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Application of Proportional Chamber tor 
Quantitative and Qualitative Analysis 
of Thin-Layer Radiochromatograms 
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A possibility of using multichannel proportional 
chambers for quantitative and qualitative analysis of 
thin-layer radiochromatograms is studied. 

Preliminary results on the spa~e localization of 
chromatographic zones labelled with 4 H., 14 C , 32p isoto
pes, as well as results obtained from an analysis of 

! zone activities labelled with 14 C and 32 P. are presented. 

The investigation has been performed at the 
Laboratory of High Energies, JINR. 
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1. BBE,li,EHHE 

XpoMa Torpa$HH 3qxpeKTHBHbiH COOC06 pa3)J.eJICHHJI 

MHKpOKOJIH'IeCTB MHOrOKOMOOHeHTHhlX CMeCeH pa3JIH'IHbiX 

Be~eCTB Ha OT )J.eJibHbie KOMOOHeHTbl, npHMeHJieMbiH )J.JIJI 

HCCJie)J.OBaHHH B 6HOXHMHH, MOJieKyJIHpHOH 6HOJIOrHH, 4JapMa

KOJIOrHH, a TaK)I(C )J.JIJI aHaJIH3a MHHepaJibHOro CblpbJI, 

OpHpO)J.HbiX COC)J.HHeHHH H T .)].. 

TouKocnouuaH pa.LJ.HoxpoMaTorpa$HH wHpoKo npuMeHH

eTCJI )J.JIJI HCCJle)J.OBaHHH 6HOJIOrH'ICCKH aKTHBHhlX BC~CCTB, 

Me'leHHbiX H3oTonaMH :l H , 14 C, :l;~ P . Ofipa6oTKa pa.LJ.HO

XpOMaTorpaMM 3aKJIIO'IaeTCJI B J10KaJIH3aiJ;HH pa)J.HOaKTHBHbiX 

30H H H3MepeHHH HX aKTHBHOCTH, a TaK)I(e B onpe)J.CJICHHH 

BH)J.a H30TOOa B CJiyqae OpHMeHeHHJI HCCKOJlbKHX H30TOOOB 

npH H3rOTOBJieHHH XpOMa TOrpaMMbl. .. I, 
41 

113BeCTHbi l.feTbipe MeTO.LJ.a auaJIH3a xpoMaTorpaMM : 

a/ aBTopa)J.HOrpa$HH; fi/ H3MepeHHe pa)J.HOaKTHBHOCTH C 

OOMO~biO )I(H)J.KHX CIJ;HHTHJIJIJITOpOB; B/ CKaHHpOBaHHe 06-

pa1u.oa ra1opa3 PH.LJ.HbiMH C'ICT'IHKaMu; r I onpe.LJ.eneuue no

KaJIH3aU.HH XpOMaTorpa$H'IeCKHX 30H C OOMO~biO HCKpOBOH 

KaMepbi. 

0CHOBHbiMH He)J.OCTaTKaMH 3THX MeTO)J.OB JIBJIJIIOTCJI: 

- 6onhwoe apeM.II o6pa6oTKH xpoMaTorpaMM /"a", "6", 

"s"/; 
- He)J.OCTa TO'IHaJI TO'IHOCTb KOJIH'IeCTBeHHbiX H3MepeHHH 

/"a" H, oco6euuo, "r" /; 

- CJIO)I(HOCTb H)J.eHTH4JHKaiJ;HH H30TOOOB. 

C u.eJibiO ycTpaHeHH.II B TOH HJIH HHOH cTeneHH nepe

'IHCJieHHbiX He)J.OCTaTKOB 6hJJia npoBepeHa B03MO)I(HOCTb 

npHMeHeHHJI .LJ.JIJI auaJIH3a xpoMaTorpaMM nponopu;HoHaJibHOH 

KaMe phi. 
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2. flPOflOPaHOHAJlbHA.Jl KAMEPA 
H PEFHCTPHPYJOJ.aA.JI 3JJEKTPOHHKA 

Hcnonb30Banacb nponopuuouanbHaJI KaMepa c Yyacr

BHTenbHOH TillOIUa,D.blO 200 X 200 MM;! , MC:>tOllCKlpO,D.HOC 

pacClOJIHHC COCTaBllJillO 6 MM. AHO,D.HaJI llllOCKOCTb HaMOTa

Ha npOBOHOKOH ,D.HaMCTpOM 20 M ICM C war oM 2 MM, Ka TO .D.

HbiC - npoBOllOKOH ,D.HaMeTpOM 100 MKM C waroM 1 MM. 
Koop,D.HHaTHaJI HH«!JOpMaUHJI CHHManaCb C KaTO,D.OB KaMepbl, 

HaMOTaHHbiX OpToroHallbHO, TipH TIOMOIUH 3llCKTpoMarHHTHbiX 
~ '&.6/ r ~ 6 

llHHHH 3a,D.CP*KH · a30BWH 0 bCM KaMepw H30llHpOBaH 

MaiinapOM TOlliUHHOH 20 MICM. IlpH pa6oTe C XpOMaTorpaM

MOH, MCYCHHOH H30TOTIOM TpHTHJI, o6pa3CU MO*HO 6blll0 

BBO,l).HTb B ra30BhlH 06bCM H ycTaHaBnHBalb B HCTIOCpe,D.

CTBCHHOH 6nH30CTH OT KaTO,D.HOH TillOCKOCTH KaMepw. Ka

Mepa npo,D.yaanacb ra30BOH CMCCblO aproHa c 1 Oo/o c4 H 1 () H 

3o/o C2 H,, OH 
Curuan c auo~uou nnocKoCTH KaMepbi JIBnJincJI "crap

lOBWM" H 3a,D.aBan HaYano H3MepeHHJI BpCMCHH 3a,D.ep*KH 

KaTO,l).HWX CHrHallOB, npOXO,D.JIIUHX 4Cpe3 llHHHH 3a.D.CP*KH 

/BpCMJI 3a,D.CP*KH COCTaBllJillO 7,2 NC/MM/. linoK- CXCMa 

)'"CTaHOBKH TIOKa3aHa Ha puc. 1. 

~ 

~~ nK 

5JIOK 

!:Jnpa6.11eHuJI 

:1----@J 

3JIT 

A.R 

Puc. 1. EAoK- cxeMa ycmaN06KU OAJi aNaAu3a paouoxpoMa
mozpaMM. ilK - nponopijU011UAb11aJI KaMepa, Y - ycuAu
meAb, Jl. - ouc~epuMUNamop. 
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PeracTpapyeMble caruanbl c nponopl{aouam.uoli KaMepbl 
nocTynana ua npe~ycanaTena, npoxo~ana qepe3 ~HCKpa
MHHaTopbl nepeceqeuaJI uynJI H nocTynana ua 6noK ynpas
neuHJI JIT-201. linoK ynpasneHHJI ocymecTBnJin speMeuuoli 
auana3 caruanos a nponycKan ax ua speMJI-aMnnaTy~Hble 
KOHBepTopbl /BAK -X H BAK - Y /,a TaiOKe Bblpa6aTbi
Ba.JI HMnyn&c no~cBeTa ~JI KaTo~o-nyqesoli Tpy6KB, 
acnon&3yeMoli B KaqecTse ~acnneJI. JloKana3ai{BJI xpoMaTo
rpaclJaqecKHX 30H accne~yeMoro o6pa31{a peracTpaposa
nac& C UOMOI.Q&IO <}IOTOKaMepbl THUa "fionapOH~". fio~aBaJI 
caruanbl c BAK - X ana BAK - Y ua MHoroKauan&uwli 
aMUllHTY~HbiH auanH3aTop, MO~O 6blno perHCTpHpOBaT& 
cooTBeTCTBeuuo X- ana Y-npoeKI{HH xpoMaTorpaclJaqecKHx 
30H. 

3. 3KCIIEPHMBHTAJlbHI:JB PE3YJlbTATI:J 

3«WleKTHBHocT& nponopl{aouan&uoli KaMepbl nposepJinac& 
C UOMOI.Q&IO {3 - HCTOqHHKa 144 Ce H COOTBeTCTBOBana - 99~, 
C06CTBeHHble WYMbl KaMepbl COCTaBnJinB Benaqauy OKOHO 
10-3 1/c • MM2 • 

Bo3MO~OCT& ~eTeKTHposauaJI MJirKoro {3 -a3nyqeuaJI 
xpoMaTorpa«!JaqecKHX 30H, Meqeuu:wx H3oTonoM 3 H. annro
CTpaposaua «!JoTorpaclJaeli ua puc. 2. XpoMaTorpaMMa co-

Puc. 2. Xpo..wa•ozpa{Jutlec~eue 30HbJ, ..we'leHHbJe u3o111ono..w 
mpumuJI. CHu..woK c oucn.AeJI. 
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~ep~T qeT~pe pa~uoaKTHBH~e 30H~, paCCTORHHe Me~~y 
neuTpaMH KOTop~x - 30 MM. MHHHManLHaR aKTHBHOCTL 
O~HOH H3 30H OKOHO 4,5 HKU, MaKCHManLHaR - OKOHO 
90 HKu. 

Ha puc. 3 noKa3aHa npocTpaHCTBeHHaR noKanu3aUHR 
qeT~pex xpoMaTorpa~uqecKHX 30H c pa3nuquoi aKTHBno
CTLIO, Meqeuu~X H30TOUOM 14 C. AKTHBHOCTL 30H~ C MHHH· 
MaHLHOH HHTeHCHBHOCTLIO H3nyqeHHR /*.!4/ OKOHO 0,4 HKU, 
c MaKCHManLuoi /*.!1/ - oKono 12 HKu. Me~neuTposoe 
paCCTORHHe COCe~HHX 30H COCTaBnReT -16 MM. 

Ha puc. 4 noKa3aH~ X -npoeKUHH :nux ~e 30H, npe~
CTasneuu~e c noMOIULIO auanH3aTopa. XpoMaTorpaMMa 
noMemanacL sue ra3oBoro o6'LeMa ~eTeKTopa ua pace TOR
HHH OT 6nu~aiwei KaTO~HOH UHOCKOCTH B HeCKOHLKO MHH· 
HHMeTpOB. 

Bo3MO~HOCTL H~eHTH~HKanuu xpoMaTorpa~uqecKHX 30H 
pa3nHqHOH aKTHBHOCTH, MeqeHH~X H30TOUaMH 14 C HnH 
32 P ,noKa3aua ua puc. 5. XpoMaTorpaMMa, co~ep~amaR ~Be 
30H~, Meqeuu~e H30TOUOM 14 C , H O~HY, MeqenHyiO 32 P , 
noMemanacL sue ra3osoro o6'LeMa nponopnuouanLuoi Ka
Mep~. PaCCTORHHe Me~y neHTpaMH 30H OKOHO 25 MM. 

Ha puc. Sa noKa3au~ X -npoeKUHH scex Tpex 3ou, 
nonyqeuu~e 3a o~uu nuKn H3MepenHR. Bse~euue anroMHHHe
soro ~HnLTpa Me~~Y KaMepoi H xpoMaTorpaMMOi, norno
maiOmero 3neKTpou~ oT 14 c u oTceKaiOmero MRrKyro co
cTasnRIOIUYIO {3-cneKTpa 32.p, U03BOHReT perHCTpHpOBaTL 
TOnLKo 3ouy, MeqeuuyiO H3oTonoM ~oc~opa I puc. 56/. An
re6pauqecKaR CYMMa uu~opManuu, 3anucauuoi B naMRT 11 
auanH3aTopa npH H3MepeHHRX C npHMeHeHHeM ~HHLTpa H 6e3 
nero, s~~enReT 30H~, Meqeuuwe H30TonoM yrnepo~a 
I puc. Sa/. BpeMR ua6opa cTaTHCTHKH a cnyqae "6" 6~no 
rsenuqeHO C yqeTOM ocna6neHHR HHTeHCHBHOCTH H3nyqeHHR 

2 P ~HnLTPOM H ue npes~wano 5 MUH. 3ou~, Meqeuu~e 
14 

C , HMeiOT aKTHBHOCTL - 3,6 HKu H -36 HKu. 

Pa~uoaKTHBH~e 30H~ TecTOB~x xpoMaTorpaMM pa3noi 
aKTHBHOCTH B~~eHJIHHCL C UOMOIULIO ananH3aTopa, H HH· 
~pMaUHR HCUOHL30BanaCL ~nR onpe~eneHHR KOppenRUHOH· 
u~x Ko3clxllunueuTos K c u Kp Me~y ucTuuuoi aKTHBHOCTLIO 
30H~ H senuquuoi 3arpy3KH KaMep~. )J;nR H30Tona yrne
po~a Koppengnuouu~i Ko34xllunueuT Kc 6~n paseu 12±1 ,1. 

6 

J 
J 

/( 

I 

Puc. 3. XpoMamozpafPuttecKue 30Hr.a pa3Hoii aK•ueHoc•u 
/1 +4/, Me'leHHr.ae U3omonoM yzAepoC>a. CHUMOK c C>ucnAe.R. 

Puc. 4. IlpoeKijUU xpoMamozpafPuttecKux 30H pa3Hoii aK•ue
Hocmu, Me'leHHr.ax u3omonoM yzAepoC>a. CHUMOK c 3KpaHa 
QHQAU3QifiOpa. 
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,I:Vl.11 l!locl!lopa Kp = 2,28±0,06. AKTBBHOCTB 30H, Mel.feHHLIX 

BlOTonoM 14 C una 32 P , pa,nuoxpoMaTorpaMMLI, noKaJau

uoi ua puc. Sa, 6LinB 3KcnepuMeHTanbHO onpe)J.eneHbl c 

DOMOIUbiO BLipa:>KeHB.II 

i ,... -11., Ni 
A = v,4 ·10 1\. c(p) , 

i . i -1· 
r.ne A - aenuquua aKTBBHOCTB 1- JOBLI B Kropu, N ( c )-
KonuqecTBO perucTpupyeMLIX curuanoa no i -yqacTKY nno

ma.nu nponop~BOHaDbHOH KaMepLI. ITony'leHHLie 3Hal.feHBJI 

N 
iii' 

(a) 
·~ 

p I . 
, 

----~ --· "" 

I 
~ 

' • 

1 2 3 4 .S 6 7 1 9 10 11 11 1.3 14 U 

CM 

Puc. 5. HoeHmu~uKaflUJI 30H paouoxpoMamozpaMMbl, Me
'leHHbiX pa3HbiMU U3omonaMu. CHUMKU c 3KpaHa aHaAu3a
IIOpa: a/ npoeK~JUU 30H, Me'leHHbiX u3omona:rf 14 C , 32 P , 
14 C ; 6/ npoeKijUJI 30Hbl, Me'leHHoil U3omonoM P ; e/ npo
eKijUU 30H, Me'leHHbiX U3011/0nOM 14 C. 
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aKTHBHOC1CH HCCJlC.UYCMhiX 30H XOpOIIIO COBllallH C BCJ1H· 

'IHHaMH aKTHBHOCTCH, 3a,lJ,aHHbiMH H3rOTOBHTCJ1CM xpoMa· 

TorpaMMhl /BCJlH'IHHa aKTHBHOCTCH 6hina 3a)J,aHa C TO'IHO· 

c r hlO ±1 Oo/o/. 

4. 3AKJJJOlJEHHE 

flponOpUHOHaJlbHa~ KaMcpa, ~BJl~~Ch )J.OCTaTO'IHO npo

ClhlM BhlCOK03cPcPCKTHBHhlM )J.CTCKTOpOM f$ ·H3J1Y'ICHH~, MO· 

)fH!l ycneiiiHO HCllOJlh30BaTbC~ )J,Jl~ llpOBC,lJ,CHH~ 6hiCTporo 

rpexMepHoro aHaJ1H3a pa.uHoxpoMaTorpaMM c .uocraTOYHoH 

TO'IHOCThK) /He xy)t(e ±10'fo .un~ 14 c u 3
2 

p ;. 

4yBCTBHTCJ1hHOCTb )J,CTCKTOpa orpaHH'IHBaCTCH cu6cT· 

BCHHhlMH IIIyMaMH KaMCpbl H COOTBCTCTBYCT- 10°0~31jc "MM2. 
3 I a BCJlH'IHHa OllpC)J.CJlHCT B03MO)t(HOCTb perHCTpaUHH xpo-

14 3" 
MaTorpa$H'·JCCKHX 30H, MCYCHHhiX C H "'p C MHHHMaJ1bHOH 

- 4 -" r, 
aKTHBHOCThiO 10 -'-10 ' HKu/MM2. Cnoco6HocTh pa3pe-

rneuH~ .JJ.BYX COCC)J.HHX pa)lHUaK1 HBHbiX 30H CJ1C)J.yCT U)t(H)J.aTb 

HC XY)t(C, YCM B cnyqae llpHMCHCHHH HCKpOBOH KaMCpbl, T.C. 

MCHCC b MM jpaCCl OHHHC MC)t(.JJ.Y 30HaMH/ B cnyYae l4 C H 
3 1 I 
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