
1<-60 12 - 9474 

1 g~/t-H 
A .Ko~aqKoBCKH, B.A.Xa~KHH 

~ 131 J 
OllPE~EnEHME HEMTPAnbH~X ~OPM 

M ACTATA M MX BEH30nnPOM3BO~HhiX 
8 BPOMBEH30nE METO~OM 
BYMA*HOH XPOMATOrPA~MM 



12 - 9474 

A.KoRaqKoBCKH, B.A.XaRKHH 

u 131 J 
OOPE~EAEHHE HEHTPAAbHMX ~OPM 
H ACTATA H HX BEH30AOPOH3BO~HMX 
B BPOMBEH30AE METO~OM 
BYMA)I(HOH XPOMATOrPA~l1H 

HanpaBneHo B iKypHan "Radioanal. and Radiochem. 

Letters" 



... 

"' 

BeeoeHue 

llpH H3y1.feHHH OfiMeHa Me:>K.IJ.Y 131-ii:O)J.OM 6e3 HOCHTenJI 
HnH acTaTOM H BXO.IJ.JimHM B MoneKyny 6poM6eH3ona 6po­
MOM /I/ HaM noTpe6oaanocb KonuqecTBeHHO onpe.IJ.enJITh 
3neMeHTapHhle <bopMhl unu HHTepranoreHHhle KoMnneKchl 
pa.IJ.HOHyKnH.IJ.OB, pacTBopeHHhle B 6poMHCTOM 6eH3one. He­
CMOTPJI Ha Ka:>KymyiOCJI npOCTOTY 3a)J.a'-IH, HaRTH B llHTepaTy­
pe KaKue-nu6o ee peweHHJI He y.D.anocb. llocne PJI.D.a npe.D.­
aapuTenhHhiX OllbiTOB Mbl OCTaHOBHllHCb Ha BOCXO)J.JI11-'eH 
6yMa:>KHOH xpoMaTorpa<l!HH C HenonJipHbiMH paCTBOpHTenJIMH 
B KaqecTBe 3niOeHTOB. B npouecce xpoMaTorpa<bupoBaHHJI 
3neMeHTapHhle <bopMhl ranoreHoB H ranoreH6eH30llhi .D.BHra­
nucb BMeCTe C <bpOHTOM paCTBOpHTenJI. )l,nJI HX pa3)J.eneHHJI 
Mhl peWHllH nponyCTHTb BOCXO)J.JI11-'HH llOTOK qepe3 <l!HnhTp, 
ceneKTHBHO 3a)J.ep:>KHBai011-'HH He <l!HKCHpOBaHHbie B opraHH· 
qecKHX MoneKynax MHKpoKonuqecTBa ranoreHoB. B Ka1.fecT­
Be TaKoro <bunhTpa HaM cny:>Kuno MeTannuqecKoe, MenKo­
.IJ.HcnepcHoe cepe6po, cop6upoBaHHoe Ha aonoKHax uenniO­
no3bi xpoMaTorpa<buqecKoii 6yMaru. 

3KcnepuMeHma/lbHaJI 'lacmb 

)l,nJI nonyqeHHJI cepe6pJIHoro nJITHa -<bunhTpa Ha nonocKy 
"Me)J.neHHOH" xpoMaTorpa<bH'-leCKOH 6yMarH THna 3MM 
/18,5 MZ/CM 2/ WHpHHOH 10 MM HaHOCHllH 20-30 MK/1 
HaChl11-'eHHOro BO.D.HOrO paCTBOpa rH.D.POXHHOHa; nocne BbiCbJ· 
xaHHJI 6yMarH .D.06aBnJinH TaKoii :>Ke o6'beM 0,1 M Ag..""'03 , 
'-ITO npHBO)J.HllO K o6pa30BaHHIO cepoii: 30Hbl BOCCTaHOBlleH· 
Horo cepe6pa, npoTJI:>KeHHOCThiO 8-10 MM. BhlcyweHHaJI 6y-
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Ma)f(HaB nonocKa ucnonLJosanacL .nnB aHanuJa. Cop6uHoH­
HaB 3«1l4leKTHBHOCTL cepe6pBHOrO llBTHa, no HaWHM Ha6mo,ne­
HHBM, He MeHBnaCL CO BpeMeHeM. 

MeTo,nuKa aHanuJa oTpa6aTLIBanacL c npenapaTaMH 
acTaTa, BLI,neneHHoro HJ o6nyqeHHoro nyoToHaMH BLICOKHX 
3HeprHH TOpHB /2/ H npenapaTaMH 13 J 6e3 HOCHTenB 
npouJso.ncTsa OPIDI - Bapwasa. 

PacTsopeHHLie B 6poM6eHJone acTaT6eHJon u B:o.n6eHJon 
o6paJOBLIBanucL B peaKI.I,HBX Me)f(ranoreHHoro o6MeHa /I/ . 
Pa.nuoaKTHBHLie HYKnu.nLI, He CBBJaHHLie c clleHHnLHLIMH 
pa,nuKanaMH, oTMLIBanucL 0,5 M NaOH. 

PacTsopLI HeB:TpanLHLIX cllopM ranoreHoB B 6poM6eH­
Jone roTosunucL 3KCTpaKuueB: At(O) u 131 J (0) HJ so,nHLIX 
paCTBOPOB. 

131 
PacTsop Na J B 6poM6eHJone nonyqeH pacTsopeHHeM 

qacTH BLicyweHHoro B cTeKnBHHOH npo6upKe ucxo.nuoro 
npenapaTa. 

PacTsopuTenu - 3moeHTLI: 6eHJon, H-neHTaH u H-,neKaH 
6LinB KsanuclluKauuu "x. q,". 

AuanuJ BLinonuBncB cne,nyiOII.I,HM o6paJoM: Ha 6yMa)f(HYJO 
nonOCKy 10 X 100 MM, B 30 MM OT Cepe6pBHOrO llBTHa, 
HaHocunu 10 MKA co.nep)f(all.l,ero pa.nuoaKTBBHLie HyKnH.LJ;LI 
6poM6eHJona, JaTeM nonocKa noMell.l,anacL B uunuH,np, 
Ha .nHo KOToporo 6Lin HanuT 3moeHT. PaJ,neneHue nposo.nunu 
B TeqeHBe 15-20 MUH. <l>pOHT 3IDOeHTa Ja 3TO BpeMB 
yxo,nun Ha 80 MM OT CTapTOBOH TOqKB. Cpa3y )f(e nocne 
paJ,neneHBB CMoqeHHYJO 3IDOeHTOM xpoMa TOrpaMMY ynaKO­
BLIBanu B nonB3TBneH c nunKBM cnoeM, paJpeJanu Ha qacTu 
,LJ;nHHOH 5 MM, aKTBBHOCTL KOTOpLIX BJMepBnaCL Cl.I,BHTHnRH" 
l.I,BOHHLIMB cqeyquKaMB. 

Pe3yAbmambJ u o6cyxoeHUJI 

HJ Tpex nposepeHHLIX HaMH pacTsopuTeneB:-3moeHTOB 
Hau6onee xopowue peJynLTaTLI 6Linu nonyqeHLI c H- .neKa­
HOM, KOTOpLIH BLIMLIBaeT 3neMeHTapHLie ranoreHLI B HX 
6eHJonnpouJso.nuLie OTHocuTenLHO yJKoB: nonoco:B: c R F == 1 
/puc. 1/. 3TOT paCTBOpHTenL HCllOnLJOBanCB HaMH B no­
cne,nyroll.l,eH pa6oTe. 
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Puc. 1. Xpo..wamozpaMMbJ coeouHeHuu paououoaa 6 6po..w6eH-
30Ae, noc1e

1 
npo6eoeHUJI ..wexzaAozeHHozo o6..weHa 6 cu­

cme..we Na 3 J - NaOH - BrPh, 155°C, 30 ..wuH. 3AJOeH11rbJ: 
A - 6eH30A, .6 - H- neHmaH, B - H- oeKaH, S - cmapm, 
F- (JpoHm 3A10eHma. 

llpu 3mouposaHBB H- .n.eKaHoM HeiiTpanLHLIX cllopM rano­
reHoB ouu He npo.nsuranucb .nanLwe cepe6pBHoro nBTHa. 
PucyHKa 2A,.6 noKaJLIBaiOT, qyo u .nnB B:o.na u .nnB acTaTa 
JOHLI cTa6unuJal.I,BB cepe6poM oqeHh qeTKue. Ho oKono 20~ 
acTaTa ocTaeTCB Ha MecTe cTapTa. Hau6onee sepoBTHoe 
o6'LBCHeHue TaKoro y,nep)f(aHBH - Heo6paTHMoe BJaBMo­
.neB:cTBBe acTaTa c MaTepuanoM 6yMaru, qyo cne.nyeT 
BMeTh B su.ny npu aHanuJe acTaTco.nep)f(aii.I,Hx pacTsopos. 
KaK u O)f(H,nanocL, B:o.n u acTaT B cllopMe ranoreH6eHJonos, 
npaKTuqecKH 6e3 llOTepL npOXO,LJ;BT C cllpOHTOM paCTBOpBTe­
nB u qepeJ 6yMary · u qepeJ cllunLTP - MenKo,nucnepcHoe 
MeTannuqecKoe cepe6po I puc. 2B,F/. AHanuJLI Mo,nenLHLIX 
6poM6eHJonLHLIX pacTsopos Tpex cllopM pa.nuo:B:o.na: Na 131J -
131 J(O) - 131 J Ph u c KaqecTBeHHOH u c KonuqecTBeHHoB: 
CTopoHLI npusenu K O)f(B,naeMLIM peJynLTaTaM I puc. 3A/. 
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Puc. 2. XpoMamozpaMMbl 6poM6eH30AbHbiX pacmeopoe Heiim­
paAbHbiX (JopM uooa /A/ u acmama /E/, uoo6eH3oAa /B/ 
u acmam6eH3oAa ;r /. 3AIOeHm: H- oeKaH, S - cmapm, F -
(JpoHm 3AIOeHma, Ag - cepe6p.RHoe n.RmHo. 

0THOCHTeJILHble aKTHBHOCTH KIDK)J.OB H3 Tpex cllopM 
paJJ.HoiioJJ.a, o6Hapy)l(eHHhiX npu aHaJIH3e, B npeJJ.enax owu-
6oK H3MepeHHB ±10%, COOTBeTCTBOBaJIH aKTHBHOCTJIM 3THX 
cllopM B HCXO)J.HOM MO)J.eJILHOM paCTBOpe. Ha puc. 3E no­
Ka3aHhl pe3yJILTaTbl aHanu3a acTaTCOJJ.ep)l(amero 6poM6eH-
30JILHoro pacTBopa, nonyqeHHoro npu o6MeHe acTaTa c 6po­
MOM B cne)J.yromux ycnoBH.IIX: NaAt B TBepJJ.oii NaOH -
Br Ph , TeMnepa Typa 155" C, npOJJ.OJI)I(HTenLHOCTL KOHTaKTa 
30 MUH. 3TH pe3yJILTaTLI HarJIJI)J.HO HJIJIIOCTPHPYIOT 06Ha-
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Puc. 3. A: xpoMamozpaMMa MooeAbHozo pacmeopa Na131 J -
l:ll h- 13 1 J Ph e 6poM6eH3oAe. E: xpoMamozpaMMa coe­
ouHeHuu acmama e 6poM6eH30Ae nocAe npoeeoeHUJI MeJK­
zaAozeHHozo o6MeHa e cucmeMe NaAt - NaOH - BrPh , 
155°C, 30 MUH. S - cmapm, F - (JpoHm 3AIOeHma, Ag - ce­
pe6p.RHoe n.RmHO. JAIOeHm: H- OeKaH. 

py)l(eHHhlii HaMH npo~ecc Me)l(ranoreHHoro o6MeHa B npu­
cyTCTBHH TBep)J.OB menoqu, npHBOJJ..IlmHB K o6pa30BaHHIO 
acTaT6eH3ona H iioJJ.6eH3ona /1/. 

Bbteoobt 

AHanH3 MeTOJJ.OM 6yMa)I(HOii xpoMaTorpaclluu c 30Hoii 
MenKOJJ.HCnepcHoro MeTannuqecKoro cepe6pa no3BOJI.IleT Ko-
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nHlfeCTBeHHO onpe,IJ.enJITh paCTBOpeHHhle B 6poM6eH30ne 
pa,IJ.HOHO,IJ. H acTa T B HeBTpanbHhlX «i>opMaX H B «i>opMe 
ranoreH6eHJonoa. 
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