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1. BBELIEHI1E 

npenapaT~ paAHOHYKnHAOB TannHR npeACTaBnR~T 6onbWOH HHTepec 
AflR peweHHR npHKflaAH~X 3aAa4, CBR3aHH~X C XHMH4eCKOH TeXHOno
rHeH, 3KOnOrHeH, RAePHOH MeAH4HHOH H T.A. l\nR Hapa60TKH y-aK
THBH~X HeHTPOHOAe~H4HTH~X paAHOHYKnHAOB Tf 06~4HO HCnOflb3Y~T 
MHWeHH H3 MeTannH4eCKOrO CBHH4a, TanflHR HflH ~X COeAHHeHHH, 
KOTOP~e o6ny4a~T Ha ycKOPHTenRx 4acTH4. HanpHMep, nony4eHHe 
201Tf C B~COKOH paAHOHYKnHAHOH 4HCTOTOH, YAOBneTBOpR~eH Tpe-. . 
6oeaHHRM RAePHOH Me~H4HH~, B03MO~HO nyTeM 6oM6apAHPOBKH MHwe
HeH 208 Tf, 2 °5Tf H 20 Pb npoToHaMH ·/1- 3/ : 

203Tf ( p, 3 n )20 1 Pb 

2 o 5rr (p , 5 n )2 o 1 Pb 

206Pb(p, 6 n )20 1 Bi 

9,4 4 
>---- 201Tf, 

59 MHH. H l ,8 4 20 l 9 •4 4 201 Pb --~ Tf. 
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pa3pa6aT~BaflHCb H ra30XHMH4eCKHe MeTOA~/ 4- I , OCHOBaHH~e Ha 
CpaBH~TeflbHO B~COKOH neTy4eCTH 3fleMeHTapHOro TaflflHR/5/ ~flH 

ero coeAHHeHHH ~- 91 _ TaK, Hanp~Mep, e pa6oTe 16 1 ocy~ecTeneHo 
B~COKOTeMnepaTypHoe ~~AeneH~e paAHOHyKnHAOB TannHR H3 CBHH40-
BOH MHWeH~ B noToKe KHCflOPOAa ~ renHR, a HeAaBHO npeAflO~eH 
MeTOA B03rOHKH paA~OTann~R H3 o6ny4eHHOrO npOTOHaMH MeTannH-
4eCKOrO CBHH4a B np~CYTCTBHH ~TOpHpy~~X areHTOB (HF, C6F6 )' 151 • 

Ha6op npeAno~eHH~x AO HaCTOR~ero epeMeHH ra30XHMH4eCKHX 
C~CTeM AOCTaT04HO WHPOK, 4TO, no-BHA~MOMY, CBR3aHO C TeM, 4TO 
nOKa HeT MeTOAa, OTBe4a~ero OAHOBpeMeHHO BCeM COBpeMeHH~M 
Tpe6oBaHHRM: B~COKHH B~XOA, XOPOWaR ceneKTHBHOCTb, AOCTHrHy
TOe 6~CTPOAeHCTBHe·, B~COKaR CTeneHb paAHOXHMH4eCKOH 4HCTOT~, 
npocToTa annapaTypHoro o~pMneHHR H T.A. 

npH paCCMOTpeHHH anbTepHaTHBH~X nOAXOAOB K ra30XHMH4eCKOH 
nepepa6oTKe o6ny4eHH~X MHWeHeH H3 CBHH4a M~ OCTaHOBHflH CBOH 
B~6op Ha CYflb~HAH~X CHCTeMaX, KOTOp~e M~ npHMeHRflH y~e paHee 
AnA pa3AeneHHR xanbKO~HnbH~x 3neMeHToe 1101 • AHanH3 nony4eHH~x 
HaMH AaHH~X no neTy4eCTH Cynb~HAOB TR~en~X MeTannOB YKa3~BaeT 
Ha nepcneKT~BHOCTb 3TOro nOAXOAa. 
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HacToR~aR pa6oTa HanpaeneHa Ha ~3y4eH~e ra3ox~M~4ecKoro 
noBeAeHHR CYflb$HAOB CBHH4a ~ Taflfl~R /e YflbTpaM~Kpo- H MaKpO
KOflH4eCTBaX/ ~ conyTCTBY~~HX 3fleMeHTOB - npOAYKTOB cnanoreHHo
ro pac~enfleHHR C KOHe4HO~ 4eflb~ B~AefleHHR paAHOHYKfl~AOB TaflflHR 
C B~COKO~ CTeneHb~ paAHOXHM~4eCKO~ 4~CTOT~. 

2. 3KCnEPHMEHTAnbHA~ 4ACTb 

CxeMa ycTaHOBKH noKa3aHa Ha pHc. 1 . MHweHRMH cny>K~flH OKC~Abl 

CBHH4a (Pb0, Pb3 0 4 ) ~flH Tann~R (Tf 20 3), KOTOPble o6ny4afl~ Ha 
CHHXP04HKnOTpoHe OH~H npoToHaMH c 3HeprHe~ 700 M3B. HcxoAHble 
npenapaT~ - CMeCb o6ny4eHH~X OKCHAOB C KBap4eBbiM neCKOM /pa3-
Mep 4aCT~4 150 7 200 MKM/ B COOTHOWeHHH 1 :1 ,5 no 06"'beMy - nOMe
~aflH B CTapTOBY~ 30HY TepMOXpOMaTorpa~H4eCKO~ KOflOHKH /TXK/, 
H3rOTOBfleHHO~ H3 nono~ KBap4eBO~ Tpy6KH: ee AflHHa f = 100 CM, 
BHyTpeHH~~ AHaMeTp d = 37 4 MM. nepeA on~TOM noeepXHOCTb TXK 
npOM~Bafl~ nocneAOBaTeflbHO KOH4eHTPHPOBaHHO~ a30THO~ K~CflOTO~, 

BOAO~ H a4eTOHOM, BbiCYWHBaflH H npoKaflHBaflH, nponycKaR 4epe3 
Hee nOTOK B03AYXa npH TeMnepaType 950°C B Te4eHHe HeCKOflbK~X 
4acoe. TeMnepaTypH~~ rpaA~eHT a = -20 K · cM-l nOAAeP>KHBan~ Ha
rpeeaTeflbH~M ycTpO~CTBOM, COCTOR~~M H3 TOflCTO~ MeAHO~ Tpy6KH 
C BaKyyMHO~ H30flR4He~. nee~~ KOHe4 YCTPO~CTBa HarpeBaflH ne4b~ 
3fleKTP~4ecKoro conpoT~eneHHR, a npae~~ -· oxna>KAan~ npoT04HO~ 
BOAo-:1. I d;:s-MU'-VIIciiD a~1vn ~ G6uc:~1::t.::.1 p~cxc,qc~~ 1 Q c~a .MIA._.-1 

nponycKan~ 4epe3 noeywKH, 3anonHeHH~e Mg(CfO ) ~ P2 0 5 , 
AflR 04HCTKH OT H

2
0 H 4epe3 THTaHOB~~ reTTep !51, HarpeT~~ AO 

T,"c 

PHc.I. CxeMa 3KcnepHMeHTanbHOH ycTaHOBKH: I - GannoH c apro
HOM, 2 - paCXOAOMep, 3 - nepxnopaT MarHHH, 4 - WOCWOPHhlH aH
rHgpHg, 5 - THTaHOBbiH reTTep, 6 - BOflOKHHCTbiH WHflbTp, 7 -
neqb reHepaTopa napoB cepbi, 8 - pacnnaB cepbi, 9 - BbiCOKOTeM
nepaTypHaH neqb, IO- o6pa3e~, II - TepMorpagHeHTHaH neqb, 
I2 - TXK, I3 - noBymKa c aKTHBHpoBaHHb~ yrneM. 
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900°C, AflR o4~CTK~ OT 0 2 , a 3aTeM HaA noeepxHOCTb~ pacnnae
neHHO~ cep~. KoH4eHTpa4~~ cep~ e ra3oeo~ ~a3e ~3MeHRflH e npe
Aenax ( 0,5 7 3)-10-6 r-aToM ·eM-a /cTaHA. ycnoe~R/, perynHpyR TeM
nepaTypy ne4H /7/. nepeA on~TOM TXK e Te4eHHe 20 MHH npoAy
eanH 4HCT~M aproHoM, a 3aTeM np~ BKn~4eHHO~ ne4~ reHepaTopa 
napoe cep~ eenH nepepa6oTKY HCXOAHOro npenapaTa, COAeP>Ka~ero 

o6~4HO 50 7 100 Mr o6ny4eHHOrO OKCHAa. 
PacnpeAeneHHe Me4eHH~x paA~OHyKnHAaMH MaKpoKoMnoHeHTOB H 

6e3HOCHTeflbH~X paAHOHYKnHAOB BAOflb TXK onpeAemmH nocne onbiTa 
nyTeM CKaHHpoeaHHR y-~3fly4eH~R npH WHPHHe ~eflH CBHH40BOrO 
KOflflHMaTopa 1 CM. CocTaB ~ CTPYKTYPY MaKpoKoMnoHeHTOB H3y4an~ 
C nOMO~b~ pacTpOBOrO 3fleKTPOHHOrO MHKpOCKOna no xapaKTepHCTH-
4eCKHM X-ny4aM /K- ~ L-cep~RM/ 3neMeHTOB, eo36Y>KAeHH~x 3fleKT
poHH~M 30HAOM /MHKpOCKOn MOAeflH JSM-840 ~~PM~ JEDL/. 

3. PE3YnbTAT~ H 06CYmAEHH~ 

1 . B ycnoBHRX 3KcnepHMeHTa o6ny4eHHble oKCHA~ Pb H Te B3a~

MOAe~cTeoeanH c napaM~ cep~, o6pa3yR neTy4He coeA~HeH~R, e ra-
30BY~ ~a3y nepexoA~flH H HeKoTop~e cnanoreHH~e nPOAYKT~. OH~ 
TpaHcnopT~poeanHCb BAOflb TXK H oca>KAan~cb e onpeAeneHH~X TeM
nepaTypH~x 30Hax. Henpopear~poeaewaR AOflR napoe cep~ KOHAeH
cHpoeanacb BHYTP~ KOflOHKH npH TeMnepaTypax HH>Ke 150°C C o6pa-
30BaHHeM OflOTH~X HafleTOB fl~MOHHOrO 4BeTa. ~TOO~ AOCTH4b KOn~-

4eCTBeHHOrO B~AefleH~R paAHOTaflflHR H3 06fly4eHHOrO CBHH4a, M~ 
A06HBafl~Cb MaKCHMaflbHOrO nepeBOAa MaCCbl MHWeHH B ra30BY~ ~a3y, 
npH 3TOM ~aKTOp~, KOTOp~e MOrflH 6~ fl~MHT~POBaTb o6pa30BaHHe 
fleTy4HX COeA~HeH~~ Taflfl~R, npe>KAe BCero AH~~Y3HR, AOfl>KH~ 6~flH 

npoRBflRTbCR e MeHbwe~ cTeneHH. TaK~M o6paaoM, M~ ~cnonbaoeanH 
COBOKynHOCTb ABYX MeTOAOB - TepMOXPOMaTorpa~H4eCKOrO H cy6nH
MaTOrpa~H4eCKOrO. KaK BHAHO H3 npeACTaeneHH~x HH>Ke AaHH~x, 
3TO n03BOfl~flO AOCTH4b nocTaBfleHH~X 4ene~. 

B Ta6n~4e 1 npeAcTaeneHa aaeHcHMOCTb 3~~eKTHBHOCTH e~Hoca 
MaKpOKOflH4ecTe Pb H Tf /50 r/ H3 cTapToeo~ aoH~ TXK oT ee 
TeMnepaTyp~ T0 • B~AHO, 4TO yneTY4HBaHHe CBHH4a npoHCXOAHT 
TOflbKO np~ T0 > 750° C. C APYro.:1 cTopoH~, npH T 0 > 950° C 3~eK
THB~OCTb ero B~HOFa nocTeneHHO CHH>KaeTCR, 4TO MO>KeT 6~Tb CBR-
3aHO CO B3aHMOAe~CTB~eM Me>KAY CBHH40M H KBap4eM np~ B~COKHX 
TeMnepaTypax Ill!. 8 OTflH4He OT CBHH4a, 50-np04eHTH~~ ~HOC Tf 
~3 CTapTOBOH 30H~ HMeeT MeCTO y>Ke npH 700°C. 

C y4eTOM 3THX AaHH~x AaflbHe.:1w~e on~T~ no H3y4eHH~ TepMo
xpoMaTorpa~H4ecKoro noBeAeHHR 6e3HOCHTeflbHoro paAHOTann~R 
npOBOAHflHCb npH To= 850°C. Ha PHC.2 noKa3aHa 3aBHCHMOCTb yne
TY4HBaH~R Tf ~3 CTapTOBOH 30H~ OT epeMeHH. BHAHO, 4TO OCHOBHaR 
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Ta6nH~a 

3aBHCHMOCTb yneTy'IHBaHHH Pb H T£ OT TeMnepaTyp&I 
cTapToBoH 30Hhl TXK 

~ Pb% Tl,% T '°C) ' o'-
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KoH~eHTpa~H cephl- 1·10-6 r-aToM eM-s /cTaHg.ycnoBHH/. 
llpogOnEHTenbHOCTb 3KCTiepHMeHTa - 60 MHH. 
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PHc.2. 3aBHCHMOCTb yneTyqHBaHHH 1Y OT BpeMeHH 
/T0 = 850°C/. 

AOnR - 90% paA~OaKT~BHOrO Tf - nepeXOA~T B ra30BY~ $a3y B Te-
4eH~e 30 M~H, a npaKT~4ecK~ nonHoe ero B~AeneH~e ~3 cTapTOBOH 
30Hhl npO~CXOA~T 3a 60 M~H. 
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2. M~ non~Tan~cb nOAOHT~ K peweH~~ eonpoca o x~M~4ecKoH 
¢opMe coeA~HeH~H Tann~R. Cy6n~MaTorpaMMbl cynb$~AOB ce~H~a ~ 

Tann~R /no 50 Mr/, nony4eHH~e e e~6paHH~x HaM~ ycnoe~Rx, noKa-
3aH~ Ha P~C. 3; TeMnepaTypH~H MaKC~MYM 30Hbl OCa>KAeH~R Pb pacno
no>KeH np~ 780 ± 20 °C, a T£ - np~ 650 ± 20 °C. 3Aecb M~ He 6yAeH 
06CY>KAaTb 3aB~C~MOCTb TeMnepaTyp~ OCa>KAeH~R MaKpOKOMnOHeHTa 
OTero KOn~4eCTBa 1121 • 

AnR onpeAeneH~R $OPMYn o6pa3YIOIJ4~XCR COeA~HeH~H Mbl aHan~3~
poean~ ~X COCTaB ~ CTPYKTYPY C nOMO~b~ 3neKTPOHHOrO M~KpOCKOna 
no xapaKTep~cT~4ecK~M X-ny4aM 3neMeHToe, B036Y>KAaeM~x 3neKTPOH
H~M 30HAOM /T04HOCTb aHan~3a np~MepHO ±2 OTHOC~T.%/. Ha p~c.4 
~ e Ta6n.2 noKa3aH~ $OPM~ ~ pe3ynbTaT~ aHan~3a cocTaea nony-
4eHHbiX coeA~HeH~H Pb ~ T£ • 

H3eecTHo 111 • 13 •141, 4TO ce~He~ o6pa3yeT c cepoH n~wb OAHO 
TeepAoe coeA~HeH~e - MOHocynb$~A /raneH~T I PbS~ KOTOPbiH o6na
AaeT Ky6~4ecKoH CTPYKTYPOH ~ nnae~TCR np~ 1077 C. H3 npeA
cTaeneHH~x e Ta6n.2 ~ Ha p~c.4 AaHH~x B~AHO, 4TO coeA~HeH~e, 
oca>KAa~~eecR e TXK, ecTb PbS. 3To yKa3bleaeT Ha cy~ecTeoeaH~e 
MOHocynb$~Aa e ra3oBOH $a3e. 

A,%,CM t 
40 

30 I
TA;c 
1000 

750 

500 

20l 
10 I I I ~ ·-l~: I ~ 
O 30 35 40 45 50 t,CM 

250 

PHc.3. CyonnMaTorpaMMa cynb~HAOB CBHH~a H TannHH/no 50 Mr/ . 

TaonH~a 2 
Pe3ynbTaTbl aHanH3a COCTaBa nonyqeHHbiX cynb~HAOB 

Pb H Tl 

Cynb~HA CBHH~a Cynb~HA TannHH 
- • J 

Cogep>KaHHe aTOMOB, % 

Ph s Tl s 

51 ,3 48,7 39,8 60,2 

PbS Tl 2s3 
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PHc. 4. PeHTreHoCTPYKTYPHbie <l>oTorpa<lJHH cynb
<l>HAOB Pb /a/ H TP /6/. 

a 

6 

Tanm1H o6paayeT c cepoH HeCKOilbKO cynb¢HAOB - Tf S, TI2 S 
H TI 2 s3 J 11 •13 • 16 - 181 , npH4eM TfS o6na,QaeT TeTparoHailbHOH 
CTPYKTYPOH I 15 ' 17 1

, ,t:\IlR Tf 2S xapaKTepHa pOM603,t:IPH4eCKaR CilOH
CTaR CTPYKTypa / 15,1 6 / , a Tf 2 S 3 - aMOp(j>ej,j. 

KaK BH,QHO 1-13 pHc.4, B~,QeneHH~H HaMH Cyllb(j>H,Q TaililHR HMeeT 
aMOp(j>Hy~ CTPYKTypy, a era XHMH4eCKH~ COCTaB /CM. Ta6n.2/ OT
Be4aeT COe,QHHeHH~ Tf 2 S 3. 0TMeTHM, 4TO CTPYKTYPH~e (j>OTOrpa(j>HH 
Cyllb(j>H,Qa TaililHR H era XHMH4eCKHH COCTaB, nOily~HH~e HaMH B 
,QHanaaoHe KOH~eHTpa~HH napoe cep~ /0,5 7 3/ · 10 r-aTOM CM-3 , 
npH H3MeHeHHH T0 OT 700 ° C ,t:\0 850 ° C OKa3a11HCb H,QeHTH4H~. no IlH
TepaTypH~M ,QaHH~M 1 15,18 / , B~CWHe Cyllb(j>H,Q~ TaililHR TepMH4eCKH 
HeyCTOH4HB~, YCTOH4HB~M RBI1ReTCR TOilbKO Tf2 S C TeMnepaTypoH 
nnaeneHHR 449° C.O,t:~HaKo nony4eHH~e HaMH ,QaHH~e yKa3~Ba~T, 
B 4aCTHOCTH, Ha TepMH4eCKy~ YCTOH4HBOCTb Tf2S3 B 30He era 
oca~eHHR 650! 20° C, 4TO, na-BH,t:IHMOMY, CBR3aHO C npHCYTCTBHeM 
Ha,Q noeepxHOCTb~ cy6nHMaTa H36~T04H~x napoe cep~. 

Ha pHc.5 H 6 npHBe,QeH~ pacnpe,t:~eneHHR cynb¢HAOB Pb H Tf 
B,QOilb TXK, nony4eHH~e e pa311H4H~x ycnoBHRX. B nepeoM cny4ae 
/pHc.5/ YilbTpaMHKPOKOilH4eCTBa CBHH~a, no11Y4eHH~e npH 06Ily4e
HHH npOTOHaMH TaililHeBOH MHWeHH, OCa>K,Qa~TCR npH 720 ± 20 ° C, 
na-BH,t:\HMOMy, B BH,Qe PbS, a TaililH~, KaK noKa3aHO B~We,- B BH,Qe 
Tf2S 3 - npH 650 ± 20 ° C. 6 Cily4ae npOTHBOnOilOlKHOrO COOTHOWeHHR 
Me~y KOMnOHeHTaMH MOHOCYilb(j>H,Q Pb oca~aeTCR npH 780 ± 20 ° C/MH
weHb~ CilYlKHil PbOV, 4TO 611H3KO K TeMnepaTypHOH 30He OCa>K,QeHHR 
ynbTpaMHKPOKOilH4ecTe 3Toro 3IleMeHra / pH c . 6/ . B TO . >Ke epeMA 
aoHa a,Qcop6~HH YilbTpaMHKPOKOilH4eCTB pa,QHOTaililHR 3Ha4HTeilbHO 
CMe~eHa B CTOPOHy 6o11ee HH3KHX TeMnepaTyp, MaKCHMYM TepMOXpo
MaTOrpa(j>H4eCKOrO nHKa pacnono>KeH npH 180 ± 10 ° C. TaKoe noee- • 
,QeHHe, HecoMHeHHO, o6ycnoeneHo o6paaoeaHHeM coe,QHHeHHA APY
roro COCTaBa, OTilH4a~eroCA OT Tf 2S3 . MO>KHO HCKI1~4HTb H o6pa-

A,%,CM 
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10 I : ~ I L ~ : I ~ 
o L, 3'o 315 40 45 so I, eM 

TA,"C 
1000 
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250 

PHc . 5. 3oHhi ocaJK,QeHHH cynb<l>HAOB Pb H Tf I Pb - ynhTpaMHKpo
KonHqecTBa, Tf - MaKpOKOJlHqecTBa/. 
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PHc. 6. 3oHbl ocruK,D,eHHH cynbi}>HP;OB Pb H 'I'£ I T~ - ynhTpaMHKpo
KOJIHqecTea, Pb- MaKpOKOJIHqecTea/. 

aosaH~-te H~-tawero CYllb$~-tAa Tf2S, nocKOllbKY Mbl ~-tMeeM ,qeno c 
Yllb TpaM~-t KPOKOll~-t4eCTBaM~-t Tallll~-tfl I CM. H~-tlt(e/. E,q~-tHc TBeHHbiM 11npe
TeH,qeHTOM11 Ha POllb a,qcop6aTa B 3TOM Cl1Y4ae OCTaeTCfl 'I'fS, 
OAHaKO HaM Tpy,qHO 06DfiCHI-tTb CTOllb 3Ha4~-tTellbHble pa311H41-tfl B ne
Ty4eCTI-t MOHOCYllb$HAOB CBHH~a 1-t TallllHfl. AnR nolly4eHHfl OKOH4a-. 
TellbHOrO OTBeTa 0 COCTaBe COe,(IHHeHHfl pa,qHOTaJlllHfl noTpe6y~TCfl 
,qonOJlHHTellbHble OnbiTbl. 

3. 14CXO,(IR H3 ,qaHHbiX pa60Tbi/10:/ H C Y4eTOM H3JlOlt{eHHbiX BbiWe 
. peayllbTaToB Mbl nposen~-t onbiTbl, Ha4e11eHHble Ha paapa6oTKY MeTo

AHKH TepMOXPOMaTorpa<l>l-f4eCKOro BbiAelleHHfl 6e3HOCHTellbHbiX 
pa,q~-tOHYKllHAOB TallllHfl H3 CBI-fH40BOH M~-tWeH~-t, KOTOpy~ 06Jly4al1H 
npoToHaMH c 3Hepr~-teH 700 M3B. 

Ha p~-tc.7 noKaaaH ee y-cneKTp. Pacnpe,qeneHHe npo,qyKTOB 
Cyllb$1-tAHOH nepepa60TKH 3TO~ Ml-tWeHH noKa3aHO Ha p~-tc.8. raneHI-tT 
ocalt(,qaeTCR B611H3H cTapToBoH 30Hbl /780 ±20°C/. O,qHoepeMeHHo 
e raaoey~ <1>aay nepexo,q~-tnH cnanoreHHble npo,qyKTbl - pa,q~-to~-taoTonbl 

Au, Pt , I r , Re , Tf' , Os ~-t Hg. 
143BeCTHO, 4TO HeKOTOpble l-t3 3THX 3JleMeHTOB o6paay~T JleTy4~-te 

cynb<l>~-tAbl 113 ·1 5 ,18/ • B Haw~-tx onbiTax AJlR Kalt(,qoro aneMeHTa Ha-
6n~,qanacb TOllbKO o,qHa cpaeH~-tTellbHO yaKaR aoHa ocalt(,qeH~-tR. 

14x 4eHTPbl 6bllll-t pacnOJlOlt(eHbl npH cne,qy~Hx TeMnepaTypax: Au, 
Pt, Ir - np~-t 820 ± 20°C, Re- np~-t 420± 20°C, Tf' - npH 180± 
±10°C, a Os H Hg ocam,qanHCb Ha yronbHOM <1>~-tllbTpe npH KOMHaTHOH 
TeMnepaType. 

8 nonbiTKaX HHTepnpeTa41-fH COCTaBa coe,q~-tHeHHH, Bbl,qeneHHbiX 
TepMOXpOMaTorpa$~-t4eCKHM MeTO,(IOM, Mbl He~-t36elt(H0 o6pa~aeMCfl 

K XHMI-t4eCKHM $OpMaM, KOTOpble 1-t3BeCTHbl AJlfl ,qaHHbiX 3JleMeHTOB 

8 

I N, 
ll'ltro4nl -'"'4<~>-

:;o .:;:;a; 
c .... ,..: .... ..., 4 

~~~~~ i ~~ 

~~ ;;~;; I!! ;~ 
~:~~[ 'l '" f-:: 4~ 

II((( ' " 
,, 

~-

1400 NI<OH. 

PHc.7. Y-cneKTp CBHH~OBOH MHWeHH. 
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PHc. 8. Pacnpe,n;eneHHe neTyqHx cynbi}>H,IJ;OB, Bbi,D;eJieHHbiX H3 o6ny
qeHHOH CBHH~OBOH MHWeHH. 

B MaKPOKOJll-t4eCTBe. 0,qHaKO COOTBeTCTBHe Melt(,qy ra30XHMH4eCKHM 
noee,qeHHeM YllbTPaMHKpO- H MaKPOKOMnoHeHTa Ha6Jl~,qaeTCfl He 
ecer,qa. B cny4ae 6eaHoc~-tTellbHblx pa,q~-toHyKllH,qoe Mbl HMeeM OAHY 
Ha,qelt(Hy~ CTeneHb onpe,qelleHHOCTI-t B H,(leHTH$HKa4HH XHMH4eCKI-tX 
<I>OPM - o6paaoBaH~-te MOlleKyll C ABYMR H 6onee aTOMaM~-t MHKPOKOM
noHeHTa l-tCKJ1~4aeTCR. 

ITo ,qaHHbiM/19 ,20~ , Ir H Pt, eaa~-tMo,qeHCTBYR c napaM~-t cepbl, 
o6paay~T MOHOCYllb<I>HAbl - IrS "' PtS. AnR aonoTa "' peHHR xapaK
TepHo o6paaoeaH~-te pR,qa cynb$~-t,qoe - Au2S, Au2 S 3 , AuS 1151 H 
ReS, ReS / 1S. 21 1 • C y4eToM BblwecKaaaHHoro H3 cynb$~-t,qoe aonoTa 

e,qHHCTBeHHbiM KaH,qH,(IaTOM OCTaeTCR MOHOCYllb$H,q - AuS • 4TO Kaca
eTCR Re, TO c y4eTOM ,qaHHbiX 1181 o eaa~-tMo,qeHcTBHH np~-t t > 300° C 

9 



ReS c napaMI1 cepbl 11 o6pa3oBaHI111 ReS2 oca>KAeHI1e np11 420 ± 20° C 
3Toro coeAI1HeHI1H npeACTaen~eTCH 6onee eepoHTHbiM. 

PTYTb, no-B11AI1MOMY, oca>KAaeTCH Ha yronbHOM ~11nbTpe B 3ne
MeHTaPHOM COCTOHH1111, TaK KaK HgS He MO>KeT o6naAaTb CTOnb BbiCO
KOH neTy4eCTbt0 1221

. nepeHOC Ha yronbHbiH ~11nbTP Os MO>KeT 6b1Tb 
CBH3aH C o6pa30BaHI1eM TeTpaOKC11Aa. anH 6onbwei1 onpeAeneHHOCTI1 
B o6CY>KAeHI111 XI1M114eCKI1X ~PM BbiAeneHHbtX coeA11HeH11i1 Au, Pt , Ir , 
Re, Tf , Hg 11 Os Heo6xOAI1Mbt AOnonHI1TenbHbte 11CcneAOBaHI1H. 

Pa3pa6oTaHHaH MeTOA11Ka no3BOnHeT nonyllaTb npenapaTbl Tanni1H 
C XI1MI14eCKI1M BbiXOAOM He MeHee 99,5% 11 no pe3ynbTaTaM paA110XI1-
MI14eCKOrO aHanl13a 411CTOTa nonylleHHbiX npenapaTOB Tanni1H He xy>Ke 
99,98%. TaKI1M o6pa30M, noKa3aHa nepcneKTI1BHOCTb 11 BbiCOKaH 3~
~eKTI1BHOCTb MeTOAI1KI1 BbtAeneHI1H paA110HYKn11AOB Tanni1H C o6pa3o
BaH11eM neTy411X cynb~"AOB. 

4. BbiBO,llbl 

1. H3y4eHbl ycnoe11H o6pa3oBaH11H neTy411X cynb~11AOB CBI1H~a 11 
Tanni1H B ynbTpaMI1Kpo- 11 MaKpOKOnl14eCTBaX, 11CCneAOBaHO 11X ra3o
XI1MI14eCKOe nOBeAeH11e. 

2. nonyl.leHbl HOBble 3KCnepi1MeHTanbHble AaHHble, YKa3biBa~l1e Ha 
noeblweHHYIO TepMI14eCKYIO ycTOi1411BOCTb MaKpoKonl14eCTB TP 2 S3 e npl1-
cyTCTBI111 napoe cepbl. · 

j. ~a3pabOTaHa MeTOA11Ka Bb1AeneHI1H paA110XI1MI14eCK11 411CTbiX npe
napaTOB Tanni1H 113 o6ny4eHHbiX CBI1H~OBbiX M11WeHei1 Ha OCHOBe 11X XI1-
MI14eCKOH nepepa60TKI1 B npMCyTCTBI111 napoB cepbl. 

ABTOPbt npi1HOCHT rny6oKyiO 6naroAaPHOCTb LlneHy-KoppecnoHAeHTY 
AH 4CCP H.3aape 3a MHoro411CneHHble o6CY>KAeHI1H 11 O.,ll.Macnoey 3a 
none3Hble coeeTbl. Mbl 6naroAapHbt TaK>Ke H.r.3ai1~eeoi1 3a nnoAoTeop
Hble A11CKYCCI111 11 A.~.HoeropOAOBy 3a era BKnaA B npoeeAeHI1e onl1-
caHHbiX 3KCnepi1MeHTOB. 
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HET JlH llPOBEnOB 8 BABlER BHBnHOTEKE? 

8bi MO>KeTe nOJIY'fHTb no noqTe nepe<IHCJieiDfble Hllll<e KHHrH, ecJIH OHH He 6biJIH 38· 
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rnasnoqT&MT, n/R 79. H3J18TeJibCKHH OTnen 061oeJ11DfeHHOI"O HHCTHTYTa RnepHbiX HccnenOB8HHH. 

KHM y 3HH H ,o;p. P6-88-635 
ra30XHMH"lleCKOe Bbi,IJ;eJieHHe pap;noaKTHBHbiX H30TOUOB 
TaJIJIHH H3 CBHHIJ;OBbiX MHmeHeH B npHCyTCTBHH 
napoB cepbi 

Hgyqannch ycnoBHH o6pa30Bannn neTy"llnx cynh~H,IJ;OB CBHH~a 

H TaJIJIHH, B3HTbiX B MaKpOKOJIH"lleCTBax B BH,D;e 6e$HOCHTeJib
HbiX pa,r:r;nonyKJIH,o;oB, H nx noBe,o;enne npn TepMoxpoMaTorpa~HH 
H TepMOCy6JIHMaTorpa~HH, B Ka"lleCTBe peaKTHBa HCUOJib30BaJIH 
napbi cepbi, a ra3oM-HOCHTeJieM CJIYJKHJI apron. 06cYJK,D;aeTCH 
cocTaB o6pa3~XCH coe,o;nnenn:H. llpe,o;no~ena MeTO,!J;HKa nony
"lleHHH npenapaTOB pap;HOHYKJIH,D;OB TaJIJIHH. ITO pe3yJibTaTaM 
XHMH"lleCKHH BhlXO,!J; pap;HOTaJIJIHH 6JIH30K K 100%,a ero pap;no
XHMH"lleCKaH "liHCTOTa He xy~e 99,98%, 

Pa6oTa BbinOJIHeHa B ITa6opaTOPHH n,o;epHbiX peaK~H mum:. 
llpenpiDIT 06J.eAHHeiDIOrO HHC111TYT8 RJlepHbiX HCCJle.llOBaHJfH. J].y6Ha 1988 

llepeBo,o; O.C.Bnnorpa,r:r;oBo:H 

Kim U Jin et al. 
Gas-Chemical Separation of 
Isotopes from Lead Targets 
of Sulfur Vapours 

P6-88-635 
Radioactive Thallium 
in the Presence 

Conditions of the formatfon of volatile sulfides of 
lead and thallium taken in macroquantities and as carrier~ 
less radionuclides, their thermochromatographic and ther
mosublimatographic behaviour were studied. Sulphur vapo
urs were used as a reagent and the carrier gas was argon. 
The 2omposition of compounds being formed is discussed. 
The procedure of the production of radioactive samples of 
thallium is proposed. Chemical yield of radioisotopes of 
thallium is near 100%, and their radiochemical purity is 
about 99.98%. 

The investigation has been performed at the Laboratory 
of Nuclear Reactions, JINR. 
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