
oT3brB ooI4LU4AnbHOf O OTIoHEHTA

Ha,qltccepralll{oHHylo pa6ory,{enucona Enrenlrs l4r,auor.u.<a

<<Paspa6orKa rexnororzfi B6IAeJIeHI'I,I Mo-99 rar BbIcoKoaKTI'IBHbIx pacrBopoB c

Lr cIOJI63oBaHr4err.r COp6eHrOe <<TepuOrCZg>>), npeAcTaBJIeHIr]'IO Ha COIaCKaHI{e

r{eHofi cTeIIeHv AoKTopa TexHI,IqecKI{x HayK IIo cfiequ€ulbHocTlr

05 .17 .02 - Texnonoruq peAKIrx, paccetHHhlx I,I pa,quoaKrllBHblx 3JIeMeHroB

Ha ceroAnqusuit Ae:Hr 6olee 80 %o Auar:Hoctu'recxzft lIccJIeAoBaHur B

Mr,rpoBofi rAepHofi MeAIIII{He fipoBoAl{rcf c Irc[oJIb3oBaHueM KopoTKoxI{ByIrIefo

paAr,roHyKrrlrAa rexueqraft-99u ('n'T.) - AoilepHefo rpoA)'Kra p'-pacnaga

rr,ronz6gena-99 (nnMo), e)KeHeAeJIrHoe [poI,I3BoAcrBo Koroporo Ha tAepHErx

peaKTopax IOAP, Eenrrnu, lomanguu, Aacrpanuu, Poccuu 14 Apyn{x crpaH

COCTABJI'CT 6onee 20 rrrcs.r Ku. ,{nx nonyrenr,rq 99Mo ucfloJrb3yerct, HTaBHrIM

r'1ep*as. peaKrlris 235u1n,9eeMo. Ooronnoe AocroltHcrBo rarofto6pa:on,

TexHoJroM[ - BrIcoKtuI yAeJIbH€uI aKTI{BHocrb napa6arrrnaeuoro 9\4o. hasHrrN4

HeAocrarroM frBJrfrercs. 6o.nruroe KoJII,FIecrBo orxoAoB (6onee 20 AoJIroxIrByIrIrx

paAr4oHyKJrraAoB, B ToM qvcJle o-Ir3Jrfraloqll it 239Ptt1, npeAcraBJr.fiotqrrx

gKororuFrecKyro onacuocrl r.r rpe6yrorqnx nepepa6orru v yrvru3alqla'v. ,{pyrue

He.[ocrarKr{ cBr3aHbr c 6o.nrruofi .uJII,ITeJIrHocrbro BbIAeJreHut 99Mo vI3

pereuepaqrur 2351J NrA efo Bo3BparqeHItJI B TexHoJIof tlecxraft qurlt, Cne.qyer

orMerr{rb, qro flJlallrpyeurrfi no yKa3aHLIro DOE (CIXA) repeBoA M]IpoBbrx

rexnonoruft Ha uc[oJll3oBanne nzgroo6oraqeHHoro (HOy) ypawa-235 [pnBeAer

o6nfrennofi Mr4rrreHlr - 6oree 2 cyror, u neo6xo4nlrlocrLlo flocJleAyorqef

,I, COOTBeTCTBeHHO, MeCT B peaKTope Arl r4X

cauofi rexuororuu u3BreqeH[{ 99Mo prs

orIeHKaM Oemruftcrux cfleqrlaJll4croB Ha

2077 rola, ?rcnoJrb3oBaHr4e eelvlo vrs HOV

x erqe 6onnueuy (e 2-3 pasa) Korll{qecrBy orxo.qoB. llpz eronr norpebyercr

yBeJrrrqeu[Ie KoruqecrBa uuueuefr

o6ny.renu.r, a raKxe r,I3MeHeH e

o6nyuennoro Marepuana. llo

crcMno3r.ryMe MA|ATS B llrorle

lruurenefi [prrBeAer rc QaruauecroMy yABoeur.Irc ero IIeHbI. C yrerou rarux

lprl HrTo pemeHue He

B_Y.JE06-19/t,-r-_r
u' ,/./ " 74.19 r.

3KOHOMI,IAIECKI,IX IPOTHO3OB. fK <Pocarou>> 6rtno



[poBoAr{Tb Ha cyrUecTByrou]ux B PoccI4II peaKTopax KoHBepcl4ro npo[3BoAcTBa c

BOy Ha HOy, a HHBecrupoBarb cpeAcrBa B anbrepHarl4BHble, He cBs3aHHbIe c

BOy TexHo.rrorrrrt, c qenbro nonyrreHzn n 6ylyuleM Ao 20oA lo.rlra uo6albHoro

pbrHKa. Llcxols rr3 3Toro, peuaeMaA B ALrccepraIII{oHHoi pa6ore 3ailaqa co3l.alulz'r

yHr{Bepcarruoft, 6esonacHofi, va,toorxogHofr u sKoHoMI4r{ecKu r{elecoo6pa:uofi

TexHoJIofHr4 BbrAeJI eHVfl noMo, KaK r43 ypaHoBbIX trruuresefi, TaK v v3 pacrBopoB

roMoreHHbrx peaKTopoB, rBJr.f,ercr nepcneKTpteHofr H aKTyanbnofr. Terr,r 6olee, uro

s fK "PocaroM" c qenbrc uapa6orxu rroru6leua-99 peanl43yerc{ [poeKT ilo

crpoarenbcrBy KoMrIaKTHoro pacrBopHoro qAepHoro peaKTopa "Aptyc-M".

Kruoqeea.f, TexHl4r{ecKa-q npo6nerra B r4crro.rrb3oBaHl4t4 TaKpIX peaKTopoB Ant

rpor43BoAcrsa eeMo cBq3aHa c pa:pa6orxoit e$SexrrznHoro MeroAa orAeJIeHI4t 14

u3BJrerreHur r43ororrHoro rrpoAyKTa r43 pacrBopa o6nyueHHoro ro[JII4Ba. C erofi

uenbro B Ar4cceprarlHosuofi pa6ore [peAnaraercr rexHoJlorut BbIAeJIeHI4q eeMo c

rrpuMeHeHHeM cop6eHron <Tepvoxev4>>. I/cxo4s vr3 3KcnepHMeHTa-[bHoro

w3yqeHkrfl rzx Sra:uxo-xr4MzqecKr4x n cop6qnoHHblx ceoftctn, npoBoArrrc-u nrr6op

uau6olee nepcneKTr,rBHbrx MapoK cop6enros. YcraHaBJlplBatorct 3aKoHoMepHocrn

cop6qau trolu6Aeua yB a3orHoKr.{cJrbrx v cepHoKI4cnbIX pacrBopoB ypaHa c

pa:luvHofi ero KoHrreHTpa\ueft. flpono4urcr pa:pa6orxa MeroAoB orrncrKl4

BbrAeIeHHOfO KOHUeHTpara nrOlW6AeUa r.r TexHoJrofr.rqecKofi cxerult nepepa6orr<u

14 yTunv3arJldvl x{r4AKrrx v TBepAbrx paAr4oaKT[BHbIX oTXoAoB TIpOI43BOACTBa.

HayvHar HoBr43Ha pa6ortr cocronT B ToM, r{To B lneil BnepBble IIoKa3aHa

Bo3Mo)KHocrb vr olpeAeneHbr ycnoBrrr BbrAereHu-s eeMo Lr3 BbIcoKoaKTrrBHbIX

pacrBopoB c npI4MeHeHaeM cop6eHroe <Tepvoxcun>.

fuccepraunoHHa{ pa6ora eocronT r43 BBeAeHvrfl, rrflTla rJIaB, 3aKJIroqeHI4q,

cnr.rcKa nureparypHbrx HcroqHprKoB 14 npr{loxeuufi . Texcr AHccepraIII4a Lr3no}I(eH

sa 272 crpaHr4rlax, coAepxwr 94 pr4cyHKa, 7 4 ralrwqbr rI 2 npunoNeHnfl. Cnzcox

qr.rrupyelrofi nr4reparypbr BKmoqaer 123 6u6,ruorpa$zvecxux rrcroqHllKa, vr3

Koropbrx 39 sa [HocrpaHHbrx q3brKax.

Bo BBeAeHr.rr4 AaHa o6u{as xapaKTepvretvKa coBpeMeHHoro cocrotHuq

npo6leur,r npor43BoAcrBa BbrcoKoaKTr{BHoro eeMo 
^nA flonyrleHu-{



B br c o KoIIHS oprr,raru BHof o AHarHocrplr{ecKoro paAI4oHyKnvr4a rexHeIlu-f,-99u.

06ocHosaHa aKTya-[bHocrb BbrrroJlHeHI{t ALlccepraquouuofi pa6oru,

c$oprvrynrlpoBaHbr uenv 14 3a1.av'v r4ccneAoBayuit, HoBI43Ha h [paKTI4qecK€Ls

3HaqrrMocTb pa0oTbl.

B uepnofi rJraBe npeAcraBreH o6sop nnreparypbl, B KoropoM npllBoAtrct

xapaKTepvcrvrKvr -f,AepHbrx pearqzfi u coBpeMeHHbIX MeroAoB, Hcnonb3yeMblx An-fl

[onyrreHlrs Naoru6Aeua-99. Ocnoeofi Mr,rpoBoro npol43BoAcrBa flBlrserct peaKllrrt

AeneHkrfl ypaHa (tt,fl, peanl,I3yeMafl Ha tAepHbIX peaKropax nyreM o6lyueunr

rrauurenefi r.r3 oKc[rAoB ypaHa urrr4 vHTepMeraIInI{AoB, TpI[a UAlx, c pa:luvuofi

crerreHbro o6oralqenu-a rro l43ororly 23s9. Orlleuaercr, rITo nu6op

errcoroo6oraqeHHoro ypaHa (80% u 6onee) o6ycloueu zal'a'rcfi cHv>KeHvrs'

ypoBHr HaKorrJreHr4fl TpalaypaHoBbrx anrSa-arrI,IBHbIX I,I3ororIoB. Atts BcKpbITI4t

ypaHoBbrx urzuesefi npnMeH{ror ABa ocHoBHbIX cnoco6a: ruclorHufr vr

ulerorrHoit,. VIs sux sau6onee yHZBepc€LnbHbIM I,I ilpI{roAHbIM KaK An-f, oKcHAHbIX,

TaK Lr LIHTepMeTaJIII,IAHIIX tuurueneft, flBrg.ercfl xuclorHrrfi cnoco6.

Paccuarpr{Barorc.fl Sopurr cocro;rHprfl, Nrorru64eHa (VI) B BoAHrIX pacrBopax pI

ucrronb3yeMbre 3aKoHoMepHocrr{ ero rvrex$a3Horo pac[peAelreHns. Anfl, pex]elar4s.

npo6nevr KoHrleHTpvrpoBaHvfl, H H3BJrerreHr4fl 143 pacrBopoB cJIo)KHoro cocraBa,

TexHoJrorHrIecKI,Ie rrpoqeccbl orrl4crKl4 BbIAeJreHHof o MoJII,I6Aesa.

B 3aKJrroqr4Telrsofi -uacrpr o6:opa paccMarpvBaercfl Bo3MoxHocrb

peanr43arlr4kr MaJroorxoAHoro npoLI3BoAcrBa ocKorotrHofo 99Mo Ha )KI4AKocoJIeBbIX

peaKTopax c r4crroirb3oBaHr,reM nerJreBbrx ycraHoBoK. laerct raKx{e oIIeHKa

€LnbrepHarusHofi Bo3MoxHocrr,r npuMeHeHus. An . srofi uenl4 Bo.qHbIX roMoreHHbIX

peaKropoB. PaccuarplrBarorcr rlpeuMyulecrBa 14 HeAocrarKu pacrBopHblx

peaKTopoB Anr napa6orrr4 KoporKo)KuByrrlux paAHoHyKnI4AoB, a raruKe upo6leuu

cyqecrByrorrlnx MeroAoB Bbr.{eneHr.rs uolu6aeua-99 I43 TOTIJII{Ba paCTBOpHOTO

peaKTopa c [pr4MeHeHr4eM HeopraHr4qecKkrx cop6euron. llo pe3yJlbraraM

orMer{eHHsrx npo6lerra Sopuynr4pyercr nocraHoBKa IIeJII4 Lr 3araq^klccJreAoBauwit,

ocHoBHbrMrr r43 Koropbrx qBr{rorcq pa:pa6orKa rexHoJIorI4qecKI,IX orrepaqzfr no

BbrAeneHuro eeMo c rroMorrlbro cop6euron <Teprraorcl4A) v3 cepHoKlacJloro



pacrBopHoro ronJrr,rBa peaKTopa nApryc>, a rarcKe pa:paborra rexHoJIorI4I4

uepepa6orxn paArzoaKTuBHbrx orxo.qoB, o6ecne.Iusaroqefr cHIDKeHI4e vx

KoruqecrBa, Lr rrpuroAHofi, n uepcrreKTr4Be, Ans. pactBopHbIX peaKTopos c HOY

TONJIIIBOM.

Bo nropofi rJraBe r4ccneAyrorcq Susnro-xtrMllqecKl4e v cop6qlaoHurre

cnoficrna cop6enron <TepvroKcnA)). OcHosHoe BHI4MaHTIe yAeneHo cop6enrarra T-5

14 T-52, orBeqarculr4x rpe6onauuxnr xnrrau.Iecrofr ycrofrvueocrl4 rlpll

MHoroKparHoM IIX r4crroJlb3oBaHrrrr B TexHoJIofI4qx BbIAeJIeHI{t uolu64eua vr3

pacrBopon asorHofi Kr4cJrorbr (or 0,1 uonr/n Ao 3 rr,ronslr^)u cepnofi (0,1 rraonr/n),

B roM trr.rcre pr3 pacrBopoB, coAepxaulzx ypaH (lo 300 rlr'). VIzyrIeHo Blrvrfl:akre

reMneparypHofi o6pa6orrr4 oKcrrAoB Ha r,r3MeHeHI,Ie vx IaoHoo6uesuofi eMKocrrl

3a cqer coKparrleHkrfl, y4enbnofi uosepxHocrl4 Marepl4€Lna B rlpoqecce orxl4ra.

florasaHo, r{To cop6enrrr <TeprraorclrA) nprrroAHbl ilns, v3BneqeHl{t NaorIa6AeHa s

rxr4poKoM Auana3oHe 3Har{eHufi pH r4 KoHrleHrparyuia coJleBoro Sona. OtueueHo,

.{ro Ha6r}oAaeMbre 3Kcnepr{MeHT€urbHble 3aBI{cLIMocrI4 ko or pH, HaIa6oJIee 6rusro

coorBercrBylor Mo.qeJrr,r, 4onycrarorqefr rornouleHue KaK KarI4oHHbIX,

MoneKynrpHbrx, TaK 14 aHr{oHHbrx $opt ruorra6Aesa. Ha cop6eure T-5 npl4

LrccneAoBaHvrfl KI4HeTLIKI4 COp0III4I4

o6reua pacrBopa An-fl a3orHoKI4cJIbIX 14

pa3nlrqHbrx napaMeTpax [poBeAeHbI

naoru6resa B ycnoBllxx orpaHuqeHHoro

cepHoKrrcnbrx pacrBopoB. llp" o6pa6orxe 30 KI4HerI,IqecKI4x oKclepI4MeHToB

[onyr{eHbr 3aBrrcrrMocru e00errunHofi roncraHTbl cKopocrll cop6quu eeMo or

BeJrraqr,rHbr pH. B gasroqeHr4e rJraBbr npoBeAeHo I,I3yqeHI,Ie npoqecca Aecop6t\uu

eeMo c cop6enron <TepMoKcr,rA) pacrBoparr,rz NaOH. Llzyueua raoKe 4ecop6qur

uolu6Aena B pe)Kr4Me eruosHrHofi xpoMarorpa$uu. llorasaHo, rITo cpeAHee

3HatreHue crerreHr4 ero Aecop6rlvru c cop6enra T-5 s 1 M pacrBope NaOH npu

orlTr4MilnbHbrx ycJroBr4flx cocraBrqer 0,9. CAeran BbIBoA o roM, qro He 3aBI,IcHMo

or ycnoBl4ft, ctenenr 4ecop6quuy coplenra T-5 BcerAa BbIIrIe, rIeM y T-52.

Tperrx rJraBa nocBq[IeHa pe3ynbraraM vrccne$oBannfl cop6uvouuoro

noBeAeHr4q B rpoqecce nonyqeHr4r KoHueHTpara eeMo paAI4oaKTLIBHbIX nprauecefi

itola u pyreHr,rr, cyMMapHaq vapa6armBaeMas, aKTr4BHocrb Koropblx npeBblllraer



aKTr4BHocrb rleneBofo paAr4oHyKlrr4Aa. I4x npucyrcrBlre co3Aaer ocHoBHhIe npo6lenart

rrpr{ npoBe 1LIH:zra oqprcrKr{ KoHeqHoro npoAyKTa. llpegnoxeHa opl{rllHaJrbuafl' MeroApIKa

r.rccJreAoBannr nrexSa3Horo pacnpeAenertus itogla B cl{creMe xclrAKocrb ra3 I'I uafiAesu

ycnoBr4r craluluzaqrau Sopu efo cocrorHr{t: BBe.ueHLreM O-B peareHToB 14 H3MeHeHVeM

Kr4crTorHocrrr pacrBopa. lloxa^raHo, rrro MaKcr4Ma;rbuat oqucrra 99Mo or paAI{oHyKJII'IAoB

fioAa Ha6nroAaercr B cepHoKr{c,Tbrx pacrBopax, TaK xe KaK u oql4crKa or pyreHl4t, y

KOTOpOfO B CepHOKr4CJrbrX paCTBOpaX Hr{TpaTHbIe I{ HpITpO3OHI{TpaTHbIe KoMtIJIeKCHbIe

coe4vHeHr{.s He o6pa:yrorca. VcraHoueHo, tITo IrccJIeAoBaHHbIe MapKv cop6eHror

<Teplroxcr{A)) He rrposBJr{ror srrcoxofi cnequSuuHocrl{ ro orHoilreHl,Iro r fio4y Bo BceM

ucc,'reAoBaHHoM Ar4arla3oHe KlrcJrorHocrrr pacrBopoB. llpe4loxeHa MeroAI4Ka

nro4vszraquu ncc,TeAyeMbrx cop6euron cepe6pona I{ AoIIoJIHIrTe,TbHat CTAAtIfl, OTII4CTKI'I

rrleJrorrHbrx KoHrIeHTparoB MoJrulnoea or fioAa na uogu$uuupoBaHnou cop6es:re T-

5(Ag), rroBbrrrraroqat qvcrory KoHueHTpara no ftogy n 20 paz.

B rrerBeprofi rJraBe rrpr4BeAeHbr pe3ynbrarbl onblTHofi pa:pa6omlr

TexHoJrorr4r{ BbrAeneHprr eeMo c [pHMeHeHLIeM cop6eHToB <Tepuorcvl>> r43

a3orHoKr4cJrbrx pacrBopoB, rroJryrreHHblx nocJle nepepa6orKl{ ypaHoBblx uuureuefr

na fIO <MaqK)). flo upe4laraeuofi AByxcraAuitttoit rexHoJIorI,II{, BKJIIoqaIoqeff

AononHr4TeJrbHoe cop6quoHHoe KoHrleHTpr,rpoBaHvre fio4a u3 qenoqHoro 3Jlroara

cop6eurovr T-5(Ag), n na6oparopHbrx sKcneprlMeHrax nonyrreH KoHIreHTpar eeMo

c 4ocrarouuofi 4^nfl MeAr4rlr,rHcKr4x qenefi paAl4oHyKlu4Hota qucrorot.

Orlrevaerca, qro [oBeAeHr4e 99Mo B TexHoJIorIrH, aAonrl4poeaHHofi K

npoMbrrrrneHHbrM ycnoBr4-flM, cooTBeTcTByeT ero AI4HaMHKe B MOAenbHbIX

la6oparopHbrx 3Kcrrepr4MeHTax. Eoree 3aMerHble orrvrrurfl ua6nroAatorct npl4

cpaBHeHrrrz xoe$Sr{rlr4eHToB orl4crKr.r KoHrIeHTpara MoJIH6geua or Melrla}orqux

rrpoAyKToB .qeJreHrr.fi, oco6enso ftola pr pyreHl{t. Boguoxnofi upuuuuofr

na6nroAaeMoro e$Sexra flBrrs.erefl. ero BTopHtIHoe 3arp-{3HeHl4e npkl

AByxcraAprituoitt cxeMe BbrAeneHr4x. B pe:ynbrare rIpoBeAeHHbIX HccJle4onauzfr

pa-epa6orana rexHoJlorl,IqecKat cxeMa nonyr{eHnf, KoHueHTpara n'Mo,

lpeAnoJrararcqa.s c qenbro yBenr4qeHrlq BbrxoAa uoru6Aeua npoBeAeHue ero

4ecop6qun Ha nepnofi kt nropoft cTa4vrv 0,5 M pacrBopoM rr1enoqu. Atrs

yBenr,rqeHur xoeSSuqveH"ra oqI4crKI,I or npoAyKroB AeneHLIt npeAnaraerct



npoBeAeHr4e Kr.rcJrorHofi o6pa6orrcu qenor{Horo 3JIIoara rrlonu6.qeHa Ao sHaqeHlafr

pH:0-0,5. BosNaoxHbr r.r Apyrr4e Bapr{aHTbI: ucrloJlb3oBaHrre cI4JIbHoocHoBHoro

KaTr4oHlrTa vrwr )r(e [pOBeAeHLIe Cy6nuuaqnoHHofi OTIHCTKI4 uOlu64eua.

OcHosuofi BbrBoA rro [peAnaraeMofi rexHoJIorI4I4 nepepa6orxu uuurenefi IIO

<<MasK)) cBoALITcs

TCXHOJIOfI,IqECKOM

K TOMy, qTO rIpU cooTBercTByloqeM an[apaTypHo-

oSopunennu oHa Mo)I(er 6rtrr uclroJlb3oBaHa [nfl

[poMbrrxneHHoro npog3BoAcrea eeMo MeAI4III4HCrofi rII4CToTbI.

Han6onee 3Harrr4Mbre oKcrrepr4MeHTiulbHble pe3ynbrarbl Al4ccepralluoHHofi

pa6o6r, c roqKr4 3peHr4r rrx [paKTrrqecKoro I,IcnoJIb3oBaHVfl, Ant [onr{eHVs' 9eMo

v3 Hr4sroo6orarrleHHoro ypaHa, npeAcraBJIeHbI B nsrofi, fJIaBe, rrocB{rleHHot

pa:pa6orKe Mero.{on cop6qr4oHHoro rr3BJreqeHus ttotu6aesa-99 I43 pacrBopHoro

ronJrr{Ba c ucronb3oBaHneM cop6eHroB MapKu (TepMoKcLIA)). llpone4eurr

krctrbITaHI4s. TeXHOJIOfI{LI Ha MOAenbHbIX pacTBopax 14 peaJIbHbIX

o6nyueuHoro pacrBopHoro ToIIJIpIBa peaKropa <Apryc> H['II] KI'I.

o6pasqax

llorweurt

3aBr4crrMocrr4 Ko3$SnqraeHroB pacrpeAereHplq eeMo v ypa*a n cop6eurax T-5 u

T-52 or KoHrIeHTparIr{r4 ypaHa B pacrBope. OrNae.raerct, qro cop6enr T-5 ro

cneqrasuqHocrr4 r eeMo BcerAa ycrynaer cop6enry T-52, oco6enno s o6racrn

BbrcoKr.rx KoHrIeHTpaUuit ypaHa. SxcnepurvreHTanbHo noKa3aHa nepcneKTl4BHocrb

3 aM eHbr cepHoKt4 cnblx pacTBopoB y paHa Ha a3oTHoKI4CJIbIe paCTBOpbI.

Eolruroe BHHMaHr.re B pa6ore yAeneHo I4ccneAoBaHI4Io cop6quonHoro

noBeAeHr4 fl ypaHa [r ocHoBHbrx paAuoHyKnI4AHbIX npl4Mecefi ronqeHTpara nnMo,

raKux xar fioA vr pyroanii n cynrQarHou pacrBopHoM ronJlune. llpe4JloxeHa

T e xH o JI o r r4r{e aKas. cxe M a n ep ep aO o r KI4 I{ y rvrnl|r3 a\uv >Kkr AKprx TBepAbrx orxoAoB

rrpu pa6ore c ypaHl4n-cynr$arHblMn pacrBopaMl'I. naooparopHblX

sKcneprrMeHTax AocrrrrHyTbr yAoBnerBopI4TenbHbIe roeSSnql4eHTbI otrl4cTKu

rleneBoro rrpoAyKra. Brrcoroe KarrecrBo KoHIIeHTpara rvronIaSAeua'99,

ronyqeHHoro Ha peaKrope nApryt, fil4[ (Klb), noArBepArlna npoBepKa,

rrpoBeAeHHafl. B cropoHHr4x opraHrr3arryrflx, orer{ecrBeHHbrx Ia :apy6exHbrx.

B pe:ynrTaTe rIpoBeAeHHbIX I4ccneAoBasuit cAenaH BbIBoA, uro cop6enr

14

B

T-5(450) qenecoo6pa3Ho r4crroJrb3oBarb B pacrBopax, coAep)KaIIIux ne 6olee 100-



150 r/n ypaHa,aT-52(450) npu ero 6oree BbIcoKI,{x KoHlleHrpawrflx - ao 350 r/n.

Atts o6oux cop6euron orrrr{Mlr3rlpoBaHbl ycnoBvrfl 4ecop6quv uolIa6Aesa.

floryveHHue 3HaqeHr4q roe$Suqr4eHroB pacrpeAe lreHvrfl eeMo Anfl cop6eHra

MapKr,r T-52 Aocraror{Hbr .qn{ rofo, qro6u pa^:pa6orarb cxeMy ero cop6quoHHoro

pr3BJreqeHkrfl vr3 HOV-ronrtvBa. [nr nonyrleHnq npenapara eeMo c Aocraroquofi

Anq MeAr4qr4HcKHX qenefi paArroHyKru,rAnofi .Iucrorofi B pa6ore npeAno)KeHa

AByxcraAufisas, TCXHOIOfI,Iq ,IIOII O JI HI,ITE JIbHbIM copoqlloHHbIM

KoHrIeHTpr4poBaHr,reM paAuoHyrnu4uofi npI,IMecI4 ir.o1a Ha MoAHQIaqzponaHHoM

cop6enre T-5(Ag). llpe4noxen onrzuamnrrfi cocraB pacrBopHoro TOIIJII'IBa

KoMMepqecKoro peaKTopa r,nfl rrpor43BoAcrBa eeMo ucxoAq v3 unaHlzpyelaofi

MorrlHocla 100 xBr: cepuoxuclufi pacrBop ypaHa (20%U-235) c KoHlleHrpaquefr

200 rlr^ u 0,1 uolr/rt no cepHofi rcncrore. llt KoMMepqecKoro I4cIIoJIb3oBaHVe

TEXHOJIOTUI4 rpe6yercr npoBeAeHue ee AanrHefiurefi anpo6aryuu Ha

rrpoMbrrlneHHoM o6opy4on annvr v pe€LnbHbIX pacrBopax.

IrIe npe4craBJreHHbrx n pa6ore pe3ynbraroB MoxHo cAenarb BbIBoA, r{To IIo

3KclpeccHocrr{ nonyqeHu{ ueneBoro npoAyKTa c nrrcoxofi paAl4oHyKttuguoltt

.rr4croroft, KoHueHTpr4pyroqar rexHororllq c I4crIoJIb3oBaHI4eM cop6euron

<Tepuoxcr4A)) vMeer 6omruue [epcneKTkrBbr AIrfl BbIAeneHI,Ir uolu64esa-99 ptz

BbrcoKoaKTr,rBHbrx pacrBopoB Hu3Ko o6oralqenHofo ypaHa. Bce 3To 6y4er

cnoco6crBoBarb perueHr{rc qenoro pflp.a oKororI,It{ecKI,IX v 3KoHoMI4qecKux

npo6lela [poI{3BoAcTBa oToro BblcoKonocrpe6 oBaHHoro paAIaoHyK nv4a.

flolyueunue pe3ynbrarbr xapaKrepla3ylor Avccepralll4oHHyto pa6ory

f,euucona E.Z. rax coorBercrByrorqyrc cneIII4€uIbHocrI4 05.17.02 - Texuolorl4t

peAKLrx, paccef,HHbrx v paAr4oaKTrIBHbIX SJIeMeHTOB. CosAaHHaq vr

anpo6upo Balalnafl B rrpoqecce BbrrroJrHeHr{q ALIccepraIILII4 TexHororl4-f, [onyqeHut

KoHqeHrpara eeMo rponna anpo6aqralo Ha npeAnpl4trun B|VTI fIO <Mam>, B

xoAe roropofi 6rna noArBepxAeHa ee QynrquoHallbHax npl4roAHocrb Anq

npoMbrruJreHHofo npor{3BoAcTBa paAr4oHyKnkI4a c BbICOKIIMI4 nOKa3aTeJIflMVI

KarrecrBa, orBetrarour4Mr4 rpe6onanu-au Enponeficrofi $apvraroneu. Kporvre rofo,

pe3ynbrarbr pa6oru ucilonb3yrorcq B yue6no-neAarorllr{ecKoM rlpoqecce [pI4



qreHr,rr4 Kypca neKrlr{fi rro Ar4cIIu[nI4He ((TexHororlal4 rIpoI43BoAcrBa

paAr,roaKrr{BHbrx pr3ororroB)) Ha Ka$eApe paAI4oxrrMHLr v ilpl4KnaAHofi exoloruu

@rasuro-rexHoJrorr{qecKoro vHcrr4Tyra Yp@V. llpzueHeune Ha npaKrI'IKe

nonyqeHHblx pe3ynbTaToB uoATBepx(AaeTct Arrarrlu O BHeApeHVIz.

Co4epxaHr4e Aucceprarlrrr4 AocraroqHo rIoJIHo orpaxeHo B aBTope$epare

a ilyonI4KaIII4-f,X. OcHoeHrre pe3ynbTaTbl IIo MaTepI4aIIaM AuccepTaIII4II

B 16 crarbtx B peIIeH3I4pyeMbIX Hayr{HbIX v34aHnfrx',OTIYONHKOBAHbI

peKoMeHAoBaHHbrx BAK PO. llo pe3ynbraraM I4ccJIeAoBaHvri4 rlonf{eHo 3

rrareHTa, oAr.rH 143 Koropbrx lIareHT CIIIA, qro AoloJrHI4TeJIbHo rloATBepx{Aaer LIX

HOB[I3HV.

llo Co4ep)KaHLIIO pa$OTbI MO)KHO c.qenaTb cneAyloql4e 3aMer{aHv.f,.

t . He conceM IIoHtTeH $zsuqecKl{il cMbIcJI Hcnonb3yeMoro B pa6oTe

repMr4Ha <lcos$Qurlr4eHT paclpeAeIreHI4fl. k6)), UMeroulero pa3MepHocTb Iral/r.

Haupuvrep, B tr.2 BbrBoAoB rto 5 uaBe aBTop IIIlIrIer: Oupe4eneHbl Ko3$QIaIII{eHTII

pacnpeAerrelkrfl, cop6eHroB T-5, T-52 a cynrQarHoM ToTIJMBHoM pacrBope. r{ro

r4Meercr BBr{Ay: Onpe4eneHbr Ko3$$zquenrbl ko ypaHa Ha cop6eHrax r4lrkr }Ke

caMrrx cop6eHron n cynr$arHoM TorrnuBe?

2. Ha crp. 205 onncblBaerc.s rpoqecc onpeAeneHl{t coAep}KaHufl, ypaHa

B rBep.qofi Sa:e cop6eHTa, HacblrqeHHoro ypaHoM H3 pacTBopon UOzSOa, nlTeM

IocJreAoBareJrbHoro nponycKaHLrr qepe3 cop6eHr 4r4ctr4IrIrr4poBaHHof BoAbI'

pacrBopoB cepuofi pr a3orHofi Kr4cJror. He rroHqrHo, KaKI4M o6pa:ola

KOHTpOnr4pOB€Urr4 nOnHOTy BbrAeJreHr4s.ypaHa 3TpIMI4 paCTBOpaMI4, He 3Hat cKoJIbKo

ero a.qcop6Hponalocb B Harlture. He {cHo, KaKHM o6pasola onpeAentercfl, rrro I'13

KOJTOHKZ BbIAenI4nCq BeCb ypan?

3. B qeu c0cT0t4r cyTt MeToII,IKII pacqeTa rosQ$nqueHToB orlltcTru

eeMo or npoAyKToB AeJIeHrIt,

KOnHqecrBeHHbIe onpeAeneHl'It

uoru6AesoBoM ronqeHrpare?

c rloMoulblo

coAep)KaHu-s

rarofi annapaTypbl npoBoAtTcfl

I|IA B r.rcxoAHoM pacrBope v



4. B [vaceprar\krv orcyrcrByer fJraBa, IIocBq[IeHHa-f, I4cIIonByeMbIM

MaTepr4ttrlAM V MeTO.{aM HCCIeAOBAHI4fl., rITO 3aTpyAHf,eT BOCIIpI4.UTLIe [OnyqeHHbIX

pe3ynbraroB. Hanpunaep, us rerccra 2 rJIaBbI TpyAHo oUeHI4Tb, KaK roroBvrlrr4

pacTBopbr, B qeM u KaK co3AaBanH ycnoBl4s Anfl, npoBeAeHplt 3KCnepHMeHTOB.

flpzruepno rarofi xe BbrBoA Mo)r(Ho cAenarb I43 Ha3BaHr4s. pasllenoB Aucceprar\vrr4,

rAe oTcyTcTByIoT cJIOBa (I43yr{eHI4e. . ..)), (I4CCneAoBaHI4e. ' ..). Hanpzuep,

H€BBaHr4e pa3Aena 2.1: <<Xurvtv.lrecKafl ycrofivunocrb cop6eHToB T-5 n pacrBopax

a:o:ryrofi KHcIIorbI>). 3ro qro? llpo4onxeHl'Ie nl'ITeparypHoro o6sopa uru Xe

3KCrrepI4MeHT€UIbHbIe I4CCIeAOBAHVfl yCTOUqI'IBOCTI4.

5. B reKce Arrccepralll4lr I{Merorc-fl HerorlHocrll v crllnvcrvrlecKl,Ie

ouru6ru. Hanprarr,rep, Ha crp. 254 npeAnoxeHl4e: ... c 3arlacoM yAoBrerBopqeM

MexAyHapoAHbrM rpe6onanr4qM no paAl4oHyKnuAuofi qucrore. Ha crp.200: .....no

opfaHr43arlu{ BbrcoKoTeMnepaTypHofo npoqecca B fopqqHx KaMepax 3a'\aqa

rpe6yloqas 6olrurprx rexHprr{ecKux ycnruq u MarepI4aIIbHbIX 3arpar. B BunoAax

no 5 uaBe, rr.l: llpe4noxeH ognoo6pasHrIfr IIoAXoA Arq KoHrponq ypaHa npl4

Bcex cop6quosHrrx 3KcneprrMeHTax rro BbIAeJIeHI4ro MonrI6AeHa. Hecruorp.s Ha

or{eHb MaJreHbKyro cnelll4Suvuocm cop6eura T-5 r ypaHy crp .9 :  . . .

lonyqllM BlrprflHr4e 3aBIrclIMocrH csoilcre Ll

rrapaMeTpbl. . .

C.ueranurre 3aMerraHI4t cHr4x{aror o6rqefi BbICOKOTT OIIeHKI4

MbI

HA

Ha

t4cop6ara cop6enra

HC

Ar,rcceprarlprouuofi pa6orrr, Koropas flBlrfl,ercfl 3aKoHr{eHHbIM I,IccneAoBaHI{eM,

BHocrqr4M cyrqecrnennrrfi BKnaA B p€r3BLITrre MeroAoB 14 TexHoJIorI4I{ BbIAeJIeHut

eeMo Lr3 HOY-npoAyKToB 1.nfl Me,qrarlr4Hcxofi AI,IarHocrI4KI4. Cvutato, rITo

Ar.rccepraurioHHaf, pa6ora ,{euucona EereHug I4saHosu\a rro aKTyaJIbHocrI'I

pe[raeMofi npo6neMbr, o6beMy npoBeAeHHbIX I{ccneAoBauuit, ypoBHrc Hayvnofi

3Har{r4Mocrn coorBercrByer rpe6onanzxru il. 9 <dloloxeHus o npucpKAeHnu

yqeHbrx crenenefi n Vp@V>> (npur<as peKropa Yp@V J\b 879/03 or 2I.10.2019),

rrpeAbrBnreMbrM K AoKTopcKr{M Ar4CCepTaIII{qM, I4 MOXeT paccMaTpuBaTbcf, KaK



3aBeprrreHHarl HarrHo-KB€ullIQZraquonuat pa6o'ta, B KOTopOfi CoAepxfl{rcf,

perrreHl4e xLI3HeHHo-B,DKHofi Hay.qHoi npo6JIeMbI' a ee aBTop 3acJlyxlzBaer

npvcyxAeHllr llcKoMofi ) {eHofi crelleHl{ AoKTopa rexHl4qecKl{x HayK IIo

cfle[uuurbHocTrr 05.17.02 - Texnororuq pe,qKrlx, paccetHHLIX II paAv oaICI,rBHEIx

SJICMEHTOB.
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