B,D,OJih CJI051 rronyqann B BHJie zucmozpaMMbl. 

Ecnn rrpnnnMaTh rmiOTe3y o BJIH51HHH qm6pos, TO pacTHpaHHe u;enmoJI03hi B crrnp

Te He ,nOJl)l(HO cyw_ecTBenuo uaj::>yumTh pacnpeJieJieuHe ryaH03HHa B caMHX qm6pax, 

TIOCKOJihKY ryaH0311H He paCTBOp51eTC51 B CITHpTe . CTHJ1b6eH, BBe,neHHhiH B CJIOH 

uenniOJI03hi rrepe.n HJMepeuneM, TaK)l(e He paCTBOp51eTC51 B crrwpTe. B HTore, pacTwpa

uwe rjlparMeHTOB CJI05I ll,eJIJ1lOJ103bl ITpHBO,D,HT TOJlhKO K HapyiiieHHIO reoMeTpH'ieC

KOrO pacnpe,neJieH1151 Me'IeHoro Beii.l,eCTBa no TOJliUHHe CJ1051, ,neJia51 ero paBHOMep

HhiM. TaKoe nepeMeiiiHBann:e Macchi rjlparMeHTOB CJI051 .u;eJIJ1IOJI03hi npwBO,D,HT 

K Bh!paBHHBaHHIO TIJIOIUa)leH ITHKOB OT !I5ITHa )lO 11 ITOCJie XpOMaTorpacjmpoBaHH51 

(p11c. 26). Cne.noBaTeJihHO, naH60Jihiiiee BJ1H5Itme Ha 3QlQleKTHBHOCTh c'IeTa npenapa

TOB, Me':leHnhiX TPHT11eM, OKaJhiBaeT reoMeTpH'iecKoe pacrrpe.neneun:e BemecTBa 

ITO TOJIIIJ,HHe CJI051 . 

Auanori1'IHbie peJyJihTaThi 6btJ111 rronyqeubt I-Ia CJI05IX ueJIJ1JOJI03hl 13, 37 11 70 MK. 

Ecn11 cJIO)l(HTh rrn omaJII1 rrHKOB, 3aperHcTpnpoBaHHhiX np11 cKaH11poBaHI111 c o6e11x 

CT OpOH TIJiaCTHHhi, 11 HaHeCTI1 HX Ha rparjl11K B 3aB!1CHMOCTI1 OT TOJIIU11Hhl CJI051 

(pHC. 3), TO 5ICHO BI1,D,HO, 'iTO HaH60Jibiiiee KOJ111'IeCTBO pa,D,HOaKTI1BHOrO BeiUeCTBa 

,D,OCTYITHO 113MepeHI110 Ha 6oJiee TOHKI1X CJI05IX . 3Ha'll1T, nepeMeruemie Beii.l,eCTBa np11 

XpOMaTorparj)HpOBaHI111 rrpOHCXO,D,HT r)le-TO B cpe)J,l1HHhiX CJ105IX XpOMaTorpaQJ11-

PHC. 3 

3aBHCHMOCTh cyMMapHOH IIJIO!l\a~H IIHKOB 

II c .r~syx CTopoH xpoMaTorpaMMhl ryaH03H

Ha-[8-3H] OT TOllll\HHhi CJIOH n;eJIJIIOJI03hi T 
1 CyMMhi npn: CKa HHpoBaHn:H pa,~~;HoaKTHB

HOli 30Hhi, JIOJIY'!eHHOH B pe3yJihTaTe xpoMa

TOrpaqm'feCKOfO a HaJIH3a; 2 CYMMhi rrpn: 

CKaHHpOBaHHH Jii!TeH H~eHTH'!HbiX ilHTHaM, 

HaHeCeHHhlM Ha CTapT XpOMaTOrpaMMb!, HO He 

rro.r~seprJIYThiX xpoMaTorpaqmposa HHIO. 

1000 ·-

" ~~ J ' ' ~ 
~I 

0 10 20 30 

PHc.4 

3asn:cHMOCTh rr rroll\a~n: nHKa II Ha Jann:cH 

OT BeiiH'!HHbl aKTHBHOCTH Ha 6yMalKHhiX XpO

MaTOrpaMMaX (6yMara ,M" CO CTHrrb6eHOM) 

1 AcnaparHHOBaH KHCIIOTa 6e3 HOCHTeiil!, 

2 acrraparHHOBaH KHCIIOTa C HOCHTeJieM, 3 
ryaH03HH 8 6e3 HOCHTerrl!, 4 ryaH03HH 8 

C HOCHTerreM. 
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3644 B~oBeHKO, Eo6poBa, Pb!CbeB, J1BaHosa: 

'!eCKOM cpe)J,bl H CBeT OT CU,HHTH.JIJUIU,HM He )J,OCTHraeT C TaKOM rny6HHbl Q>oTOKaTOITa 

Q>OTOYMHO)J(HTeJUI. 

LJ:JUI CJJe,lJ,yiOill,ero 3KCITepHMCHTa 6hiJIH B35!Thl BCili,CCTBa C pa3Hb!M CTpOeHHCM 

MoneKyn. Ha neHThi xpoMaTorpaQ>w'!ecKoM 6yMarw ,M" HaHOCH.JIHCb mnHa ryaHo-

3HHa, Me'leHHoro TPHTHeM (aKTHBHOCTb B mrTHax 0,5; I; 2; 5; 10 MKKH). Ha )J,pyryiO 

cepHIO JJeHT HaHOCHJJHCb Te )J(e paCTBOpbi, HOB HHX 6biJJ )J,06aBJJCH HeaKTHBHblM ryaH0-

3HH, KaK !fOCHTenb (1 Mr/Mn). TaKwe )J(e )],Be cepHH neHT 6biJJH 3aroTOBJieHbi c IT5!T

HaMH acnaparHHOBOM KHCTOTbi , Me'leHHOM TpHTHeM. XpoMaTorpaQ>HpOBaHHe npo

H3BO)J,HJIOCb B CHCTeMe 6yTaHOJI- YKCYCHa51 KHCJJOTa- BO)J,a (5 : 2 : 3). rpaQ>HK 3aBHCH

MOCTH ITJIOill,a)J,eM ITHKOB Ha)J, XpOMaTorpaQ>H'IeCKHMH 30HaMH OT BeJJH'IHHbl BHeCeH

HOH Ha cTapT aKTHBHOCTH, npHBe)J,eH Ha pHr. 4. BBe)J,eHHe HOCHTeJJ5! npwaeno K y,lJ,

BoeHHIO 3Q>Q>eKTHBHOCTH C'le Ta KaK ryaH03HHa, TaK H acnaparHHOBOM KMCJJOTbl. £cJIH 

3TOT Q>aKT MO)J(HO CB513aTb C nepepacnpe)J,eJieHHeM pa)J,HOaKTHBHOrO Belll,eCTBa no TOJI

Ili,HHe XpOMaTOrpaQ>H'!eCKOM 6yMarH, TO rrpeBbiilleHHe 3Q>cpeKTHBHOCTH C'leTa ryaH0-

3HHa, no cpaBHeHHIO C acnaparHHOBOM KHCJJOTOM, 5!BHO HaBO)J,MT Ha MbiCJI 0 BJIH5!HHH 

Q>116poB. AcrraparHHOBa51 KHcnoTa HMeeT nmreMHYIO Q>opMy. 'ITO o6nerqaeT npo

HHKHOBeHHe B aMopQ>Hbie y<JaCTKH U,eJJJJIOJI03bi. 

LJ:n5! CJie)J,yiOill,ero 3KCnepHMeHTa 6biJJH B35!Tbl Belll,eCTBa C O'leHb 6JIH3KHMH XHMH

qeCKHMH CBOMCTBaMH. AHaJJH3HpoBaJJHcb TPH aMHHOKHCJIOThi, Me'!eHHbie TpHTHeM 

(anaHHH-[2 3H], neiiu,HH-[2 
3
H] M rmiU,MH-[2 

3
H]). XpoMaTorpaQ>apoBaHHe npo

H3BO)J,MJJOCh O)J,HOBpeMeHHO B O)J,HOM CHCTeMe H B O)J,HOM COCy)J,e. CylllKa rOTOBblX 

JieHT H rrponHTKa HX Cli,HHTHJIJ15!TOpOM np0113BO)J,HJJaCb B O)J,HHX H TeX )J(e YCJJOBH5!X 

u no O)J,HOM H TOM )J(e MeTO)J,HKe. XpoMaTorpaQ>npoBaHHe npoH3BO,lJ,\1JIOCb BOCXO)J,5!

mHM CITOC060M B CMCTeMe: 6yTaHOJJ-YCKYCHa51 KHCJJOTa- BO)J,a (4 : 1 : 5). 0)J,Ha rrap

T£151 neHT xpoMaTorpaQ>npoaanacb 19 qacoB, a ,lJ,pyraH -6,5 qacoB. 

JlO)J,CYillKa JJeHT CH113Y Ha HarpeBaTeJJbHOM CTOJIHKe B npou,ecce HaHeCeHH5! Il5!TeH 

npHBena K acHMMeTpHH pacrrpe)J,eneHHH BemecTBa. Ha o6paTHOM cTopoHe neHT 

BemecTBa 6hlno 6onhllle. H a pwc. Sa rrpHBe)J,eHbi rpaQ>MKH 3aBMCHMOCTH pa3HOCTH 

ITJJOill,a)J,eM ITHKOB C )J,BYX CTOpOH JieHT )1,0 XpOMaTorpaQ>npOBai-11151 C pa3Hb!M KOJJH

qeCTBOM Me'leHbiX Belll,eCTB B IT5lTHaX. BeJJH'IHHa pa3HOCTH ITJIOill,a)J,eM ITHKOB y JJeM

lU1Ha 3aMeTHa 6onhllle, 'leM y anamma 11 oco6eHHO y rnHU,HHa. Ecn11 rrocTpOMTh 

TaKHe )J(e KpHBbie no )J,aHHbJM cKaHHpoBaHHH neHT rrocne xpoMaTorpaQ>wpoBaHH5! 

(p11C. 56, e, 2), TO MO)J(HO YTBep)J()J,aTh, 'ITO aCHMMeTpH51 pacnpe)J,eJieHH51 Belll,eCTBa 

3Ha'IHTeJJhHO yMeHhlllHJJaCh, OC06eHHO Ha JJeHTaX, nO)J,BepraBillHXC51 6onee )J,JJHTeJJh

HOMY npou,eccy xpoMaTorpaQ>upoBaHH51. BbiCOKMe 3Ha'leHH51 pa3HOCTH coxpaHHJJHCh 

TOJihKO npH H3MepeHHI1 JJeHT C MaJJbiM KOJIH'IeCTBOM Me'!eHbTX Belll,eCTII. 11HTepeCHO, 

'ITO 3HaK pa3HOCTH H3MeHJ1JIC51. 3a 100 npou,eHTOB BO BCeX CJJy'la5!X np11HHMaJJaCb 

BeJIH'IHHa TIJJOill,a.[(H ITHKOB npH CKaHHpOBaHHI1 JieHT C TOM TIOBepXOCTH, Ha KOTopyiO 

HaHOCHJIHCh TI5ITHa Belll,eCTBa Ha CTapTe (Q>pOHTaJihHa5! CTOpOHa JJeHTbi). 

LJ:n5! orrpe)J,eJJeHI151 3Q>Q>eKTMBHOCTH C'leTa B yCJJOBHhiX e.[(H~HU,aX TIO.[(C'II1ThiBaJIHCb 
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TIJIOil(a.IJ:H TIHKOB Ha .IJ:HarpaMMHOH JieHTe 11 .neJHIJIHCb Ha BeJII1'li1HY aKTHBHOCTH, Orrpe

.neJieHHYlO paHee B . 'lKH.IJ:KOCTHOM CU:HHTHJIJI51l.(HOHHOM CYeT'mKe. 3<}:><}:>eKTHBHOCTb 

CYeTa B TaKHX e.IJ:HHl.(aX MeHHeTC51 B 3aBHCHMOCTH OT CKOpOCTH CKaHHpOBaHH51 

11 npon!'lKKH .IJ:HarpaMMHOH JieHTbi, IIOCT051HHOH BpeMeHH H .IJ:Hana30Ha H3MepHTeJI51 

50,--,---,--,---,---ro 
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Pa3HOCTb ITJIOW:a,ZJ,eH ITHKOB Ha 33ITHCH P 6% 
npa CK3HHpOB3HHH C .ll.BYX CTOpOH JieHT xpo

M3TOrpaQJH'feCKOll 6yMarw ,M", npormTaH

HO.ii: CTHJib6eHOM. 0 JieHl.(HH, () fJIHU.HH, e 
aMaHwH. A HaHeceHbl Kann6poso'!Hble ITSITHa 

Me'!eHHblX TpHTMeM 3MHHOKHCJIOT ,ll,O XpO

M3TOrpaqmpOB3HIUl; 5, B, r neHTbl c ll51TH3MH 

nocne xpoMaTorpaqmposaHHH, xpoMaTorpa 

QJHpOB3Hile B Te'!eHMe '!3COB: 1 19; 2 6,5. 
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3aBHCHMOCTb 3<j><j>eKTHBHOCTH perHCTp3IJ.HH 

Me'!eHHbiX TpuT»eM aMuHOKHcnoT oT KOJIH

'!eCTBa BeW:eCTB3, H3HOCHM0f0 Ha CTaTp XpO

MaTorpaMM 

l>yMara ,M", /:iS nnolll,a,ZJ,b nnKa Ha e,ZJ,MHH

UY aKTMBHOCTH. o Jle.ii:uwn, () rnMUMH, • 

aJiaHMH. A ,[l,aHHble CH51Tbl C JleHT C Kanu6po

BO'IHblMH llllTHaMH ,ll,O XpOM3TOrpa<j>upOBa

HH51; 5, B, r neHThi c nnaTnaMH nocne xpoMa

TorpaQ>HposaHHH. XpoMaTorpaQ>nposaHwe B 

Te'!eHue 1 19, 2 6,5 qaco6. 3 ,ZJ,aHHbie CH51Thi 

C JleHT C Kann6pOBO'IHbiMH llf!THaMH ,ll,O XpO

MaTOrpa<j>MpOBaHH51. 

--------------·---------------

collection czechoslov. Chern. commun. (Vol. 39) (1974) 



3646 Bp;naeHKO, Eo6poBa, Pbl:::heB, l1BaHoBa: 

CKOpOCTlf C'ieTa. fJOCTOS!HCTBO 3THX cpaKTOpOB C06JUO)J,aJIOCb npH BCeX H3MepeHJ151X 

3TOH ceprrH. 

BHa'iane TaKoii o6pa6oTKe 6hrJIH no,ll,BepmyThi pe3yJITaTbi CKaHrrposaHH5! neHT 

c TI5!THaMH ,ll,O xpoMaTorpacp11posamu1. Pe3yJibTaTbi no,ll,c'ieToB npwBe,ll,eHbi Ha pHc. 

6a. BH,ll,HO, 'iTO onpe,ll,eJieHHOH 3aBHCHMOCTH oT KOJIH'ieCTBa pa,ll,woaKTHBHoro semec

TBa HeT, 3a HCKJlfO'ieHHeM TOfO CJiy'iaS!, KOf)J,a Belll,eCTBa O'ieHb MaJIO (e,ll,HHHI!bl 

raMM). B 3TOM cnyqae ,ll,JIS! scex aMHHOKHCJIOT Ha6nm)J,aeTCS! 3aMeTHoe yMeHbllleHwe 

ecpcpeKTHBHOCTH C'leTa. 113 rpacpMKOB Ha pHC. 6A BM)J,HO TalOKe, 'ITO aMHHOKHCJIOTbl 

QlHKCHpOBaJIHCb C pa3HOH 3cpcpeKTI1BHOCTbfO C<JeTa, HeCMOTpS! Ha 6mi30CTb CTpOeHHS! 

MOJieKyJibl. flpH'!eM, pa3HHIIa B 3cpcpeKTHBHOCTI1 C'!eTa y aJiamma H JieMIIHHa 6onee, 

'!eM B 2 pa3a. AHanorH'IHbiM o6pa3oM 6biJIH o6pa6oTaHbi 3anwcw pe3yJibTaToB 

cKaHwposaHHS! Tex )J(e neHT, HO nocne xpoMaTorpacpwposaHHS!. Pe3yJihTaThi npHse

,ll,eHhi Ha pHC. 6E , B , r. Ha6JifO)J,afOTC51 npHMepHO Te )J(e COOTHOllleHMS! 3cpi:peKTI1BHOC

Tei1 C'leTa, KaK 11 B cny'!ae n51TeH aMHHOKITCJIOT ,ll,O xpoMaTorpaqmposami51. PerwcTpa

IIHS! aJiaHI1Ha BO BCeX CJiy'!aS!X npOH3BO)J,HTC5! C HaH60Jiblll,eH 3cpcpeKTI1BHOCTbfO, 

a neiiuHHa - c HanMeHbWeii 3cpcpeKTHBHOCTbfO. XapaKTepHo Ha scex rpacpHKax 

na)J,eHHe 3cpcpeKTIIBHOCTH C'!eTa np11 M3Jlb!X KOJIH'ieCTBaX Belll,eCTBa. 

BCS! cepHS! MCCJie)J,OBaHIIM 6biJia TIOBTopeHa Ha JieHT3X 113 BaTMaHa (8aTMaH 3). 
TaK)J(e KaK H Ha 6yMare , M", pa3JIM'IHS! Me)J(,ll,y ,ll,BYM5! CTOpOHaMH JieHTbl )J,Jl5! KaJirr-

6pOBO'!HhiX 11S!TeH Tpex aMHHOKHCJIOT HeCKOJlbKO OTJIH'!afOTC5! 110 CBOeM BeJIM'IMHe. 

0TMe'iaeTCS! CHOBa '!eTKaS! 3aKOHOMepHOCTb - yBeJIH'ieHIIe aCHMMeTp1111 110 Mepe 

yMeHhllleHH5! KOJIM'!eCTBa Belll,eCTBa B 11S!THe. )J,JI5! BaTMaHa 3Ta 3aBHCHMOCTb 6onee 

CHJibHa5!, '!eM ,ll,JI5! 6yMarw , M". AcMMMeTpHS! Ha neHTax nocne xpoMaTorpacpHposa

·HHS! yMeHblllMJiach Mano. XapaKTep pa3JIM'il1H Me)J(,ll,y ,ll,BYMH cTopoHaMH neHTbi np11 

,ll,JIHTeJibHOM l1 KOpOTKOM TIO BpeMeHM XpOMaTorpacpwpoBaHHI1 l13MeHS!JlCS! B He3Ha

'IHTeJibHOH CTel1eHM. 

3cpcpeKTMBHOCTb C'ieTa BCeX Tpex aMHHOKHCJIOT npM CKaHHpOBaHMM JieHT H3 BaT

MaRa c KaJIH6poBO'!HhiMH 11S!THaMH 110Jiy'ianacb 6JIH3KOH 110 seJIM<JI1H.e. Ho nocne 

XpOMaTorpacpHpOBaHM5! 3TMX )J(e JieHT xapai<Tep pa3JIH'iMH B ecpcpeKTI1BHOCTI1 perMC

TpaiiMM OKa3aJIC5! TaKMM )J(e, KaK l1 B CJiy'iae HC110Jlb30BaHM5! 6yMarM ,M", TOJibKO 

3cpcpeKTHBHOCTI1 perMCTpauHH 6onee Hll3KI1e (B MHTepBaJie 40- 20 YCJIOBHbTX e)J,ITHMU, 

B TO BpeMS! KaK )J,JI5! 6yMaru , M" 3cpcpeKTHBHOCTb C'!eTa aJiaHUHa )J,OCTMraeT BCJIH

'illHbi 80 ycnoBHbiX e,ll,HHu). Eo nee CMJibHO ,ll,JI5! saTMaHa Bbrpa)J{eHo 5!BJieHHe CHM)J(eHH5! 

3cpcpeKTllBHOCTM C'!eTa npM yMeHbllleHMll KOJIU'ieCTBa · pa,ll,HOaKTHBHOfO Belll,eCTBa. 

flyTeM aHaJIM3a JIHTepaTypHbTX HCTO'IHHKOB l1 B pe3yJihTaTe npoBe)J,eHHbiX 3KC

nepUMeHTaJihHblX MCCJie)J,oBaHMH noKa3aHo, 'ITO pa3JIH'lHbie 110 cTpyKType opraHM

'!eCKMe coe,ll,HHeHM5!, Me'!eHHbre TpllTMeM M pacnpe,ll,eJieHHbre Ha xpoMaTorpa,ll,rr'iecKoii 

6yMare, MOfYT perMCTpl1pOBaTbC5! C pa3JIM'IHOH 3cpcpeKTHBHOTbfO np11 BCeX l13BeCT

HbiX MeTO)J,aX 113MepeHMH - l10Hl13al!HOHHOM, MeTO)J,e )J(H)J,KMX Cl!HHTHJIJl5!TOpOB, 

a TaK)J{e MeTO)J,e CYXHX Cl!MHTHJIJIS!TOpOB. flpOBe)J,eHHbie3KC11eprrMeHTbl TIO)J,TBep,ll,I1Jll1 

11pe,ll,TIOJIO)J(eHHe 0 11peMMylll,eCTBeHHOM B03)J,eHCTBl1l1 Ha 3cpcpeKTHBHOCTb C'!eTa 
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reoMeTpHqecKoro pacrrpe.D:eJieHHH BemecTBa no ceqeHHIO xpoMaTorpa<jmqecKoH: 6y

MarH, KOTopoe CJIO)KHJIOCh B pe3yJihTaTe xpoMaTorpaqm:poBamm. B xapaKTepe 

pacnpe.D:eJieHHH rrpOHBJIHIOTCH <jJH3HKO-XHMH'leCKHe CBOHCTBa aHaJIH3HpyeMb!X Be

IUeCTB, 6yMarH, CHCTeMbi paCTBOpHTeJieH, TeMnepaTypbi H T.IT. 

B HTore MO)KHO yTnep)K.1J:aTb , 'ITO e.D:HHCTBeHHO TO'lHhiM MeTO.Il:OM H3MepeHnH: 

6yMa)l(Hh!X XpOMaTorpaMM C Tp11T!leM 5!BJIHeTCH B HaCTOHil.l;ee BpeM5! TOJihKO MeTO.Il: 

C)KHTaHna y<IaCTKOB 6yMa)l(HblX XpOMaTorpaMM C ITOCJie.D:yiOm;eH cop6n;HeX napoB 

BO.Il:hl, B )KJI.1J:KHX CU:HHTHJIJIHTOpax
10

. 3TO YTBep)K.1J:eHHe He KacaeTCH TeX CJiyqaeB, 

KOr.D:a 3KcnepHMeHTaTopa HHTepecyeT TOJihKO BeJIH'l~ma RF. IIpe.D:OCTOpO)KHOCTH 

Hy)KHhl B CJiyqae, eCJIH Onpe.D:eJIHeTCH pa.D:HOX!lMH'leCKa5! <JHCTOTa npenapaTa, Me'leH

HOTO TpllT!leM, TO eCTh B CJiyqae, eCJIH Ha JieHTe ITpOHBJI5!IOTCH nnKH aKHTBHhiX 

rrpO.Il:YKTOB pa.D:I10JII13a. 

Heo6X0.1J:HMa, nO-BI1.1J:HMOMy, npe.D:BapHTeJibHaH Tll.l;aTeJibHaH npoBepKa COOTHOIIIe

HHH 3<jJ<jJeKTHBHOCTeH C<JeTa OCHOBHOTO Bem;eCTBa H BCeX ero npO.D:YKTOB pa.D:HOJIH3a, 

KOTOpyiO Hy)KHO npOH3B0.1J:HTh MeTO.Il:OM C)l(Hfamm yqaCTKOB xpoMaTorpaMMhi. 

TOJihKO nOCJie BBe.D:eHHH COOTBeTCTByTOlUHX nonpaBOK Ha pa3JIH'lHH B 3<jJ<jJeKTHBHOCTH 

perHCTpali,HH Bem;eCTB Ha O.Il:HOH XpOMaTorpa<jJH'leCKOH JieHTe MO)KHO npaBHJihHO 

ero npo.D:YKTOB pa.D:HOJIH3a. IIocne onpe.D:eneHHH nonpaBO'lHhiX K03<jJ<jJHn:neHTOB 

.1J:JI5l pacqeTa nJIOil.l;a.D:eH ITHKOB npH CTpOrOM COXpaHeHHH YCJIOBHH XpOMaTorpa<jJHpO

BaHHH H CYIIIKH fOTOBhiX XpOMaTOrpaMM MO)KHO ITOJih30BaThC5l MeT0.1J:OM BBe.D:eHH5l 

MeJIK0.1J:HCITepCHhTX Cli,HHTHJIJI5lTOpOB B xpoMaTorpa<jJH'leCKYIO cpe.D:y, ITOCKOJihKY 3TOT 

MeTO.Il: no BCeM .D:aHHhJM .D:aeT HaHMeHhiiiHH pa36poc B 3<jJ<jJeKTHBHOCT5lX C'leTa 

pa3JIH'lHhlX npenapaTOB, Me'leHHhiX TpHTHeM. 

bhTJIH C.D:eJiaHbl nOIIhiTKH BblpaBH5!Th 3<jJ<jJeKTHBHOCTH C'leTa pa3JIH'lHhiX npenapa

TOB, Me'leHHhTX TPHTHeM, pacnpe.D:eneHHhiX Ha 6yMa)l(HhiX xpoMaTorpaMMax. Mc

X0.1J:5l H3 rHnOTe3hl rrpeHMym;eCTBeHHOTO BJIH5IHH5l reOMeTpH'leCKOTO pacnpe.D:eJieHH5l 

Me'leHoro Bem;ecTBa no ce'leHHIO xpoMaTorpaMMhT, .D:eJiaJIHCh nanhiTKH BhiBeCTH 6onh

IIIYIO 'laCTh Bem;eCTBa Ha 0.1J:HY H3 CTOpOH 6yMa)KHOH JieHTbi ITyTeM HHTeHCHBHOH CYIIIKH 

TOTOBblX XpOMaTorpaMM nOTOKOM TenJIOBOTO B03.1J:YXa HJIH ITHTeM ITOBhliiieHH5l 

rrpo3pa'IHOCTH XpOMaTorpaMM, npHMeH5l5l ITJiaCTH'leCKHe Cli,HHTHJIJI5lTOpbl HJIH 

DpOITHTKY Ba3eJIHHOBbiM, napa<jJHHOBbiM HJIH CHJIHKOHOBblM MaCJIOM. IlpH HHTeHCHB

HOH cyiiiKe TOTOBhiX XpOMaTor paMM C 0.1J:HOH H3 CTOpOH npOHCXO.Il:HJIO HeKOTOpOe 

yBeJIH'lerme 3<jJ<jJeKTHBHOCTH C<JeTa, HO COOTHOIIIemie 3<jJ<jJeKT!lBHOCTeH perHCTpaJJ,HH 

y pa3JIH'lHbiX BemecTB coxpaH5lJIOCb. Ha6niO.D:anocb yBeJIH<JeHHe pac6poca .D:aHHhiX. 

Becb UHKJI Hccne.D:oBaHHH c TpeM5l aMHHOKHCJIOTaMH, Me'leHHbiMH TPHTHeM, 6hm 

ITOBTOpeH C ITJiaCTH'leCKHMH CJJ,HHTHJIJI5lTOpaMH Ha OCHOBe ITOJIHCTHpOJia (O.Il:HH 

c .D:06anKaMH PPO H Ha<jJTaJIHHa, .D:pyroH: - c .D:06aBKaMH PPO 11 ~-MeTHJIHa<jJTaJIH

Ha), a TaK)Ke C npHMeHeHHeM npOITHTOK 6biMa)l(HbiX JieHT pa3JIH'lHbiMH Bem;eCTBaMH, 

noBhiiiiaiOm;HMH np03pa'IHOCTh 6yMarn. HeKoTopoe c6JIH)KeHHe 3<jJ<jJeKTHBHOCTeii: 

C'leTa Ha6JIIO.D:aJIOCh npn HCITOJih30BaHHH ITJiaCTH'leCKHX CU:HHTHJIJI5lTOpOB, HO COOT

HOIIIeHHH Me)K.Il:Y 3<jJ<jJeKTHBHOCT5lMH perHCTpaU:HH pa3HbiX aMM!lHOKHCJIOT pe3KO 
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MeiDIJIHCb B 3aBHCHMOCTH OT COCTaBa CD;HHTHJIJU!TOpa H paCTBOpHTeJieil:. BH.D:HMO, 

B .n:aHHOM CJiy'lae Ha'lHHaiOT CKa3hiBaTbC51 TaKHe CBOMCTBa opraHFI'leCKHX COe.JJ:HHeHHM 

KaK IIOJI51pHOCTb. To )l(e MO)l(HO CKa3aTh H 0 rrpHMeHeHHH IIpOIIHTOK JieHT Ba3eJIH

HOBhiM, rrapaqmHOBbiM H CHJIHKOHOBbiM MaCJIOM. IJO-BHJJ:HMOMy, Ha'lHHaiOT HrpaTh 

pOJib CBOMCTBa opraHH'IeCKHX COe.JJ:HHeHHM KaK opraHH'leCKHX IIOJiyiipOBOJJ:HHKOB. 

Bee IIepeqacJieHHhie MeTOJJ:hi BbipaBHHBaHH51 3QJQJeKTHBHOCTH c'leTa Me'leHHhTX 

TpHTHeM opraHH'leCKHX COe.D:HHeHHM Ha 6yMa)l(HbTX XpOMaTorpaMMaX, BHJJ:HMO, 

B IIpHHI.J;HIIe, He MOryT IIpHBeCTH K IIOJIHOMY BblpaBHHBaHHIO 3QJQJeKTHBHOCTH 

peniCTpaD;HH pa3JIH'lHblX 110 CBOHM CBOMCTBaM opraHH'leCKHX COe.D:J.IHeHHM, 

IIOCKObKY OHH He ycTpaH51IOT BJIH51HH51 pa3JIH'IHM B QJH3HKO-XHMH'leCKHX CBOMCTBaX. 

EJJ:HHCTBeHHo B03MO)l(HbiM Ha .n:aHHOM 3TaHe IIpe.n:cTaBmreTc51 MeTOJJ: MexaHH'lecKoro 

IIepeMeiiiHBaHH51 Beii.J;eCTBa B yqacTKaX 6yMa)l(HbiX XpOMaTorpaMM, IIpHBOJJ:HII.J;HM 

K HapyiiieHHIO cJIO)l(HBIIIerocH B pe3YJibTaTe aHamna paciipe.n:eneHHH H o6eciie'lHBa

IOII.J;Hii paBHOMepHoe paciipe.n:eneHue Me'leHoro IIpeiiapaTa, B BemecTBe 6yMara. 

1. CKa'IKoB IO. <1>.: pp:~~6ophi H r exHHKa 3KCrrepHMeHTa 5, 168 (1964). 
2. Tomisek A. T., Johnson B. T .: J. Chromatog. 33, 2, 329 (1968). 
3. Duncomb W. G.,: J. Chromatog. 36, 4, 555 (1968). 
4. Phillips R. F., Waterfield W. R .: J. Chromatog. 40, 309 (1969). 
5. Dobbs H. E.: J. Chromatog. 15, 29 (1964). 
6. Gill D. M.: Int. J. Appl. Rad. lsotop. 18, 6, 393, (1967). 
7. Furlong N. B., Williams N. L., Willis D . P .: Biochem. Biophys. Acta 103, 341 (1965). 
8. JloMOHOCOB 11. 11.: Cnoco6 U3MepeHufl xpoMamozpaMM ua 6yMaze coeiJuueuuu, Me•temtblX mpu

mueM. ABTOpCKOe CBH)J;eT N2 169866, niOJIJieTeHb H306p. N2 7, 14.04.65, CTp. 32. 
9. BJJ:oBemw B. M., .6o6posa B. H ., )l(apKOB A. B., PhiCbeB 0. A., Bomma B. B.: Pa.[(HOXHMIHI 

13, 255 (1971). 
10. Ober R. E., Hansen A. R., Mourer D., Baukema T., Gwinn G. W.: Int. J . Appl. Rad. Iso

top. 20, 10, 703 (1969). 

Collection czechoslov. Chern . commun. [Vol. 39] [1974] 




