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YcraHOBKa Ha OCHOBe nponopUHOHanbHOil KaMepbl 11nH aHana3a 

TOUKOCnOHHblX p8lliiOXpOM8TOrpaMM 

nnSI npoB9ll9HIISI 8HanH38 TOHKOCnOilHblX p8llHOXpOM8TOrpaMM no H3ny

'!9HHIO 3 H, , 14 C, , 3 2p C03ll8H8 ycTaHOBKa 'YpaH" • Y CT8HOBKil, BbinOnHeH

H8SI H8 OCHOBe nponopUHOHanbHblX K8Mep, SIBnSieTCSI Bb!COK03qJ<j>eKTHBHbiM 

8BTOM8TII31IpOB8HHbiM ycTpOHCTBOM. npH 8H8n1!3e pallHOXpOM8TOrpaMM 

OCYW9CTBnSJeTCSI noKanH38UHSI pallH08KTHBHblX 30H H8 nOllnOlKKe, Hll9HTH

$HK8UHSI H30TOnOB H H3Mepeuae 8KTHBHOCTeil 30H 38 OllHH UHKn H3MepeHHH. 

Pa6ora BbmOnHeHa B lla6oparopHH Bb!COKIIX 3Heprail Ol1.fUI. 

npenpRHT 06b9llHHeHHOrO HHCTHTyTa SlllepHblX I!CCnellOBB.HHll. lly6HB. 1978 

Anisimov Yu.s. et al. Pl4 - 11309 

A Device with Proportional Chambers for Thin-Layer 
Radiochromatogram Analysis 

A device consisting of proportional chambers has been 
constructed to analyze thin-layer radiochromatograms. The device 
permits one to localize radioactive zones, to measure their 
activities and to identify radionuclides. 

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

TOHKOCllOHHaA paABOXpOMaTorpa~BA WBpOKO npHMeHA" 

eTCA AllA HCClleAOBaHHH 6BOllOrBqeCKH aKTHBH~X Be~eCTB, 

MeqeHH~X 3 H, 14 C, 32 P. 06pa60TKa paABOXpoMaTorpaMM 

3aKmoqaeTCA B llOKallB3a:U.HH paABOaKTHBH~X 30H H B3 • 

MepeHHH HX aKTBBHOCTB, a TaK:>Ke B onpeAelleHBH BHAa 

H30TODa B cnyqae DpHMeHeHHA HeCKOllbKHX B30TODOB npH 

H3rOTOBlleHHH paABOXpOMaTorpaMMbl. 

H3BeCTHO HeCKOllbKO MeTOAOB aHanBJa paABoxpoMaTo-

rpaMM /l-4/ : 
a/ aBTOpaAHOrpa~HA /c DOClleAYID~BM B3MepeHBeM 

paABOaKTBBHOCTB C DOMO~biD :>KBAKBX C:U.BHTBllllATOpOB/; 

6/ CKaHBpOBaHBe o6pa3:U.OB ra3opa3pAAHbiMH cqeTqB· 

KaMB; 
B/ onpeAeneHBe noKanBJa:U.BB xpoMaTorpa~BqecKHX 30H 

c noMO~biO BCKPOBOB KaMepbl. 

Cy~ecTBeHHbiMH HeAocTaTKaMB 3THX MeTOAOB ABnAroT-

cg: 
- AllBTenbHOe BpeMA o6pa6oTKB paABoxpoMaTorpaMM /"a", 

"6"/; 
• HeAOCTaToqHaA TOqHOCTb KOllHqecTBeHH~X B3Mepe-

HBB /"B" I; 
- CllO:>KHOCTb HAeHTB~BKa:U.BH H30TODOB. 

C :u.enbro ycTpaHeHHA B TOR BnB BHOB cTeneHH nepe

qacneHH~X HeAOCTaTKOB B pa6oTe /5/ 6blna npoBepeHa B03 • 

MO:>KHOCTb npHMeHeHBA AllA aHallH3a paAHOXpOMaTorpaMM 

nponop:U.BOHallbHOB KaMep~, rAe DOKa3aHO, qTO 3TOT Ae-

TeKTOp MO:>KeT ycneWHO 

6~cTporo TpexMepHoro 

AOCTaToqHOH TOqHOCTbiD. 

HCDOllb30BaTbCA AllA npoBeAeHBA 

aHallB3a paAHOXpoMaTorpaMM C 
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Ha ocuoae nponopuaouaJILHWX Kauep C03,D.aua npau
UHllHaJILHO HOB&B YCT&HOBK&,D.JIB pa,D.HOH30TOllHOrO &H&JIH3& 
TOHKOCJIOHHhiX xpoM&TorpaMM /YPAH/. 

2. OIIHCAHHE YCTAHOBKH "YPAH" 

YcT&HOBKa COCTOHT H3 ll03HUBOHHO"'IYBCTBBTeJILHOrO 
,D.eTeKTOpa, 3JieKTpOHHOH perHCTpHpyrotqeii: annapaTyphl H 
CHCTeMhl npe,D.CT&BJieHHB ,D.&HHhiX. fl)yHKUHOH&JILH&B CXeMa 
npaae,D.eua ua puc. 1. · 

Il03HUHOHHO • 'IYBCTBHTeJILHhiH ,D.eTeKTOp BhlllOJIHeH Ha 
OCHOBe nponopUHOH&JILHhiX K&Mep, npe,D.H&3H&'leHHhiX ,D.JIB 
perHCTp&UHH {3 "B3Jiy'leHHB B WBPOKOM ,D.H&ll&30He 3Hep· 
raii, a pa6oTaeT ua ra3oaoii cueca ua ocuoae aproua c 
15~-uoii ,D.o6aaKoii yrneKacnoro ra3a. Hccne,D.yeuaa TOHKO" 
cnoiiuaa pa,D.aoxpouaTorpauua /pa3uepoM .D.O 200x 
x200 MM/ noue~.qaeTca uenocpe,D.CTBenuo B o6'beM ,D.eTeK
Topa. 

Caruanw c nponopuaouanLnwx KaMep qepe3 ycHJIHTe
JIH llOCTynaiOT H& ,D.HCKpHMHH&TOphl, Bhlpa6aTWB&IOJ.qBe c4lop· 
MHpOB&HHLie no &MllJIHTy,D.e B ,D.JIBTeJILHOCTH HMllYJILChl B 
"npaaa3anuwe" K aepmaue axo,D.uoro caruana. linoKB 6wcT
poii JIOrHKH OCytqeCTBJIBIOT OT6op C06hiTBH, npHrO,D.HhiX 
,D.JIB .D.&JILHeiimero auana3a, H awpa6aTWBaiOT ynpaanaiO
~.qae caruanw ,D.JIB apeua-ua4lpoawx KonaepTopoa. ,IJ.anee 
ua4lpoaaa au4lopuauaa nepe,D.aeTca a 6noKB auana3a a qe
pe3 HHTep4leii:c TeJieBH3HOHHOH CH-~T'-Mhl llOCTynaeT B 3&" 
nouauaiO~.qee ycTpoiicTBO PEP-50u 6 c nocne,D.YJOJ.qBM npe.D.
cTaaneuaeM ,D.&HHhiX Ha TeJieBB3HOHHOM MOHHTOpe, a C 
llOMOJ.qLIO COOTBeTCTByiO~.qero HHTep4leiica - Ha ua4lpone" 
'l&TL. Q6tqHH BB,D. yCT&HOBKH llOK&3&H H& puc. 2. 

YcTanoaKa 3a O.D.HH UHKJI auana3a pa,D.aoxpouaTorpau
Mhl o6ecneqaaaeT: 
- npe,D.cTaaneuae ua 3Kpaue TeneaB3HOHHOro MOHBTopa 

TpexuepHOH HH410pM&UHH 0 pa,D.BO&KTHBHhiX 30H&X, CO" 
,D.ep)l(aJ.qBx 3 1-1 , 14 c , 32 p ; 

" B,D.eHTH41HK&UHIO yK&3&HHhiX B30TOllOB; 
" BhiBO,IJ. H& UH4lpone'l&TL ,D.&HHhiX 06 HHTerpaJILHOH &KTHB" 

uocTH JII06oii aw6pauuoii ua xpouaTorpauue 30HW, Ko
op,D.HH&T Bhl6paHHOH 30Hhl, BpeMeHB 3KCll03HUHH /c yqe
TOM MepTBOrO apeMeHH yCT&HOBKB/. 
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Puc. 1. 4>yHKJ4UOHOIIt.Ha.11 cxeMa yc•aH06KU "YpaH". 

3. 3KCIIEPHMEHTAJibHIJE PE3YJibTATIJ 

IlpoBe,D.eHhl HCCJie,D.OBaHBJI B03MO)I(BOCTeii yCTaBOBICB C 
noMOJ.qLIO pa3JIH'IBWX TecToawx pa,D.aoxpouaTorpaww. ABa
JIH3 cepBH o6p&3UOB C H3BeCTBOi a6COJIIOTBOi &JCTHBBOCTLIO 
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Puc. 2. 06111uiJ auo yc•aHoaKu "YpaH ". llo3Uf.IUOHHo- 'lya
c•au•eAbHI>JU oe•eKJI(op noKa3aH Ha nepeoHeM nAaHe. Ha 
3QOHeM nAaHe pa3MellleHbl 3AeK111pOHHQJI peZUC111PUPYfOIIIQJ1 
annapamypa /a cmaHoap11Je KAMAK/, 3anoMUHa10111ee yc•pou
cmao P BP- 500, ucao'IHUK 6biCOK060Ab111HOZo nu11aHu.11 u 
za3oaoe o6ecne'leHue nponopf.IUOHaAbHI>JX KaMep. Ha 3Kpa
He meAeau3UOHHozo MOHu111opa npeocmaaAeHa mpexMepHaJI 
UHdjOpMaf.IUJI 0 AOKQAU3Qf.IUU paOUOQKIIU6HbiX 30H XpOMQIIO· 
zpaMMI>I, Me'leHHoiJ 3 H. 

~ u 14c noKa3aJI xopomyro BocnpoR3BO.I\RMOCT:b pe3yJI:b

TaTOB, OWR6Ka R3:MepeHR. RHTeHCRBHOCTeH • OKOJIO 10~. 
Ilplf RCCJie,I\OBaHRR pa,I\ROXpO:MaTorpa:MM C O,I\HOBpe:MeHHWM 

CO,I\eplKaHRe:M 3 H , 14 C R 32 P OCYD\eCTBJI.JiaC:b Ha,I\elKHa• 

R,I\eHTR~RKaUR• R30TOUOB. 
Pa3pemawma• cnoco6uocT:b ycTaHOBKR uccne,I\OB&Jiac:b 

c nowom~>IO TecToBwx pa,I\RoxpowaTorpaMM c ua6opow n•· 

Teu O,I\RRaKoBoi aKTRBROCTR I puc. 3 R 4/. II•Tua non· 
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Puc. 3. Aa•opaouozpaMMa /cHuMoK c 3KpaHa •eAeau3opa/, 
xapaKIIepu3YIOfllaJI pa3peweHue npu6opa. ,4aHHa.11 Haonucb 
COeAQHQ C nOMOfllbiO paCII60pa, COOepJitallleZO 3H, ,J{UaMellp 
n.1111eH, U3 KOIIOPWX COCIIQ6AeHa HaOnUCb, U npoMeJityiiKU 
MeJICOY ZpaHUf.IQMU nJIIIeH • OKOAO 2 MM. 
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Puc. 4. Aa•opaouozpaMMa /cHuMOK c 3KpaHa lleAeau3opa/, 
xapaKIIepu3YIOflla.11 pa3peweHue npu6opa. Ha ClleKAJIHHYfO 
nooAOJICKY c noMOfllbiO pac11aopa, cooepxar~~ezo 3 H,HaHece· 
HW n.1111Ha ouaMellpoM 2 +3 MM c nepeMeHHWM wazoM. MuHu· 
MaAbHOe paCCIIOJIHUe M.eJICOY ZpaHUf.IQMU nJIIIeH • OKOAO 
1 MM. 
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BOCTiaJO pa3peiii8JOTCJI DpB paCCTOJIBBB Me)I(.Ay RX rp&HR

~&MR: 

• 2 +3 MM AJIJI 3H; 
• 5~6 MM AJI.& 14C; 
• OICOHO 12 MM AJIJI 32 P. 
IIOny'leBB&JI C DOMOIJ.llaiO YCT&HOSICR &BTOp&JJ,ROrpaMM& 

3H·paJJ,RoxpowaTorpawww c aa6opow naTeH pa3Hoi aiCTRB· 
BOCTR /R JJ,R&MeTp&/ npe,D,CT&BneBa H& puc. 5. AlcTRBHOCTia 
caworo cna6oro naTua - oiCono 5 DRICOICJOpR, JJ.R&MeTp -
OICOnO 3 MM. MRHBM&HiaH&JI &ICTRBHOCTia, JJ,OCTYDH&JI AJIJI 
accne,JJ,OB&Hai /6e3 y'leTa nornoll.leHRJI R3ny1feHRJI suecy
ll.leM cnoe paJJ,RoxpowaTorpawww/, onpeJJ.eJ'IJieTcJI co6cTseu
BWMR myM&MR JJ,eTeiCTOpa, BenB'IRH& ICOTOpWX OICOHO 
0,1 FII/CM~MaiCcRwan~auoe 6wcTpo,D,eicTBRe ycTaHOBICR -

DOPJIJJ.IC& 10 5 1 /c. 

' 
~. " 
k 

. . . . -· 
Puc. 5. A6111opaouozpaMMa /cHUMOK c 3KpaHa •e11eeu3opa/ 
SH- paouoxpoMalllozpaMMt.l c Ha6opoM n.11111eH pa3Hou arc•u6-
HbCIIIU U OUaMelllpa. AKIIIU6HOCIIIt. CQMOZO Cllafiozo n.IIIIIHQ -
-5 nUKOKIOpU, OUaMelllp- -3 MM. 

BpeuJI, Tpe6yewoe JJ.nJI BBQJJ.a pa,D,uoxpowaTorpawuw 
B 06~eM JJ,eTeiCTOpa B nocneJJ,yJOIJ.leB DOJJ,rOTOBICR YCT&BOB· 
ICR IC R3MepeHBJIM, COCT&Bnano 10 +15 MUH. BpeNJI &H&nR3& 
TeCTOBWX o6pa3~0B He npes:wmano 15 MUH. 

3AKJIJOqEHHB 

YcT&HOBICa "Ypau" JIBnJieTCJI swcoiCo3cWleiCTRBHWN asTo· 
N& TB3RpOBaBH:WN yCTpOBCTBOM AJIJI npoBeJJ,eHRJI ICOHR'IeCT • 
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BeHHOrO B IC&'IeCTBeHHOrO &H&HB3& TOHICOCHOBH:WX pa,JJ,HO· 
xpowa Torpauw I 3neiCTpoclloperpauu/ 3& KopoTICHi npowe
)KYTOIC BpeMeHH. IlpB 3TOM onpe,D,eneHBe HOICanB3~BB pa,D,BO· 
&ICTBBH:WX 30H Ha DOJJ,HO)KICe, BJJ,eHTB«iiBIC&~B.II B30TODOB B 
B3MepeHBe &ICTBBHOCTei 30H OCYIJ.leCTBHJIIOTC.II B OJJ,HOM ~BIC
ne B3MepeHBi. YcTaHosiCa o6naJJ,aeT s:wcoiCoii 'IYBCTBBTen~a
HOCTJaiO, uan:wu wepTB:WM speweHeM, xopowaw npocTpau
CTBeHH:WM pa3peweHBeM B o6ecne1fBB&eT B:WCOICYIO BOCDpOB3-
BOJJ.RMOCTJa pe3ynJaTaTos. Kpowe Toro, nocne aHan&3a pa,D,ao
xpouaTorpauu:w Ha ycTaHOBICe, Hccne,JJ,yewoe Bell.leCTBO co
xpaHJieTc.ll JJ.n.ll JJ,an~aHeiiweii pa6oTw. 

AsTop:w swpa)KaJOT 6naro,D,apHOCTJa 1i .K.KypJITHBICOBY, 
M.H.Maxaiinosoii, B.A.lienJIICosy, A.E.MociCOBCICONY , 
IO.r.CI>e,JJ,ynosy, H.II.BoniCosy B P.M.1ia3nosoii 3a noNOII.lb 
npa co3JJ.&HBH ycTaHOBICB, a T&JC)Ke M.A. qeDJai)KOBoii B 
C.C.CTapOCTBHY 3& DONOIJ.lla npB BCCneJJ,OB&HBB ee xapaiC
TepBCTBIC . 
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