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lIIYI1KOIt 6.11.. 311apa H. P12·80·18 

O~TW no XHMH4CCKOMY KOH~eHTpHpoBaHHm 
HOBoro cnoHTaHHo ,AcnRll\erOCR HYKIlHAB H:l 0QU\CCTBa 
toICTcopHTa AnneHAe. n. nOBTOpHaR nepepa60TKa 
D030rHaHHWX npoAYKTOB 

npoH3ScAcHa n08TopHaR ItOSrOHKB a KHClIopoAe H 8OAO­
poAC npoA)'KTOB" BbiAcneHHwx paHCC HS MeTeopHTB A11lleHAe, 
C uenb~ ABllbHcHwero KOH4eHTpHpoaaHHR H HSY4CHHR CBOI1CTB 
HOBoro cnOHTBHHO AC11R~croeR HYKllMA8. 8 BosrOHax o6Hapy­
~eHO cnOHTBHHoe ACl1eHHe. TCMnepaTypa oea*,ACHHR HYKIlH,Aa 
Ha nnsTHHoaoH Tep~XpOMaTOrp~H4ccKOH KOIlOHKe 8 TOKe 
KHcnopOAa HH~e q80oc. 

Pa60Ta BbinOIlHeHa It 11a60paToPHH RAepHWX peaK~HH OHRH. 

np4lnPMWT OI5~"H9HHOro W"CTHT)'T8 ~Aep..." HccnejlO..HMII. /bI6>t8 1!l80 

Zhulkov B.L., Zvara I. P12· 8D · IB 

Nue1 I de 
u~-.-.-.-__-...-,T ___ ...._ __ L­

BBEAEHWE 

B pafioTe 1 1 /HaM~ coofi~al1oCb ofi sKcnep~MeHTax no x~M~4ecKoMY 
KOH~eHTpHpoBaH~~ HOBoro cnOHTaHHO AellH~erocH HYKn~Aa, ofiHapy­
*eHHoro ~nepoBbiM lit AP. B MeTeop~Te AnneH,Ae / 2/ .3TOT HYKllHA npe,A­
nonO*litTenbHO OTHOC~TCR K cBepxTH*enblM sneMeHTaM ICT3/. 

B npo~ ecce KOHueHTp~poBaH~H nopowoK MeTeop~Ta HarpeBancH 
B cocYAe ~3 Hep*aBe~e~ CTan~ AO 1000°C nonepeMeHHo B TOKe 
BOAopOAa ~ K~cnopOAa. lit B03roHH~~~ecH npoAYKTbI Yl1aBn~Ban~Cb 
lola fionee xonOAHblX CfiOPH~Kax lIta Hep*aBe~lI\e~ CTan~ IItn~ nnaTIitHbi 
~ B paan~4HblX nOBywKax. H3 paCTBopOB 1l0ByweK aaTeM oca*Aan~Cb 
cynb<!llitAbi nplit pH = 9 lit 3. B B03rOHax, nonY4eHHblx 1'13 4-x Kr 
MeTeopHTa, fiwn 3aperHCTplit pOBaH C4eT cnOHTaHHoro AeneH~H 112 
~MnynbcoB 3a 200 AHe~ Ha nponOp~IItOHanbHblX C4eT4~Kax C 3¢ <I>eK­
THBHOCTb~ 60%/, KOTOPbI~, no AaHH~M pe~CTpaUIitH MrHOBeHH~X 
He~TpoHo8 AeneH~R IItCXOAHOro Be~ecTBa / 2 /, COOTBeTcTByeT X~M~-
4eCKOMY B~XOAY HYKll~Aa 40-80 %. 

B HacToH~e~ pafioTe HaM~ fiMna npeAnp~HHTa BTop~4HaH nepe­
pafioTKa BbiAeneHH~X npOAYKTOB nYTeM 80arOHKH. nepepafioTKa 
npecne Ao aana cneAy~~e uenlit: 

1 . nOAT BepA~T b , 4To ·cnOHTaHHO AenH~~~CH HYKnHA BoarOHHeTCR 
np~ TeMnepaType OKono 1000°C B TOKe K~cnopOAa litn~ BOAopOAa. 

2. HCKIl~4~ T b B03 MO*HOCTb npllt CYTCTB~H B 06pa3uax H30TonOB 
Kanlo14><>PHHH ~ APyrlo1x aKT~HIo1AOB, KOTopble TaK*e MorYT HcnblTblBaTb 
c nOHTaHHoe AeneH~e. Ha OCHOBaHH~ X~M~4eCKoro nOBeAeH~H 3T~X 

sneMeHTOB ~ npoae pHTb 4~CTOTY npenapaTOB nocpeACTBOM a -cneKT­
pOMeTp~4eCK~X HaMepeHH~. 

3. CKOHueHTplltpOaaTb cnO HTaH HO AenH~H ~ CR HYKn~A H3 MHor~x 
ofipaaUOB H <l>pa KU~H - npOAYKTOB nepepafioT KIIt Ha He fionbWOM cfiop­
H~Ke, 04HCTlltB ~x B nep8Y~ 0 4epe Ab OT cepbl, HaTp~R H opra H~-
4ec~x Be~eCTB . 4T06b1 non Y4101 Tb B0 3 MO*HOCTb B Aanb He~weM npOBO­
AlitTb onblTbI no ~AeHT~~HKa~HH CT3 paan~4HblMH $~3H4eCKlltM~ MeTOAa­
~. B 4aCTHOCT I1 no xapaKTep~CTHKaM BbIHY*Ae HHoro Aene H~H YCKO­
peHHblM~ a-4aCT~UaMIit 13/ . 

4 . nOnY 4~T b ~ H~OpMaU Ilt~ a ~l1a~KO-XHM~4eC K~X CBO~CTBax HOBo ro 
HyKn~Aa , pa3Aen~B npOAYKT bl Boa r OHKH Ha TepMOxpoMaTorpa$H4ecKO~ 
KonOHKe 8 TOKe Kllt CnOpOAa H BOAopOAa . 



nOCTAHOBKA 3KcnE PI-1ME1HA 

4T06bl n011Y4I1T b 6011 bWI1':\ C4eT CnOHTaHHOrO p,e11eHI1R, Mbi nepe­
pa 60TaJ111 no MeTOp,I1Ke, OnI1Ca HHO.:\ B pa60Te / 1/ , e~e 40p,HO KI1110­
rpaMMOBble nOP 411 1-1 Be~eCTBa Me Te Opl1Ta AA11eHp,e. 1-1 3 Me peHl-l e c nOH­
Ta HHoro p,e11e HI1R B n0J1Y4eHHblX 06pa34a x B 3TOM C11Y4ae He npo­
BOp,I-I110Cb. 

nOBTOpHY~ nepe pa60TKY B03rOHOB 113 Bcex 8 Kr Be~eCTBa npo­
BOp,I-IJ11-1 He B CTaJ1bHOH, a B KBap 4e BOH annapaType 1-1 yJ1eTY41-1Ba~­

Ujl1 e CR npOAYKTbI B TOKe ra3a npl1 BbICOKO.:\ TeMnepaType npo nY CKa­
1111 4epe3 <)ll-l11bT P 113 KBap4eBo r o neCKa. Bo-nepBbIX. 3TO n03B011I1 ­
110 0411CTI1Tb ofipa3e4 OT HeCKOJ1 bKI1X r paMMOB HaTpI1R , cop,ep*a­
UjerOCR B npo p,YKTax ne pBI14HOH ne pepa60T KI1. Bo- BTOP bIX, n011­
HOCTb~ I1C KJ1~4 11 J10 nOna p,aHl1 e a KT I-IHI1 p,OB IB BHp,e MeT al1110B , HI1 3WI1X 
OKI1C110B 1111 1-1 XJ10p l1p,OBI Ha C60PHH KH p,11R 11eTY4HX 311eMeHTOB. T.K. 
3KCnep11 MeHTbI, npOBep,eHHble Ha MH no HC napeHI1 ~ Ka11l1<)lopHHR ( 249CC) _ 
Hal16011ee l1eTY4ero a KTI1HI1p,HOrO 3neMeHTa nOKa3a11l1, "ITO OH ap,- ' 
cop6HPyeTcR Heo6paTI1MO Ha KBap4eBO~ nO Be pXHOC TI1 113 ra30BO~ 

<!la3bl npl1 1100° C 11 He n pOXOp,I1 T 4epe3 <)l1111bTP 11 3 KBap4e Boro neCKa . 
6011bWI1HCTBO l1eTY411 X 311eMe HTO B - aHano rOB CT3 He 3ap,ep*l1­

BaeTCR TaKI1M <)l1111 bTpOM 14/. EcnH npe p,CKa3 aHHR 0 Bbi COKOH 11eTY­
714eCTI1 CT3 112-11 8 / 5- Bep HbI, TO 3T I1 3neMeHTbI TaK *e, KaK 

H 311eMe HTbl 108- 110 . p,011*H bI B OCHO BHOM npOXOp,I1 Tb 4epe3 <)l1111 bTP 
113 KBa p4eBoro neC Ka. B TO *e BpeMR, KaK nO Ka 3anl1 HaWI1 o nbiTbi 
C Ir, Pt -aHa110 raMI1 CT3 109 11 110, B c Ta11 bHoH a nnapa Type 
B03MomHbI nOTepl1 3a C4eT B3 aHMop,e HC TBI1R OKI1C110B 3THX 3J1eMe HTOB 
co CTa11b~. 

3aTPyp,HeH!1R npl1 BTOp I1 4Hm'1 ne pepa60TKe Bbl3blSaJ1a Heo6 xop,l1­
MOCTb 0411CTKH OT 6011bwo ro KOnl14e CTBa cepbl IOKono 70 r/, BbI­
Ael1l1Bwe~ cR B OCHOBH OM B np04ecce oca*p,e HI1 R CYJ1 b<)ll-lp,OB B KI1CJ10~ 
c pep,e 113 paCT BopOB B * 11 p,KOCTHbiX J1 0BYW Kax, a TaKme C*l1ra HI-IR 
Opra HI1 4eCKHX Betlle CTB - J1a BC aHa MeM6pa HHbiX <)ll1 nb TpOB . 4e pe3 
KOTopble $I-Inb TpOBanI1C b CYJ1b<)ll1p,bI, 1-1 KaH I-I$On l-l, KOTopaR Hcn0l1b30 ­
Ban a Cb npl1 nop,rOTOBKe 06pa340B p,11R 1-13MepeHI1R B nponOP4110Hanb­
HbiX C4eT411Kax. nepe pa60TKa npop,YK TO B B03rOHKI-I 113 MeTeOpl1Ta 
Anne Hp,e npOBOp,I1J1aCb B p,ayx YCTa HOBKax. 

B KBap4e BbI~ peaKTOp 1 YCTaHO BKI1 I /puc.l1 A111-1HOH 37 0 11 p,l1a­
MeTpOM 55 MM nOMeUjaJ1 11 nnaTI1HOBbie 11 CT anbHble C60PHI1KI1 C B03ro­
HaMI-1 11 MeM6 paHHble n aBcaHOBble <)l11.'lb TPbl C c yl1b$ l1 p,a MI-I. B pea KTOp 
nOAaBanCR ra3 4e pe3 BXOA Hoe YCTPO~CTBO 6, npeAOTBpaU\a~ee 
06paTHY~ AI1~y311~ ra3006pa3HblX n pOAYKTOB. B BblXOAHO~ Tpy6Ke 
Al-l a Me TpOM 6 MM HaXOp,l1nC R <)l 11J1 bTPyOUjl-lH cnOH KBap4eBo ro neCKa 7, 
HarpeBaeMblH ne4b~ CO npOTI1BneHI-IR AO 11 00 °C. nOcne He r o Ha 
A111-1 He 22, 5 CM no CTeHKaM Tpy6KI-I 3aKJ1aAbIBa11a Cb nnaTI1HOBa R C!>011b­
ra 116 MKM/, HarpeBaeMaR ne4b~ 2 C J10rapl-l<)lMI-I4eCKOH HaMOTKOH 
c nl1panl1. KOTopafl C03p,aBana rpap,l1eHT TeMnepaTYPbl OT 940 AO 
2SoC. 
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7 

PUc . l. YCTaHoBKa I AJ1R BTOPl-l4HOH ne- 1 

pepa60TKI1 npop,YKTOB , Bblp,eneHHblX 11 3 
Me Te Opl1Ta AAne Hp,e. 1 - KBap4e BbI~ pe ­
aKTOp, 2 - rpap,l1eHTHaR ne4b 1940-25°C /, 
3 - nOp,BI1*HaR ne4 b, 4 - nOBYWKa AIlfl 
*I1AKI1X npOAYKTOB nepepa6oTKI1, 5 ­
nOBYW Ka C 5%- HO~ NaOH. 6 - BxoAHoe ~ 
YCTPOHCTBO, 7 - $1111 bTP 113 KBap4eBoro 
neCKa . 

CHa4ana B YCTa HO BKY nop,aeanl1 10 4aCOB K~ cnopoA co CKOPOCTb~ 
20 MJ1/MI1 H. npH 3TOM ne 4b 3 110 00°C/, nepeMe~a~~aR CfI MeAneH HO 
BneBO Bp,011 b peaKTopa , c nY*l1na A11R C*l1 raHI1R Op raHI14eCKHX Be ­
~eCTB 11 cepbl. nocne 3TOiO BeCb peaKTOp 1 Ha r peBanl1 60J1bWOH 
ne4b~, He YKa3aHHO~ Ha puc. l , 30 4aCO B B TOKe K~ cnopop,a 

20 MJ1/ MI1H AO 100 0 
0 e. 3aTeM Ha rpeBaH~e npop,on*anl1 B TOKe re­

nl1R /5 4aco s / 11 B TOKe BOAo pop,a 130 4acoB/. B030rHaHH~e npo­
AYKTbI, npoxop,R~~e 4epe 3 KBa p4e BblH $ l1n bTp, C06HpaJ1I1C b Ha nn a ­
THHOBO H <)lonb r e , a TaK*e B nOBYWKe 4 /Bo Aa BMeCTe c o CTeKa~­
~e~ cepHo~ K~cnoTo~/ 11 B nOByw Ke 5, cOAep*a~eH 5 %-H~~ paCl '­
BOP NaOH. 

no OKOH 4aHI111 Harpe SaHI1f1 11 3 paCTBopOB nOByweK npO~3BOAl1nl1 
oca*Ae Hl1e cynb~HAoB C HOC I1T enRMI1 Cu, Pt , Hg, TI , Pb , Bi 
CHa4ana B ~en04HoH c pe Ae WH =~ . a 3aTeM pacTBo p nOAK Hc11Rnl1 
cepHoH KHcnoToH H oc a*p,anl1 CY11b~HA~ npl1 pH =3. 

B YCTaHOBKe II nepepa6aT~BanH cepy /70 rl H CY11b<)lI1A~ loca~­
p,eHHwe npl1 pH = 3 I, Bwp,eneHHwe 113 4 Kr MeTeopHTa , a Ta K*e 
KBap4eBw~ ~l1nbTp, cynb~HAw 11 cepy, nony4eHH~e nocne nepepa­

60TKI1 B YCTaHoBKe I . B YCTa HoBKe,KpoMe Toro,noBTo pHO HarpeBanl1 
AO 11 00°C nnaTI1HOBWe C60PHHKI1 ,I1CnOnb30BaBWl1 eCR npl1 nepBI14HOH 
ne pe pa60TKe. 

YCT a HoBKa II COCTOflna 113 A11HHHOH / 100 CM/ TPy5KI1 - peaKTopa 
BHYTpeHHI1M AHaMeTpOM 13 MM. KOHe4 TPy6KI1 npeAcTaB11Rn c050H 
nnaTI1HOBY~ TepMoxpOMaTorpa<)ll-l4ecKY~ KonoHKy A11HHOH 22 CM 
11 BHYTpe HHHM AHaMeT pOM 6 MM. nOC11e 3arpY3KI1 06pa340B K Ha 4a11Y 
peSKTopa npl1Bapl1BanaCb BxoAHaR Tpy6Ka p,l1aMeTpOM 3 MM, 4T06 b1 
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Hs6emaTb 06paTHO~ AH$¢YSHH. TaKaA KOHCTPYK4HA nOSBOnAna nepe­
pa6aTbiBaTb m1Wb SHa4HTenbHO MeHee 06"eMHble 06pas4bl, 4eM B YC­
TaHOBKe I, OAHaKO 6~na npo~e B HsrOTOBneHHH H nOSBonAna Ha­
,QeAT bCA Ha 60nee n011Hoe H391le4eHI-1e npO,QYKTOB H3 nnaTHHOBblX 
C60PHHKOB, T.K. B~AeneHHe lleTY4HX 3neMeHTOB cy~ecTBeHHO sa­
BYlCI-1T OT CKOPOCTH rasa 18 / . 

06pas4~ yme He cOAepma11H opraHH4eCKHX Be~eCTB, H n03TOMY 
nepeBO,Q cepbl B raso06pa3Hoe COCTOAHHe (H2 S) OCYL11eCTBnAnH 
HarpeBaHHeM B TOKe BO,QopoAa 5-10 Mn/MHH. ~cnonbSOBanH ,QBa 
cnoc06a. nepBbli:i COCTOAn B MeAIleHHOM, B Te4eHI-1e 30 4aCOB, 
nepeABHmeHHH KOPOTKO~ ne4H /600-650°/ BAonb Tpy6KI-1 npOTHB 
TOKa rasa C nOMO~b~ rHApaBnH4eCKoro npOTAmHoro MexaHHSMa. 
nOJlHOTa npOTeKaHHA np04ecca 3,QeCb CHJlbHO 3aBHCHT OT paBHO­
MepHOCTH nepeABHmeHHA ne4H H CKOPOCTH ra3a. BTOPY~ nop4H~ 

cep~ nepepa6aT~BanH, HarpeBaA ee ,QO TeMnepaTYp~ 280-290°C. 
nap4HanbHoe ,QaBlleHHe napOB cep~ /B nepeC4eTe Ha aTOMHoe co­
c ToAHHe/ npH 3THX TeMnepaTypax 611HSKO K nap4HanbHOMY AaBlleHH~ 
BO,QopOAa B CHCTeMe. CMeCb napos cepbl C BOAOPOAOM nOCTynana 
3aTeM B KOPOTKYIO ne4b /600- 650° C/, r,Qe npoHcxo,QHna peaK4HR 
C o6pa30BaHHeM cepoBo,QopoAa. 

nOcJle nepeBoAa cep~ B raso06pa3Hoe COCTOAHHe BC~ Tpy6KY 
HarpeBanH 50 4aCOB npH TeMnepaType 1100°C B TOKe BO,QopOAa, 
saTeM 5 4aCOB B TOKe renHA H 50 4aCOB - B TOKe KHcnopOAa. Bo­
30rHaHH~e 3neMeHT~ paSAenAnHCb Ha nnaTHHOBoA TepMoxpOMaTO­
rpa~H4eCKO~ KonOHKe. ~3 JlOByweK, KaK 06~4HO, npOBOAHnH o camAe­
HHe cynb¢lHAOB . 

PE3YnbTAT~ ~ 06cYmAEH~E 

o nOBeAeHHH H3BecTH~x 3neMeHTOB B YCIlOBI-IRX onblTa MOI«HO 
CYAHTb no pesynbTaTaM peHT r eHo¢nlOopec4eHTHoro a HaIlHsa ~paK4H~ 
nepepa60TKH, a-CneI<TpOCKOnHH /AnA 210po /, a TaKme no pesynb­
TaTaM MOAenbHblX OnblTOB c paAHOaKTI-1BHblMH OTMeT4HKaMI-1 3IleMeHTOB. 

KOJlH4eCTBeHHoe onpeAeneHHe 3neMeHTOB Ha nnaTHHOBoA ~OJlbre­

C60pHHKe MeTOAOM peHTreHO$n~peC4eHTHoro aHanHsa saTPYAHeHO, 
H BblXOA BO BTOpJ;f4HO~ nepepa60TI<e 6bIJ1 04eHe H nocne nocneAy~e~ 
BOSrOHl<1-1 neTY4HX 3neMeHTOB Ha TOHKY IO rpa<!llnOBY~ (\>onbry 19/. 

AnA TannHR OH COCTaBHn ~90%, AnA PTYTH ~O% . B CIleACTB~e 4ac­
T ~ 4Horo BaaHMOAe~cTBHA cBHH4a H 4HHKa C nn aTH HO~ H I<Bap4eM 
np~ BblCOKHX TeMne paTypax BblXOA 3THX 3neMe HTOB Ha nnaTHHOBYIO 
cponbry-c60pHHK COCTaB~n i O-50%. C4~T aA cOAepma H~ e ypaHa B Me­-s 121TeopHTe AnneHAe paBHblM 3·10 r/r ,MOI« HO a aKnlO4HTb, 4TO Bbl-
XOA nonOH~A fiblIl fim-130K I< 100%. 

B ma6.11.1 yKasaHbl TeMnepaTYPbl SOH ocamAeH~A pa3nH4HbiX 311e­
Me HTOB Ha nnaTHH~BO~ TepMOxpOMaTo rpa<!lH4eCKO~ K011 0HKe B YCTa ­

4 

Ta6/lzasa 1 

30Hbl OCal«AeHHA 311eMeHTOB Ha nnaT~HoBO~ KonOHKe /940-25°C/ 
nOC11e HarpeBaH~R B KHcnopOAe, saTeM B BOAopOAe 

3neMeHT TeMnepaTypa SOH~ 
ocamAeHHA r C/ 

Zn 

Pb 

Cd 

Mo 

Te 

Cs 

Tl 

Po 

Hg 

940-910 

910-780 

830-430 

870-310 

750-510 

540-410 

480-230 

360-320 

120-25 

HOSKe I, onpeAeneHHble c nOMolllblO peHT reHo~nlOopeclleHTHoro aHa­
nHsa lAnA 210po - Ha TpeKOBOM AeTeKTope a -4aCTJ;f4/. HeKOTo­
pble 3neMeHTbi AaBaIl~ WHpOK"1e TepMoxpOMaTorpa<!l).14eCK~e n~I<H 

BcneACTBHe Toro, 4TO OCal4<AanHCb B pasn~4HblX XJ;fMYI4eCI<HX (\>op­
Max ~ BSaJ;fMOAe~CTBOBan~ C MeTannH4eCKO~ nJ1aTHHO~. 

Ta6/lUWl 2 

~sMepeHHe cnOHTaHHoro AeneH~A B npOAYKTax BTOPH4HO~ nepepa60TK~ 

MeTeOpl-ITa AnneHAe 

<!IpaK4~H nepepa60TKH 4J;fC110 t-1MnYJlbCOB 4HCJ10 
Ha nponOP4HO­ TpeKOB 
Ha!1bHbiX C4eT4~­ /CYTKH 
I<ax / CYTKt-1 3KCn03J;f-
HSMe peHHA 4~H 

°YCT aHO BKa I 9 40-480° C 0/ 132 

2 , 3aTe M H2 480-25° C 3178 0/162 
CYJ1b<!lt-1Abl pH = 9 2/ 113 

YCTaHO BKa n 	 900- 480°c 2/242 
H2 , 3aTeM 0 2 	 480 -25 °C 0/242 

cy 11 b~HAbI pH = 9 0/ 242 
cyn bC!l t-1 AbI pH = 3 0/ 426 
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HSMepeH~ e CnOHTa HH OrO AeneH~R Ha $Onb rax-c60pH~ KaX ~ B ocaA­
KaX cynb$~AOB ~ S nO Byw e K npO~ S BoA~nOC b C nOMO~b~ nponop~~o­

HanbH~X C4eT4~KOB , a Ta~e TpeKOB~M MeTOAoM /ma6~.2/. Bcero 
6wno saper~CTp~pOBaHO 5 ~MnynbcoB Ha nponop~~OHanbH~X C4eT­
4~ Kax ~ 2 TpeKa. Ha Y4aCTKe nnaT~HoBo~ ¢onbr~ , COOTBeTCTBY~­ '" ~eM TeMnepaType 480- 25°C, nocne Harpe BaH~R B TOKe K~cnopOAa 
~ saTeM BOAopOAa /YCTaHOBKa 1/ 3ape r~CTp~pOBaHO 3 ~Mnynbca 
cnOHTaHHoro AeneH~R. B 3TOH 4aCT ~ HaXOARTCR Ha~60nee neTY4~e 
3neMeHT~ 11, Po, Hg 1-1, KaK cneAyeT ~s pesyn bTaToB MOAen b­
HblX 3Kcnep~MeH"rO B, TaKlKe Os ~ Re , 2 ~Mnynbca 6bln~ 3aper~CT­
p~ pOBaH~ nocne ocalKAeH~R cynb$~AOB ~3 paCTBopOB nOByweK B 
3TOM onblTe n p~ pH =9, nocne nepepa60T K'" 4aCT~ 06pas~oB B YCTa­
HOSKe II CHa 4ana B TOKe BOAopOAa, 3aTeM B TOKe K", cnopOAa Ha 
TpeKOBOM AeTeKTope /na BcaH/, HaXOAR~eMcR B KOHTaKTe c nnaT ~ ­
HOBOH $OnbrOH-c60PH~KOM, 6blno 06 HapYlKeHO 2 Tpe Ka , COOT BeT­
CTBY~~~X TeMnepaTypaM 850 ~ 650°C. 

Ha puc . 2 npeACT aBneH a-cneKTp $pa K~~~, cooTBeTcTBy~~e~ 

Te MnepaType ocalKAeH"'R 480-25°C. 3Aec b Ta K lKe, Ka K ~ B APy r ",x 
06pa3~ ax nocne Bos rOH K~, OTCYT CT BY~T n~ H~~ ~ S Be CTH~X cnOH­
TaH HO AenR~~XCR ~ SOTonOB Pu , Crn, Cf, AnR 06'bR cHeH~R Ha6n~­
AaBwerOCR cnOHT aHHoro AeneH~R sarpRSHeH~R M~ 3 T~X 3neMeH TOB 
cneAyeT npeAnonOlK~Tb , 4TO OT HoweH~e ~x a KT~ BHOCT~ a-pacnaAa 
K a KT"' BHOCT~ cnOHTaHHoro AeneH"'R COCTa BnReT MeHee 104,a 3TO 
npa KT"' 4eCK'" ~CKn~4eHO AnR pean bH~X CMeceH ~SOTonOB 121 

IV 
2~PO "I()Po 

IZClJ I 

OJ 

j O QO 
Ert.. /'f~ 

FUc.2. a-cneKTp $paK~"'~ C TeMnepaTYpo~ ocalKAeH"'R 480-25°C 
/yc r aHoBKa 1/; BpeMR ~SMepeH"'R - 12,6 4ac., 34X!J e KT'" BHOC T b ­
45%, $oH BbI4TeH. 

HSMepeH Hoe COAeplKaH~e ypaHa B 06pas~ax / a -cneKTpbl, Bbl­
HYlKAeHHoe AeneH~e He~TpoHaM~/ HaCTonbKO Mano /<10-6 r U /, 
4TO 3TOT 3neMeHT He MOlKeT 6b1Tb ~CT04H~ KOM <1>OHa . 

PacnpeAeneH",e ~MnynbcoB cnOHTaHHo ro AeneH~R no $paK~"'RM 
nocne nepe pa60TK'" B yCTaHoBKe I /3 "'Mnynbca Ha nnaT"'HO BOM 
C60pH"'Ke /480-25°C/ ~ 2 ~Mnynbca B nOBYWKax/ rO Bop"' T 0 BbI­
COKO~ neTy4ecT ~ He "' 3Be CTHoro HYKn~Aa B TOKe K~cnopOAa, nOA06HO 
Hg', , Os "'n~ Re, 4TO MOlKHO OlK"'AaTb , Han p"'Mep, AnR 3neMeHTOB 
114 ~ 110 ~ AP,/ 5,7 / . 

50nee BblCOKY~ TeMnepaTypy ocalKAeH "' R cnOHTaHHO AenR~erOCR 
HYKn"'Aa np'" HarpeBaH"'''' CHa4ana B BOAo pOAe, 4eM np'" HarpeBa­
H"'~ CHa4ana B K~cnopOAe, MOlKHO 06'bR CH~Tb no-pa3HOMY . KaK no­
Kasan", pe synbT aTbl MOAenbH~X onbiTOB, BcneACT B~e "'H TepMeTann~­

4eCKoro Bsa~MoAe~cTB"'R CB~H4a, B~CMYTa, Tann~R c nnaT"'HO~ 1101 
3T'" 3neMe HTbl Aa~T BblcOK"'e TeMnepaTypbl ocalKAeH~R Ha nnaT~HOBO~ 

KonOH Ke , 06pasOBaH~e lKe OK",cna 3TOMY npenRTcTByeT . TaKoro lKe 
nOBeAeH"'R cneAyeT olK"'AaTb '" AnR c BepXTRlK en biX a HanorOB /ll ~ Ec ­
n", lKe c nOHT aH HO AenR~",~cR HYKn~A OTHOC~TCR K aHanoraM nna­
T~ HOBbIX Me TannOB, TO BO BTOPOM o nbiTe OH MO r yneTY4"'BaTbCR 
B TOKe ren~R B B"'Ae H~3wero OK~cna. TaK",e OK",cnbl "'Me~T 60n b­
w~e Te MnepaTYPbl oc alKAeH"'R, 4eM oK~cnbl c BbiCO KO~ cTeneHb~ OK~ C ­

neH~R. 

C y 4eToM 3~eKT"'BHOCT H per~CT pa~"'H /40-6 0%/, a Ta~e Aon", 
KalKAo~ $pa K4~H, BSRTO~ AnR ~3MepeH~R /7 5- 100%/ , C4eT cnOHTaH­
Horo AeneHHR COCTaB",n OKono 0 ,08 pacn ./cYTKH, T.e. 20-LI0% 
OT aKT~BHocnl c nOHTa HHo ro Aene H"'R B 8 Kr MeTeo p"'Ta. BblXOA np'" 
BTOP"'4 HO~ nepepa60TKe COCTaBHn OKono 50 %. nOTe p~ np~ nepepa­
60TKe MOlKHO 06'bRCH ~Tb A"'~Y3~e~ 3neMe HTa a rnytib nnaT~HOBoro 
C6opH"'Ka, B03MOlKHO He nonHoe oc alKAeH",e C cynb$~AaM'" ~ 
nO Te p'" Ha K B a p~eBOM $",n bTpe . HenbSR "'CKn~4~Tb H yneTY4~BaHHe 
3neMeHTa npH BaKYYM~pOBa HH'" 06'be Ma nponop~~oHanbH~X C4eT4HKOB 
~ ",oH~ 3a4"'OH HO~ KaMepbl /H3Mepe H"'R a- cne KTpoe/. 

5pa HAT ~ AP, 1 12 .13/ npep,npHHRnH HeAaBHO non~TKy BblAenHTb 
CT3 "'3 se~ec TBa MeTeop~Ta AnneHAe nYTeM o6pa6oT K~ ~SMeIlb4eH ­
Horo MaTep~ana KHcnOTaM~ ~ ocalKAeH~R cynb$H AOB ~S BOAHoro pacT­
Bopa npH pH=1 .5, He sape r "'CTpH pOBa B B ocaAKe HOBblH cnOH TaHHO 
AenR~~ ~ cR ~3nY4aTenb, 3T ~ aeTopbl CAenan~ Bbi BOA 06 OTCYTCTB"'~ 
CT3 B MeTeop~T e AnneHAe. TaKoe S a Kn~4eH~e, Ha Haw BsrnRA, He 
060 CHOB aHO , ' nOCKon bKY KO H 4eH T p~pOBaH~e npo~sBOA"'IlOCb Ha OCHO­
BaH~~ APyrHx XHM~4eC K~X CBO~ CTB, 4eM B Hawe~ paGoTe 11/ ,B 4aCT­
HOC T~, 3neMeHT Mor He ocalKAa TbCR C cynb$~AaMH B npo4ecce MHO­
rOKpaT Horo nepeocalKAeHHR np~ CTonb H~SKOM pH ~n~ Mor yne TY-
4~BaTbCR np'" HarpeBaHHH conRHOKHcnoro paCTBopa. KpoMe Toro, 
3~eKTHBHoCTb pe r~CTpauH~ OCKOIlKOB cnOHTaHHOrO AeneH~R B cynb­
$~AaX B cnoe 6 Mr/cM 2 AonlKHa 6 blTb He 60nee 20 '1; . 

6 
7 



BblBOllbl 

B pesyn bTaTe on~TOB no BTOPH4HO~ BosrOHKe cnOHTaHHO Aenfl­
~erOCfl HYKnHAa, B~AeneHHoro ~3 MeTeop~Ta AnneHAe, nOKa3aHO 
cneAylO~ee: 

1. CnoHTaHHo AenR~aRCR aKT~BHOCTb B03rOHfleTCR B TOKe KHC­
nopoAa, a Ta~e B TOKe BOAopOAa ~n~ ren~R np~ 1000°C. 

2. CnOHTaHHO AenR~YIOCR aKT~BHOCTb, B030rHaHHYIO H3 MeTeop~­
Ta AnneHAe, HenbSR OTHeCTI1 K I1SBeCTHblM 311eMeHTaM Pu, Cm, .j 

cr, T.K. OHa npOXOAI1T 4epe3 $HnbTp ~3 KBap~eBoro neCKa H He 
AaeT xapaKTepHblX nl1HI1H B a -cneKTpe. 

3 . TeMnepaTypa OCa~AeHI1R B KI1C110pOAe /MeHee 480°c/ rOBOpl1T 
06 OTHOCI1TenbHO BblCOKO~ neTY4eCTI1 311eMeHTa B BI1Ae OKI1CH, no­
A06HO Hg , Os, a BoaMO~HO, 11 Tl, Po, Re. 

ABTopbl 6naroAapHbI aKaAeMI1KY r. H. $nepoBY sa nOCTORHHoe BHI1­
MaHl1e K pa6oTe, T.PeeT~Y, 3.XlO6eHepy aa nOMO~ b B 3KCnep11MeH­
Tax 11 noneaHble o6cymAeHl1fl, a TaKme H.K.CKo6eneBY 11 B.n.nepe­
n~rl1Hy 3a npOBeAeHl1e 113MepeHI1R cnOHTaHHo ro AeneHI1R H M.~BaHO­
BY sa a -cneKTpOMeTpl'I4eCKl1e I1SMepeHI1R. 
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