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Summary 

->-·~:The ··behaviour of ul tramicroquanti ties 
of volatile oxldes of Re , Os , Ir and Hg· are· 
studied when evaporating them in· the flow of 
oxygen, air and·helium from·the gqld melt
bombard.ed_ with the_ proto11s having E =660 MeV·~. 
It is shown ''tha."t, .;when·· the mixture .-o:t: ga,se..;. .. 
ous products is passing along the thermochro
matographic quartz column, having negat"iye· 
temperature -gradient; the--volatile oxides: 
precipitate >cwftli the·. temperatur.?~ decrease~)· 

·in different·· ~c-ries -in sU.ch':~n 'orc;le·.r·~ R£/';' Ir >; ···· · 
Hg and. Os • The .mechanism, of· p;roQ.uction,_at:J.d 
the behaviour of' fh~'se--oxides ·in~ the pro~ 
cesses of their evapora'tlon: .. from.-:the< ·me.lt.'cof.:: · 
bomJ?~rdeq.-.goJ.,d and precipitation on _the- tul:>Ea ·. 
w~:lf-lsXare' 'studied~ Basing on 'the data obtai.~ 

· .;:h_~;d~'a;· fast gas-thermochromatographic method 
:':·.·:(5 suggested for. production. of radioact.ive 

samples of Re , Os , Ir and Hg from the bombard
ed goid. 
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HacTo.Hma.H pa6oTa .HBJl.HeTc.H npo,non>KenneM uaunix :JK
cnepnMeHTOB 111 no ncnonLJOBanuio MeTo,na ·raJoaoii 'iepMo
xpoMaTorpa<iJuu ,nn.H 6LICTporo ·aLI,neneHH.H pa,nuoaKTIIBHLIX 
ll30TOnOB p.H,na 3JleMeHTOB B BH;::J:e neTy4IIX COe;::J:IIHeHHH C 
UeJlLIO nony4eHII.H npenapaTOB KOpOTKO>KIIBYI.UHX H,nep ;::J:JlH 
H,nepHocneKTpOCKOnH4eCKH~ IICCJle;::J:OBaHIIH. 

MeTOJJ: raJOTepMOXpOMaTorpa<iJH4eCKoro Bbi;::J:eneHIIH pa
JJ:HOaKTHBHOro peHIIH B COCTOJIHHH 6e3 HOCHTeJlH H3 o6ny4eH
HOro nopornKa MeTannii4ecKoro ocMII.H, npe.nno>KeHHLiii naMH 
pauee /1/, IIMeeT TOT ue.nocTaToK, 4TO B npouecce onLITa 
caMo aemecTBO MIIllleHH no.naepraeTcH npeapameniiHM H 
TpaHCnOpTHpyeTCH no KOJlOHKe. llo:JTOMY npll HCnOJlbJOBaHIIH 
rpaMMOBbiX KOJ1H4eCTB OCMHH . Tpe6yeTCH onpe,neneHHOe 
apeMH ,nnH nonuoro c>KnraHII.H H nepeuoca ero B xono,nuy10 
JoHy, 4T06LI HCKJ1I04HTb Jarp.HJHeHIIH HM peHIIH. KpoMe. Toro, 
npii MHOroKpaTHOM npoBe,neHHH 3KcnepiiMeHTOB He06XOJJ:HMbl 
.nononHHTeJlbHbie onepauun no pereuepauun ,noporocTo.Hmero 

· ocMIIH · ,nnH nocne,nyiOmero ero ucnonLJoaaimH. llepe.n naMH 
CTo.Hna Ja,na4a no,no6pan. 6onee y,no6uyro no xHMH<iecKOMY 
COCTaByMIIllleHb, n03BOJ1HIOI.UYIO OCYI.UeCTBJl.HTL 3KCnpeCCHOe 
Bbi;::J:eneHHe pa,nHOaKTHBHLIX npenapaTOB peHH.H C BLICOKOH 
y,nenbHOH aKTHBHOCTLIO npH MHOrOKpaTHOM HCnOJ1L30BaHHH 
OJJ:HOH H TOR >Ke MHllleHH 6e3 ee HJMeHeHH.H. . 

Ocuoaoii npouecca BLI,neneHH.H peHHH cny>Knno ncnapeune 
ero neTy'lHX OKHCJlOB, o6pa3yiOI.UHXC.H npH, B3aHMO,neiiCTBHH. 
Bei.UeCTBa MIIllleHH C KHCJlOpOJJ:OM, ll03TOMY He06XOJJ:HMO 
6Lmo BLI6paTL MH:rneHL, · nuepTHYIO K .neiicTBHIO.KHcriopo,na. 
3TnJ Tpe6oaaHH.HM y,noaneTBOp.HeT MeTannnqecKoe 30J10TO, 
KOTOpoe He o6pa3yeT nelllHX OKHCJlOB ,na>Ke npH BLICOKOH 
TeMnepaType (t > 1000°C) •. 
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·-fipH H3ylJeHHH noBe~eHHH pa~HOaKTHBHOrO peHHH, o6pa-
3YlO~erOCH C BhiCOKHM BhiXO~OM B 06JiylJeHHOM BhiCOK03Hep
reTH'ieCKHMH npoToHaMH 3onoTe 13 1, B npoueccax ucnape:Hnsr 
ero neTytJHX OKHCJIOB H3 pacnnaBa 30JioTa, nepeHoca nx B _ 
ra30BOH 4Ja3e II OCa)K~eHHH Ha noBepXHOCTH KBapueBOH / 
Tpy6KH npH 6onee HH3KOH TeMriepaType, Mhl. 06Hapy)KHJIH, 
'iTO,. KpoMe peHHH, B ycnoBHHX Hanmx onLITOB Ha6nro~aiDTCH 
TaK)Ke neTytJH~ npo~yKThi OCMHH, npn~usr H PTYTH. Mcnape
HUe YJibTpaMHKpOKOJIHlJeCTB Hpli~HH 6binO ~JIH HaC HeO)KH~aH- -
HhiM, T.K. ynpyrOCTh napoB H3BeCTHOrO JieTyqero QKHCJia 
Jr (6 _,_cpaBfiHT~JI.hHO .· HeBeJI~Ka .. :0:. paBHa . p tJ69°C = 

=0,8166 MM pT.CT / 4
/. B. HaCTOH~eii. pa6oTe Mhl H3y'iaJIH 

_n~~-~-~eiiuej'fl~Tp.aMHK~9~o1i_iiqecT~ •.• )~e:, 6.~, . ]~ . n_'!fg 
B pa3JIHlJHhiX ycm>BHHX OnhiTa- II noJiylJeHHhie pe3yJibTaTbl 
HCnOJih30B~JIH ~~-H np~napaTHBHLIX uerre~·. _ .. , . . _·. 

' ' ' ~ I < • > ,! • , ' · ~ • f • , • • • I 1 

( 

3KcnepuMeH~{;z/lb11QJl t.tacmb 
' • ~ . "1 

. . . l ~ . ! ' • ~ ; 

.B Kal{eCTBe MaTepuarr.a MHIIIeHH HCnOJih30BaJIOCb MeTaJI,
.imqecKOe 30JIOTO /99,999o/o/, KOTopoe .o6Jiy,qaJIOCh B cne~ 
UHan'hHoK Ks'~pueBoii: aMnyne /2/, CM: pnc, 1, BhiBe~eHHhiM ' . . . ' . . . .·. . . 12 . . . . . ' 
nylJK,OM npOTOHOB. C HHTeHCHBHOCThlO 10 pjceK B. Te'ieHHe 
6-8· '-iacoB. · IIocne o6.nyqe:HH:sr MnrneHh .Bhi~ep)KHBanach 
~4{)' qaCOB ~JIH pacna~a KOpOTKO)KHBY~HX H30TOnOB. , . ' . 

1 ' + : , ___ 1. ' . : !. ' 

YneTytJHBaHne pa~noaKTHBHhiX npo~yKTOB peHHH, ocMnsr; 
. I 

HPH~HH H PTYTH H3 ;pacnnaBa 30JIOTa n·pacnpe~eneHne ux ·no 
~JIHHe Te PMOXpOMa TOrpa!lJnqe CKOH KOJIOHKH, · HMelOI.Ueii OTpH
uaTeJILHhiii rpa~neHT · TeMnepaTypLI, · :u3yqanocb HaMH npu 
C.Jie,n;yiDJ.UHX · napaMeTpaX! KOJIH'ieCTBO 30JIOTa · 0,6 'I', t ·= 
= 1160 ±20't; ~-BpeMH ·B03rOHKH MeHHJIOCb B·npe~eJiaX OT 3 ~0 

· 60 MHHYT-, CKOpOCTh ra3a-HOCHTeJIH - OT·10 ~0 40 MJI/MHH. 
B KatJeTBe ra3a-HocnTensr :npnMeHHJIHCh Kncnopo~. B03~yx; 
renH~.,ITocne~HHH 6bin•B3HT;~JIH npoBepKH HeKOTOpbiX npe~
nOJIO)KeHHH:·O B03MO)KHOM:MeXaHH3Me o6pa30BaHHH JieTylJllX' 
OKHCJIOB•B Bhi6paHHoii HaMH .cncTe:M:e. .,.,,. ;·. · • 

~ ·30JIOTO · nepe~ 06JiylJeHHeM' nnaBHJIOCb B aMnyne B TOKe 
. '- --

COOTBeTCTBYID~er:o •.ra3a ~ HOCfHTeJIH 1 Ci Qem;ro.y~arreHHH B03 ':-
MO:>KHl:>IX, neTytJnx: npnMeceii. ,. KBapueBasr . aMnyrra </2/ · c 
06JiylJeHHhiM 30JIOTOM /1/, 3aKpbiTai( C o6eux KOHUOB TaM., 
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noHaMH H3 KBapl{eBOH BaThi, noMei.UaJiaCb B peaKQHOHHYIO 
qacTh /3/ KBapueBoii Tpy6qa Toil ycTaHOBKH, npe~BapnTenhHO 
HarpeTyiO ne'ihlO /4/ ~o TeMnepaTYPLI 1160°C /pnc. 1/. 
O~HoBpeMeHHO Ha~ pacnnaBoM 30JIOTa nponycKancsr oqn
I.UeHHhiH OT BJiarH Ta3-HOCHTeJib /reJIHH ~OnOJIHHTeJibHO 
OlJHI.UaJICH OT KHCJIOpO~a, TipOXO~H Ha~ HarpeTOH Me~HOH 
CTpy:>KKOH/. ra3oo6pa3Hble npo~yKTLI, If3BJieKaeMbie H3 
pacnnaBa. 3onora ra3oM-HOCHTeneM, .nocTynann B TepMo
xpoMaTorpa!lJnqecKyiO KOJIOHKY /5/, npe~cTaBJIHIDI.UYIO co6oii 
KBapueByiO Tpy6Ky c £ = 480 M~ n d = 2 MM~ KOTopasr 
BCTaBJIHJiaCb B y3KYIO lJaCTh ycTaHQBKH II repMeTHlJeCKH 
coe~HHHnacb c Heii B xono~Hoi! qacTu MaH:»<:eTOM /9/-;--Ilpe~----
BapnTeJihHO KBapueBaH - KOJIOHKa TIUaTeJihHO OTMhiBaJiaCb 
OT B03MO)i{l,lbiX 3arpH3HeHHH XpOMOBOH CMeCblO, paCTBOpOM 
Na 

2
C0

3 
, ~HCTHJIJIHpOBaHHOH . BO~OH H BhiCYIIIHB~JIEj.Ch npu 

500° C B, TetJeHne .1-2 qaco~. IIocTOHHHhiii oTpnu;a TeJihHhiH 
rpa~HeHT TeMnepa'Typhi B~OJih KOJIOHKH TIO~~ep)KHBaJICH Tie-
'ibiD /4/, Me~HOH Tpy6KOH /7/ .II XOJIO~HJibHHKOM /8/. 
Ko~eu; TepMoxpoMaTorpa!lJuqecKOH KOJIOHKH coe~HHHJICH c 
JIOBYIIIKOH /10/ TIOJIHXJIOpBHHHJIOBOH Tpy6KOH . 

ITocne OKOH'iaHHH 3KcnepnMeHTa npneMHaH rpy6Ka Bhmn
Manacb H3 ycTaHOBKH, pa3pe3anacb Ha· OT~eJihHhie qa~:r.n 

~JIHHOH TIO 2 CM, aKTHBHOCTh KOTOphlX If3MepHJiaCb C no
MOJ.UhlO Ge(Li) -~eTeKTOpa /10 CM

3
, pa3perneHHe 3-4K3B/ 

H 4096-KaHaJibHOrO aHaJIH30TOpa C QeJihiO H~eHTHlPHKaUHif 
oca:>K~eHHhiX B TP.Y6Ke' pa~HOaKTHBHhiX 3JieMeHTOB no HX 
raMMa"'cneKTpaM Is/. Ou;eHKa cTeneHn· yneTy'iHBaHnsrpa~no
aKTHBHhiX npo~yKTOB H HX pacnpe~eJieHHH no ~JIHHe KOJIOHKH 
npOBO~HJiaCh no pe3yJihTaTaM H3MepeHHH raMMa-cneKTpOB 
OT~eHbHbiX. yqacTKOB 'TepMOXpOMaTorpa!lJuqecKO~ KOJIOHKH 
n caMoii aMnyrrLI c 3onoToM nocne npouecca. B03rOHKH. 
lloBe~eHne Re, · Os, lr , Hg B ycnoBnsrx onhiTOB · onpe~e- \ 
JIHJIOCb no TIOBe~eHHlO HX: pa~HOaKTHBHbiX H30TOnOB /Ta-
6JIHUa 1/. . 

·• ·3KcnepuM.eHma/lbHble p_e3yAbmambl 

,tl;nsr nonytJeHHH ~aHHhiX o6 yneTy'inBaHHH ynLTpaMHKpo
KonnqecTB peHHH, OCMHH, HpH~HH II PTYTH B BH~e ra3oo6-
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pa3HhiX npo~yKron, .o6pa3yJ9mnxcH npu o6pa6oTKe pacnnana 
o6ny~~HHciro 30noTa. KHcnopo~oM, B03~yxoM H r~nue~. n 
3aBHCHMOCTH ,OT BpeMeHU. B3aHMO~eHCTBUH ero C ra3oM-
HOCHTeneM -6~ma· npone~ena cepuH onhiT~ri,._ pejynLTaThi 

. KOTOphiX npe~CTaBn~Hhi Ha .puc: 2. PaccMaTpUBaH CTeneHh 
.. yn~Ty<iHBaHHH Ka)K~Oro 3neMeHTa B Bhi6paHHOM UHTepnane 

npeMeHu, Mhi nu~uM, qTo PTYTh yneTyqunaeTCH nonnocThiO 
y)Ke 3a ·· nepBhie TpU ,MUHYThi 'He3aBUCUMO OT npupo~hl 

ra3a-HOCUTenH; upu~UH ucnapHeTCH B KUCnopo~e Ha 80-90o/o . . . 
u He ucnapHeTCH n ToKe . renuH; yneTyqunauue peHHH n 
uaqanhHhiH MOMeHT .6hiCTpt;e · _npoTeKaeT •B qucTOM 0 2 
~ocTnraH co npeMeue~·3HaqeuuH nnaTo /85%/, TOr~aKaK 
n renuu. npoqecc nuaqane npoTeKaeT Me~neuuee 1 uoqepe3 
40 MHH penuii nomroc.TbiO y~anHeTCH H3 pacnnana JonoTa; 

OCMUH 6hJCTpO' B03rOHHeT~H B ·TOKe ninuH /95-lOOo/o/; 

Ha puc. 3 u 4 noKa3aHo p_acnpe~enenue neTyqux npo~yK:--: 
TOB npu OCa)K~eHHH HX H3 ra30BOH $a3hl B TepMOXpOMaTorpa
rfJutieCKOH KOnOHKe B 3aBHCHMOCTH, OT BpeMeHH B03rOHKH H 
.OT CKOP_OCTH npoTeKaHHH KHcnopo~a.O~,nuHaThl Ha pucynKaX, 
llOKa3aHHhle C~pana, XapaKTepU3YIOT OCTHTOK B aMnyne, a 
pacnpe~eneuue pa.nuoaKTHBHhiX npo,nyKTon pe'nuH, upu~HH, 
PTYTH ·u OCMHH B~Onh ,nnHHhl KOnOHKH npe,ncTaBnCHO B BH~e 
rucTorpaMM. 113 puc. 3 im~no, qTo ~ca*~enue npo~yKToB 

0 
naqunaeTCJl npJ:f t ~ .700 Cu Ka)K~OMY JneMeHTY .cooTBeT-
CTByeT, onpe.nenennaH TeMnepaTypuaH JOlla. B ropHqeii 
qacTu oca)f(~aeTcH peuuii jMaKCHMYM oca)f(~euuH ua6nro
~ancH ·B UHTepnane 350 °~500°C/, 3aTeM B,OOpH~Ke yMeHL
UieHHH TeMnepaTyphi ~Ca)f(Jxai~HCH UpU~UH /80°-l80°C/,
PTYTh. /25° ._ 80 °f U OCMUH. /nocne~HUH - na coe~HHUTe:rr~noii. · 
nonuxnop.nununonoii ,Tpy6Ke /K/ /. 'KaK nu~no·, ynenuqenue 
npeMeHU B03rOHKH /puc. 3/ H CKOpOCTH ra3a~HOCUTeHH_ 
/puc. 4/- n 'nccne.ziyeMoM: unTepaane: nenuqun ne~ua·qu:. ·. 
TenhHO BnUHeT ua. P,acnpe~enen_Iie npo~yKTOB npu ux oca)K: 
~eHHll B KOnOHKe. Ho~06HaH 3aBUCHMOCTh HJyqanacb TaK)Ke 
n, _BoJ.nyxe u renuii. Jiocne~onaTeJlhHOCTh oca)K~eHUH co
xpan~nach, . o_~na;Ko JOHhi . 6Lwu ·6onee pa3MhiThiMU u qac- : 
Tuqno. nepeKphmanu .npyr ~pyra., 

.·: Ha · ocnonanuu iwnyqeuHLix pe3ynhni,Ton uaMu · 6Lm 
np~:U:Uo)KeH Gb!CTphiH crr'oco6. Bhi~eneHHH. pa~uoaKTUBHhiX 
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H30TOiiOB npn.nnn,. peHHH, OCMHH H PTYTH B cocTOHHHH 6e3· 
nocnTenn· H3 MeTannuqecKoro ~ JonoTa, o6nyqennoro· npo--
TOHaMH c :meprnil: 660. M3B na cnnxpounKnoTpone OH.HH. 

AMnyna c o6nyqeHHhiM JonoToM iioMeii.lanach B npe.n- -
BapHTellhHO HarpeTyiO -,no t=1160° C peaKUHOJ!HYIO Tpy6Ky, 
n KOTopoil: npono.nnnnch nnannenne MHIIH!HJi: · n noJron:Ka 
neTyqHX· npo,nyKTOB B TOKe KHCnopo,na. B cnyqae nccne,no
BaHHH KOpOTKOmHBYII.lHX H30TOnOB 30llOTO o6nyqanOCh Bhl
Be,neHIIhiM - nyqKQM npOTOHOB B TeqeHHe 1-3 MHHYT H ,no
CTaBnHnOCh Ja- 10 ceKyH,n nHeBMOnoqTOH K. peaKUHOHHOH 
ycTaHOBKe. flocne OKOHqaHHH B03rOHKH TepMOXpOMaTOrpa
cPHqecKaH KOllOHKa BhiHHMamiCh H3 y_cTaHOBKH, H H3 Hee. 
Bhlpe JanCH yqacTOK, COOTBeTCTBYIOII.lHH 30He ocam,neHHH 
nJyqaeMoro JneMeHTa. Hccne.nonanne pa.nnoaKTHBHhiX npe
napaTOB naqnnanOCh qepe3 3-5 MHHYT nocne_KOHUa o6ny
qeHHH. KaK _noKaJann HJMepeHHH raMMa- cneKTpon yqacTKOB 
peHHH, HpH,nHH, OCMHH H PTYTH, npenapaThl 6hlnH pa,nHOXH· 
MHqecKH qnCThiMH. 3TOT MeTO,n HCnOllh30BanCH npH HJyqe
HHH HOBhiX Heil:TpOHO,neciJHUHTHhiX H30TOnOB HpH,nHH /7/. 

06cyJtCoeuue pe3yllbmamoe 

ronopn o npnpo.ne - o6pa3yiOII.lHXCH B · ycnoBHHX nanmx 
OflhiTOB ra3006pa3HhiX npo,nyKTOB, MOmHO nonaraTh, qTO. 
Han6onee BepOHTHOH XHMHqeCKOH ciJopMOH peHHH, OCMHH H 
HpH,nHH, B KOTOpOH 3TH -3neMeHThl HCnapHIOTCH H3 pacnnaBa 
JorioTa n TpancnopTnpyiOTCH B TepMoxpoMaTorpaciJnqecKoii 

I KOllOHKe, HBllHIOTCH neTyqne OKHCllhl, XOpOlliO H3BeCTHhie 
.nnn 3THX 3neMeHTOB /B-10/. B Hamnx ycnoBIIHX 3_Tn oKncnhi 
MoryT o6pa30BhiBaThCH KaK B npouecce BJanMo,neil:cTBIIH 
KHcnopo.na nnn BoJ,nyxa c pacnnaBoM JonoTa,, TaK n npn 
CTa6HnH3aUHH pa,nnoaKTIIBHhiX H,nep 3TIIX 3neMeHTOB B 
o6ny<leHHOM JonoTe, e7JH! B HeM co,nepmaTCH cne,nhi pacT- -
BOpeHHOrO KHCnopo,na 11 • liTO KacaeTCH PTYTII, -TO, KaK 
II3BeCTHO, ee OKIICllhl HeycToil:qHBhl npn TeMnepaType Bhillie 
500° C, n B >ycnonnnx namnx onhiTOB OHH 6y,nyT paJna
raThCH c o6pa3oBanneM 3neMeHTapnoii pTytn Is/, nMeiOII.leii 
BhiCOKYIO ynpyroCTh napoB 112

/ . . 
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lfHTepeCHhie peJynhTaThi 6hmn nony<leHhi npn HJyqennn · 
yneTyqnBaHIIH MHKpoKonnqecTB · Re, Os, /r n Hg B cpe,tie, 
HHepTHoro raJa (He) /puc. 2/ ~ 0HH roBOpHT 0 TOM, qTO 

_ TeX He6om~·lliiiX KonnqecTB fl1'topo;i_a, KOTOphie OCTaH>TCH 
B rennn nocne- ero oqncTKH ; B03HIIKaiOT Ja cqeT TepMn-

- qecKoii .D:nccounaunn KBapua 1141 n nponnKaiOT <iepe 3 cTeHKII 
KBapue,pji/ Tpy6KH npn BhiCOKOH. TeMnepa TY_I)e: H3 B~elliHeil: 
cpe,nhi , nnonne .nocTaToqno .nn,H o6pa3oBaHnH · neTyqnx 
oKncnoB ynhTpa-MHKpoKonuqecTB ocMnn;· penns! n. ne.nocTa
To-.mo .nnn o6pa3oBaHnH Jr-0 3 , qTq KaqecTne4Ho no,nTBep
m.naeTcn TepMO,nHHaMnqecKHMH xapaKTepiiCTIIKaMII HX o6pa-
30BaHIIH /Ta6nnua 2/. i 

lionee 6~ICTpoe yneTyqnnanne penn11 n oc~nn B HHepT
HOM raJe no cpanHeHHIO c Kncnopo,noM JacTannneT Hac 
npe,nnonaraTh, qTo _y,naneHne OKIICllOB peHII.H H OCMHH C 
no:BepxHocTn JonoTa JaMe.nnneTcH H3- Ja o6p'a30BaHIIH oKH:c
Hoii nneHKH Ha noBepXHOCTH 30llOTa /16/,KOTOp~H, BepOHTHO; 
COXpaHHeTCH II npn BhiCOKOH TeMnepaType HaiiiiiX OnhiTOB. 
• · lloBe.nenne ynhTpaMn:i<:poKonuqecTB ne~yqnx npo,nyKTOB 
Re·, Os . n If , Ha6nro.naeMoe HaMn B npncy:rcTBIIH .name 

cne.noB· Kncnopo.na, cornacyeTcH c .naHHhiMII no y·cToiiqn
BOCTH nnaTIIHOBhiX. MeTannOB K HarpeBaHII~ IIX B TOKe ~c-

tnopo,n~, HMeiOII.l~ TaKoii pn,n: Rh>Pt>-Pd>J.r >·Ru>Os 1 7
/, 

a TaKme c TepMo,nnHaMnqecKHMH xapaKTepncTHKaMn o6pa-
30BaHnH neTyqnx OKHCllOB 3TIIX MeTannOB, npnBe,neHHhiMII 
B Ta6n. 2. 

·cpe.nH: npo,nyKT<?B, ncriapHIOII.liiXCH H3 pacnnarimmHOr() 
o6nyqennoro JonoTa, Mhi ne na6nro.nann neTyqnx oKircnoB 
nnaTHHhi n nonhciJpaMa, o6'hnciui:n 3TO TeM, qto ynpyrocTh 
·napoB PtO 2 - II ·wo3 npn TeMnepaType' HalliHX OnhiT~B H' 
.nna-Tpn nopn,nKa mime, qeM ynpyrocTh napon /r 0 3 ~· 12 • 
KpoMe -Toro, KaK nn.nno Il3 Ta6n. 2, cno6o.nlfiin 3Heprnn 
o6pa3oBaHnn·raJoo6pa3Horo oKncna Pt02 6onee nonomn
TenhHa no cpaBHeHIIIO co cBo6o.nnoii 3Heprneil: ·o6pa3oBaHHH 
Ir0 3 • 

Ocam.neiine ynhTpaMHKpoKonnqe.cTB- neTyqnx· npo,nyKTOB 
Il3 raJoBoii ciJaJhi MomeT. npoiicxo.nnTh B peJynhTaTe «<!riJn
qeCKoii a.ncop6uiin II XHMIIqecKoro BJaiiMo,neil:cTBHH .napoB 
c ·Heo.nHopo,nHhiMII aKTIIBHhiMII_ uenTpaMII I 191 Ha nonepxlioc
TH KBapueBOH .Tpy6KII. EcnH HCXO.I.lHTh H3 ,3HaqeHHH "xapaK-
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TepnCTH'IeCKOH TeMrrepaTyphl oca,n:Ka" .nnn Rc, Os,·Jr n pTy
TH, TO 0 HX XHMH~eCKOH.ciJOpMeM<nKHO c,n:enaTI~ TaKHe 3aKniO
t.IeHHH: .nnn •. · ocMnx c yaepen . .iocTLIO M:oil<no cKajaTh, til-o . 

.. on ocam,n:aeT~H nJ niJm3~ii ciJaJLI Ja ct.IeT aoccTanoanennx 
nerKoneTyqero oKncna Os04 .no M~TannnqecKoro cocTon
nnJi na rionnxnopannnnoaoii· Tpy6Ke /K/, pennii ocam,n:aeJ:CH 
npenMy~necTaeiuw a· a:H.zie · ReO 3 · cornacno Mace- criei<l~o-. 
Me:rpnt.IeCKHM ,n:aHHbiM, 'rronyqennhiM ,n:nx CHCTeMbl .Re-o of. 
X(nn cpe,n:ii HJBeCTHLIX oKncnoa peHuH nan6onee n¢TY.'IHM 
HBmieTCJI RefJ7 , O.D:HaKO TeMIIepaTyP.a ocam_,n:eHHH, COOTBeT
CTBYIOt.naJI 3 one pennn, ,n:aeT HaM. oc·nolianne rrpe,n:rronara Tb, 
'ITO R~2 07 , ecnn H eCTb, TO 13 ne60J1biiiOH CTerreiin. ,lJ.eiicTim
Ten:bno, B ycnoimnx. naiiiero orrLITa, · c. o.nnoii cToponhl, 
aeppHTH.OCTb o6pa30IJaHnH'. M'oneKy~bl. Rf! 207 ·Mana . BBH,n:y 
O'IeHb HH3KOH KOnQeHTpaQHH aTOMOB penni B o6nyqenHOM 

· ' 30nOTe, C ,n:pyroii CTOpOHhl, H3BeCTHO, qio IlpH BhlCOKHX 
TeMrrepaTypax Re2 0 7 -. Mano ycTOH'IHBhiH oKncen 1211. · · 

0THOCHTenbHO HPH.D:HH MO)f(HO rrpe,n:rronO)f(HTb; 'ITO /r 0 3 · 

Tpancrrop.TnpyeTcH no TepMdxpoMaTorpat!JuqecKoii KononKe 
.D:O 30Hbl oca>K,n:eHHH C . .IJ:OBOnbHO HH3KOH. TeMIIepaTypoii 

· /80 °-180 °C/ 6naro,n:apif ·• CBOeH HH1KOH 'JHe'pruu·a.u.'cop6-
· UHH (Q) Ha. IIOBepXHOCTH KBapueBOH . Tpy6KU Hnll HeH3-
BeCTHOMy HaM B ,n:a'HHbiX ycnOBHHX'ero COCTOHHHIO·B TaJo
BOH · ciJa3e. Mbi ne HMeeM JHat.Iennii Q .nm1 ynhTpaM:IiKpoKo

. JiH'IeCTB /r 0 3 • O,n:mi.Ko, KaK IIOKaJanH OIIbiThl, o.ca)K,n:eHHbiH 
HPH.D:HH nerKO B03rOHHeTCH BHOBb C IIOBepXHOCTH KBapqa 

·a TOKe Kncnopo,n:a rrpn t =350° C. 

BbteoObr 

1. 1-!Jyqeno rroae,n:eiine ynLTpaMHKpoKonnqecTB pennx, -- ~ . " 
.OCMHH, HPH.IJ:HH H PTYTH IlpH HCIIapeHHH HX B TOKe KHCnopo,n:a, 
·aoJ,n:yxa n rennx · HJ pacrrnaaa JanoTa, o6nyqennoro rrpo·
ToHaMn c JHeprneii 660 MJa; a ·TaKme a rrpouecce ocam,n:e
HHR nx neTy<inx ·, rrpo,n:y:KTOB a TepMoxpoMarorpatlJ~qec:Koii 
KOnOHKe B JaBH:CHMOCTH OT :BpeMeHH · B03rOHKH H CKOpOCTH 
raJa-HOCHTenH . • 

. 2.llOKa3aHO,'ITO neTy'IHe OKHCnbi 3THX 3neMeHTOB.cene:K
THBHO' oca}l(,n:aroTCH C'' y6blllaHHeM TeMrrepa Typbl Ha. CTeHKaX 

II 

'~-) 

'7-v 



· . .. 

.' TepMOXpOMaTorj:ia<lJIIqeCKOH KBapr(eBOH KOJIOHKII; HMeiOII:(eH 
nocToHHHLiii oTpiiUaTeJILHLiii rpa,tilieHT TeMnepa TYPLI,B TaKoM 
nopHAKe: Re/500°-350°/, Jr/180°-80°/, Hg/80°-25.°C/, L 
Os (- 25°C). .. 

· 3·.. 06Cy)K.[{aeTCH MeXaHII3M "o6pa3·oBaHIIH II llOBe,[{eHIIH 
neTyqiiX OKIICJIOB Re, Os ,·}r ·II Hg ·. B· npoueccax B03rOHKII 
IIX · ynLTpaMIIKPOKOJIIIqecTB Il3 pacnnaBnennoro o6nyqennoro 
30JIOTa II. llPII OCa)K,[{eHIIII Ha 6onee XOJIO,nHbiX' llOBepXHOCTHX 
KBapr(eBOH Tpy6KII. . 

4. Ha ocnoBe nonyqeHHLix ·AaHHbiX pa3pa6oTaH 3Kcnpec
CHbiH TepMOXpOMaTOrpa<lJIIqecKIIH MeTOA Bbi.[{eJieHIIH pa.[{IIOaK

·T.IIBHbiX I130TOllOB peHIIH, OCMIIH, IIPIIAIIH II PTYTII B COCTOHHIIII 
6e 3 HOCIITeJIH Il3 Mmueneii MeTaJIJIIIqecKoro 30JioTa, o6nyqen
noro npoTOHaMII c 3Hepriieii 660 M3B. 
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Puc. 3. PacnpeoeAeHue .. paouoaKmueHbiX -npo·oyKmoe peHuJl, 
ocMUJl, upuouJl u · pmyiizu no !oizuHe me'pMoxpoMamozparfiu<~ec-

- I KOU KOAOHKU npu ux eo3ZOHKe U3 pacn/laea 30/loma u ocaJIC-
oeHuu U3 ZU30eoii {fia3bl ! 8 3Q8UCUMocmu om epeMeHu: 
Au - 0,6 z, t = 1160°C, y02 = 12 Mll/MuH.t I - 3 MUH, 
11 - 5 MU1l, 11/ - 10 MU1l, JV- 20 MU1l. 
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Puc; 4. Pae.npeoeAeHUf!· paouoaKmueHbiX npooyKmoe- p·emiJl, 
ocMuJl, upuouJl u pmymu no OllUHe mepMoxpoAiai!loipaifiu<~ec-. 
Koii KOAOHKU npu ux e03ZOHKe ua za3oeoii {fia3bl e. 3aeucu
Mocmu om cKopocmu 0 2 :·I :. .10 MA/MuH~ u·- 2o ~A)MuH, 
'Ill - 30 MA/MUH, JV - 40 Mll/MUH. Au - 0,6 z, t =1160°C, 
epel.-tli : 5 ·MuHy£ ·•· " ' - · ··. ·· · .. ·· · 
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