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Arcrya.nbHocrb At4cceprarrvrvr o6ycnoureHa reM, qro B rrocneAHee BpeMt

pacnJraBbl xnopl4AoB uIeIOrIHbrX MeTILIIJIOB paCCMaTpr4BarOTCq B KaqecrBe oAHofi r43

[epcrIeKTI4BHbIX TexHoJIorI4qecKI4x cpeA, cnoco6Hr,rx 3aMeHr4Tb BoAHbre pacrBopbr B

rpoqecce nepepa6orKl4 orpa6oraBrrero flAepHoro ronnuBa (OtT). I4Hrepec

pailr4oxkrMrrKoB K 3Tr4M gneKTpOJrr4TaM Bbr3BaH TeM, r{TO r4X paclnaBbr flBr.rrroTcfl

BbrcoKoTeMrrepaTypHbrM14 r,roHHhrM14 )I(I4AKocrflMV, o6laAarolurrMl4 errcorcoil

ycrol4r{I4Bocrbro K paAI,IaqzoHHbIM tIoJIqM, a raK}Ke K Aeficrsuro oKr4cJll4Te"uepr kl

BoccraHoelarerefi. !.tts nepepa6orKl4 rlJlorHofo ToIrJIr4Ba peaKTopoB Ha 6slclpux

uefirpouax (PEH), Harpl4Mep cMeIIraHHoro Hrrpv1Horo ypaH-rrnyroHr4eBoro rorrJrr4Ba

(CHylI) OtT PEH, repcrIeKTI{BHhIM cqvraercfl I4crIoJIb3oBaHr4e rrr4poxr4uuqecxofi

TexHoJlorr4t , ocHoBaHsofr Ha 3neKTpopa$uuwpoBaHvr,r Aenqur4xcr Marepr4anoB B

coJIeBoM pacrnaBe. B Hacroflulee BpeMt HepeueHHbIMI4 npo6neMaM7 AaHHoro Mero/Ia

cql4Talorcq HI43KH€ xoeQ@uUI4eHTbI pa3AeJIeHVfl 14 HeBo3Mo)KHocrb nonHoro Bo3Bpara

Aenqul4xcfl MaTepI{iuIoB, TO eCTb CO3AaHI4q 3aMKHyTOfO qAepHofo TorrJrr,rBHofo rIr4KJra.

OcHosFIbIMI,I ttpenMyuecrBaM14 rl4ApoMerannyprr4rrecKoro MeroAa flBrqrorcfl ero

IIpOMbIIIIJIeHHOe LICIIOJIb3OBaHI,Ie, BbICOKI,Ie CTeneHr4 orII4crKI4 tr pa3AeneHhrfl, a ocHoBHbrM

HeAocraTKoM HeBo3Mo)KHocrb nepepa6orKu BbrcoKoaKTr4BHoro rorrJrr4Ba c MiurbrM

BpeMeHeM BbrAep)KKr4.



Cpegu [poAyKToB AeneHkrr, o6pa:yroruprxcfl rrpv BbrropaHvrv rrJrorHoro ronJrvRa.

cyuecrseFrHsrfi BKJTaA s o6uyro paAr4oaKTnBHocrb v ocra'tor{Hoe re[JroBbrAeJreHr4e O-f'f,

BHocqr 6naropoAHbre MerilrrJrbr, Koropbre o6pasyror c ypaHoM Lr nJryrorrr4eM

r4HTepMerilrrur{ecKue coeAr4HeHur (HMC). 3ro [pr4BoAr.rr K ToMy, r{To B rrpouecce

sneKTpopaQunupoBaHr4fl CHyII O-flT qacrb Aenflrrlerocfl Marepr,rana Mo)Ke'r

yAep)KHBarbc-s B aHoAHoM urJraMe.

Taxnna o6pasonr , nvcceprarluoHHaq pa6ora 3anap:uua C.B . nocBflrrleHa

pa:pa6orxe eQQeKTHBHbrx MeroAoB Konnr{ecrBeHHoro r43BireqeH:afl ypaHa v ilJryroHr4fl v3

I4MC B xoAe uepepa6orKu CHyn O-fT MeroAaMn rrupo3neKrpoxfil'r'vr:a A

flrApoMeTilnnypfvv.

O6uaq xapaKTepucruKa pa6orsr. luccepraLv4r cocror4T v3 BBeAeHr4.rr, nflTL4

rJraB, BbrBoAoB u 6u6ttuorpaQrauecKoro crrucKa. Pa6ora H3noxeHa Ha 152 c'rpaFrr,rr(ax

Marrrr4HorrncHofo reKcra, coAepxr4T 49 pr4cyHKoB, 17 ra6,'ruq, crrr4coK rlvtrvpyevofi

nr4Teparypbr BKJuoqaer I 1 5 uaprrr,reHoeaHlrfi .

Hayuuan HoBI{3Ha. B pa6ore BnepBble 3KcrrepuMeHTarrbHo r43yqeHr,r

3neKTpoxr,rMr4r{ecKr4e csoftcrsa PuPd3 B pacrnaBleuuoil cMecr4 3LiCl-2K C I .

Onpe4eJreHbr ocHoBHbre xapaKTepr4crr4Kr4 noJrHoro aHoAHoro pacrBop eHVfl cnJraBa.

YcrauoBJIeHo BIrr4flHVe reMrreparypbr Ha rpoueccbr aHoAHoro oKr4cJreHr4.tl. IlponeAeHo

HCCneAOBaHr4e Qlr:nxo-xr4MHr{ecKHX ceoficre PuPd3 v ycraHoBJreHbr rrapaMerpbr

BbrilIenaril4BaHnt l]nyToHt4fl v3 cIIJIaBa.

Bnepnue [onyqeHbr AaHHbre o6 3neKTpoxr4Mr4qecKnx ceofic'rsax

uHrepMeraJrJrnr{ecKl4x coeAHFIe suit [JPdr, uRh3 v tJRu3 B pac-fBopax 0,5-8 uors/Av3

HNO-r. MeroAoM rnuefrsoft BoJrbraMrrepoMerpr4v nonyr{eHbr Kpr4Bbre auoArroro

oKr4cJreHHr r4ccneAoBaHHbrx I4MC. C rroMorrlbro ypaBHeHufl TaSelx Bbrqr4cJreHbr

3neKTpoxr4MnqecKr4e xapaKTepprcrr4Ku r,rHTepMeraJrJrHAoB B pacrBopax a3ornoil KI4cJIorbr:

iloreHrrnilJr HyneBoro roKa v roK o6nneHa. 3rccnepprMeHTaJrbHo llpoBepeHa

eQSercrnBHocrb rrpeAnoxeHHbrx Mero/IoB r43BJreqeHr4r qAepHbrx Marepr4aJroB (tM) nt

I,IMC.

floryveHHbre AaHHbre Moryr 6urr Hcrronb3oBaHbr rrpkt paspa6o'r'rce

rrr4posneKTpoxr4Mrz.{ecxofi TexHoJrorur4 nepepa6orKr4 O-qT B coJreBbrx pacnJlaBax, a

TaK)Ke Mofyr BHecrr4 psl, yrouHeHuft B npoMbrrrrxeHHyro rnApoMeraJrJryprr4qecKyro



TexHoJIorI4ro nepepa6orKt4 OflT, rrro o6ecne.rvBaer [rpaKTr.tqecKyK) 3HaqrcMocrb

Ar4ccepraur,roHHofi pa6oru.

O6ocuoBaHHocrb 1r AocroBepHocrb pe3yJrbraroB HayqHoro r{ccJreAoBaHufl

o6ecneqvBaercfl I4crIoJIb3oBaHI4eM coBpeMeHHoro ceprr4QurlupoBaHHofo o6opya oBa:nvrr,,

aTTecToBaHHbIX MeTOAI4K BbIIIOJIH9HVfl 3KCrIepnMeHTOB, a TarcKe CO|JIaCOBaHHOCTbIO

AaHHbIX, IIOJIyT{eHHbIX C IIOMOTUbTO pa3HbIX MeToAoB I4CCireAOBaHr4fl .

PercoueHAall[n lro nc[oJrb3oBaHr{ro pe3yJrbraroB AucceprauuH. IIonyueHHbre

B Al4ccepraqnouHofi pa6ore 3anapsnua C.B. 3KcrrepnMeHTilrbHbre pe3ynbrarF,r

IIpeAcraBJItIor HecoMHesurrfi I4HTepec 14 Moryr 6rrrs r4crroJrb3oBaHbr rrprd rrpoBeAeHr4vr

Hayr{HbIX l4ccneAosauwir B I4ucruryre BblcoKoreMneparypuofi 3neKTpoxnMr4r4 VpO

PAH, Ougnrco-TexHoJlorl4qecKoM l,rHcrr4Ty're VpanscKoro QeaepaJrbHoro yHHBepc Lrrera

HMeHI4 repBoro flpe:ugeHTa Poccuu E.H. ElrqnHa, rpu pa:pa6orKe r4HHoBarlr4or{Hbrx

rexsolorzfi nepepa6orKl4 O.flT rupo3neKTpoxl4Ml4qecKr4M cnoco6ou B OAO ufHI]
HI4VIAP>> (r. {nvrurponrpa4), PO-flII-BHZI4TO vM. aKaAeM. 8.I4. 3a6a6axr4Ha (r.

Cuexuscx), HZII <KypqaroBcKuit uscrr4ryr) (r. Mocxna).

llpu o3HaKoMJIeHpIr{ c pa6oroft so:Hr4Krrv cneAyroqae Bonpoc},r n 3aMeqaHlafl:

l. Kaxofi MeroA 6olee [peArIotITI4TeJreH Anfl rroJrHoro [r3BneqeHnr U a Pu vs

I,I M C : rr4 Ap o M erarr Jr yp rr4fl vrrn r 14 p 03 Jr e KTp ox n wws?

2. llouevry He 6stu uccneAoBaHbr Qnsuxo-xr4Mr4r{ecKne ceoftcrea kl

gneKTpOXI4 MI4TIeCKOe IIOBeAeHI4e PuPdr B BOAHbTX CpeAaX, a CsOfiCrna vr

rIoBeAeHI4e IJPd3, uRh: kr uRu3 B coJIeBbIX pacnnanax? 3ro no3Bonr4no 6rr

cAeJraTb rrprMoe co[ocTaBJreHr4e oSQeru4BHocrr,r rrp14MeHeHHq

rr t4 p 03 n e KTp o xr4 M vr4 u f t{Ap o M eTirJr nyp rrl4v .

3. Ha Qasosoft Al4arpaMr're Pu-Pd orcyrcrByer o6racrr cyulecrBoBaHr4-s KaK

Hecrexl4oMerpl,Il4 Anfl coeAI4HeHVfl PuPd3, TaK v rBepAbrx pacrBopoB Pu-Pd.

florcuute, Ha KaKoM ocHoBaHr4v I,IcrloJlb3oBuurr4 B pacqerax 3aKoH Berapila IrJrfl

ycTaHoBJIeHHt cocTaBa Sas Pu-Pd c 6olee 6orarnttt coAep)KaHr4eM nlyrouzx?

4. C 'IeNa Moxer 6rtrn cBfl3aHo Halrkruve nnxon Eo r u Epz Ha aHoAnofi BerBr4

rpunofi pacrBop eHVn r4HrepMerarrJrr4Aa pupd3 B pacrnaBe 3L\CI_2KCI ilpv
cKopocrl'I cKaHHpoBaHlaA 20 uB/c, puc. I c. 9 anropeQepara n pvc. 20 c. 70

Al4ccepraryvu? B pa6ore aro o6rqcHqercq HaJrvvveM Apyrr.rx 0a:, BxoArrqr4x rl

cocTaB c[naBa PuPd3 14 l4MercUux pa3nvqHoe o6orauleHl4e ro nnyToHr4ro. flpn



STOM BO3HI{KATOT NOTTONHI4TCJIbHbIE Bonpocbr: Karc rpozcxo.l1lrr

3neKrpoxl4Ml4qecKoe o6pa:on aHlae ApyrHX Sas cocraBa PuPdr? Karun,tu

MeroAaMH 3To rroATBepxAaercq? flovenry Ha raroAuofi BerBr{ rcpr,rnofr

orcyrcrByror rrkrKr I4x o6pason asus? Karcuu B 3ToM cnyqae Mo)Ker 6urs

MexaHI,I3M pacrBop eHlafl Pu r43 cMecr4 $us B cnyqae 3KBurroreHu,{aJrbHocrr4

roBepxHocrpr pa6overo 3neKrpoaa?

5. llo.rcHItte, KaKI4e lpoqeccbr rrporeKaror Ha KaroAe rrpv 3neKTpoJrn3e

pacrnaBa 3LiCl-2KCl c r4crrorrb3oBaHr4evr I4MC avog.a?

6. Ha c. 72 luccepraul4n yrBepxnaercL rrro ilpr4 yBenr4r{eHwkr reMneparypbr

rIpoI4cxoAI,IT I43MeHeHr,re crpyKTypbr PuPd3. Kax aro 6srlo AoKa3auo? MeHqe'rcs

ilr4 trpv 3ToM MexaHH3M peaKl^ur4 pacrBopeHr4q I4MC c pocroM reMneparypsl?

7. B ra6lzqe 8 Ha c. 76 Al4ccepragLlrv ilpH rrJrorHocrr4 ToKa 15,7 nrA/cu2

BbIXoA rlo roKy cocraBJlner 4,lo/o lls Pd n 88% Ar,fl Pu, a ilpv rrJrorHocrr4 roKa

35,3 nrA/cnr2 oH cocraBr.f,er 77% r,nfl Pd v gl% Ailfl Pu. VroqHnre. KaKr4c

no6oquble rpoqeccbl rlporeKarcT [pr4 3neKTponvse? C .reNa cBfl3aHo [peBbrtrreHue

cyMMapHoro BbrxoAa no roKy 100% anq Pd u Pu?

8. VrnepNAeHI4e col4cKareJl.fl Ha c. 84 Ar.rcceprawrkr o6 artrQorepHocrr4

asorucrofi KI4cJIorbr ouru6oqHo. flonrnnlo ororo Spasa (B HefirpanbHbrx t4

qenor{Hblx pacrBopax a3orr4crafl Kvrcilora ...)) qBrqercq He Koppexruofr.

9. Peaxqnfl aHoAHoro oKr4cJreHr4r IJPd3 Ao U'* vt Pd2" B pacrBope HNO3 Hc

orpax(aer cyrv SneKTpoxr4MHqecKoro rrpoqecca. Kporr,le roro, [poreKar]14e

peaKuI4LI c yqacrl4eM 9 oneKTpoHoB (ypanHenue 17 Ha c. 95 Auccepraryvv)

MZITTOBepOflTHO.

10. VrovHnre, KaKHe peaKuptl4 nporeKanr4 Ha KaroAe rrpr4 r4ccxeAoBaHnflx

I,IMC B pacrBopax HNO3 Ouc. 33 FIa c. 101 /(Hccepra\t4r4 kr puc. 4 Ha c. 15

aeropeSepara)?

Kpoue roro, B TeKcre Ar4ccepraur4r4 Bcrpeqarorcq orreqarKn, Harrpr4Mep, na c. 90

a3oTHaq ((KI4CTa>); I4CrIOJrb3yeTCf ycTapeBuaq TepMHHOJrofr4r, Hanpr4Mep.

(a3orHorcucrsrfi pacrBop)>; 3HaqeHr4fl rroreHrrnanoB npr4BeAeHbr He rro f OC'f 8.417 ,

Hanpl4Mep, c. 138 E*n0,,')r,,0 :: + 636 rurB; HeKoropble crpyK'rypHble 3JIeMeH'I'bl

AI4cceprarIVV o$opuneHbl He ro rpe6onaHuqM |OCT P 7.0.11-2011 (nsleo4sr H crrucoK

nr4reparypbr).



flepevracJleHHble 3aMer{ aHr4fl He cHl4}I(aror o6uelo noJrox(r4TerrbHoro BneLrar.JreFrHfl

or Al'Iccepr aIJVr4 . Pa6ora [peAcraBJlteT co6ofi 3aKoHr{eHHoe r,rccJrenoBaHlre no

aKTyitrlbHofi TeMarI4Ke, BbIIroJIHeHHoe Ha BbrcoKoM HayqHoM ypoBHe. flonyueHHbre

aBTopoM pe3yJlbrarbl Moryr 6urr peKoMeHAoBaHbI AJII 14 cnoJrb3 oBaHr4fl npv paspa6orxe

KaK (Cyxl4x)), TaK I4 ((BOAHbIX)) TexHolorufi pefeHep awrv O,qT. llo o6reMy H crpyKType

pa6ora coorBercrByer rpe6onaHr4flM BAK Pocczficxofi Oeaepa gW, ilpeAbrBrqeMr-,rM K

KAH Ar4 4ATC Kr4 M A H C C epTau r4.fl M .

ocHosHoe coAepxaHr4e Ar4ccepr arrvv r43noxeHo B

HayqHbrx )KypHilrrax, peKoMeHAoBaHHbrx BAK, vl

4 crarbqx B peqeH3r4pyeMbrx

1 1 Te3r4cax AoKnanoB Ha

Bcepoccuitcrcux v Me)KAyHapoAHbrx xoHQepeHuuqx. OcuoBHoe coAepx( aHve

Al4cceprarryru IloJlHocrbro orpal(eHbr B anrope$epare 14 HayqHrrx ny6nHKarlr4flx.

Teuarnxa Al4ccepraIluouuofi pa6oru, o6racrs v o6sexrsr r4ccneAo BaHAr

coorBercrByror rlacllopry 3aflBneHsofi cneIIIaanbHocrl,I 02.00.I4 <PaAuoxr,rMHfl)).

Couacuo @opn'ryne c[eIII4ilJIbHocrI4 n pa6ore r4ccneAoBaH cr4HTe3, crpoeHr4e, csoftc rBa v

OKHCJII4TeJIbHO-BOCCTaHOBI4TeJIbHbIe peaKIIr4H r4HTepMeraJrJrHr{ecKr4x coeAHHe gui,t

pa3HOfO COCTaBa, CTeneHb I43BJIeqeHI4t V3 HI4X ypaHa V [IyTOHnq, KaK B COJISBbTX

pacnnaBax' TaK H B BOAHbIX cpeAax. O6nacrb I4ccneAoBaHI4{ coorBercrByer nyHKTaM I ,

5, 8 :aqslesnofi c[eur4uurbHocrr4.

B qer ou Ar4ccepr ar\r4n rp eAcraBrq er c o6 o fi \g?ea q g liJLo_g H a)) q H g_g_ugp n gl psq ry ue .

rAe I43yr{eHbI csoftcrsa 14 otlpeAeneHbl ycJIoB r4fl kr3BIreqeHr4r Aenqur4xcr MarepHSJroB r43

14 HTep M eTiLII JI I4r{ e C Kr{x coenaHelg-wit fr,rApoMeTilnnypf r4qecKHM v

rrr4po3n eKTp oxl4 Mr,rq ecKr4M M eTOAaM r{.

3arclroqeHl{e. lzcceprauvoHHat pa6ora 3anapruua C.B. flBJrflercfl HayqHo-

rcnanuSv Kaul'Iouuofi pa6oroft, n xoropoft peueHa eacrcuan ua)tuuan gadarta: r43yqerr

cI'IHTe3 I4HTepMerilflr14t{ecKI,IX COeAr4He nufi ypaHa 14 [nyroHr4r c 6naropolurbrM14

MeTILIIJIaMLM VX XI4MI4qeCKOe kr 3neKTpoxHMI4r{eCKOe IIoBeAeHUe, KaK B COJIeBOM

pacflnaBe, TaK 14 B pacrBope asorHofi KncJrorbr.

luccepra\krfl coorBercrByer nrr. 9- l I , 13 , 14 dlolox euafl o rrpr4cyx re*vrr4
yqeHbIX cteneuefi>>, yTBepXAeHHOTO [OcTaHoBJIeH14eM IIpaBI4TSJIbcTBa Pocqaficxofi
oelepal!flv or 24 cenrr6pr 2013 r. J\lb 842 c H3MeHeH krflMV nocraHoBJrer{Hq

rlpaBl{reJlbcrBa PO or 21.04.2016 r. JVq 335, rpeAbflBJlfleMbrx K Ar4cceprarlqsM Ha

coI{cKaHI'Ie yqeHoft creneHl4 KaHilkrrara HayK, a ee aBTop - 3anapszu CeNaeH BararbeBr4rr



3acJIylKLIBaeT IIp[cy]K AeIJ.kIfl, y eHOfi CTeIIeHLI KaHAVAaTa XUMr4qecKr,rX HayK rro

creqr{aJr bHocrra 0 2 . 0 0 . I 4 - <PaAuoxr,rMrlfl )) .

[HcceprallzoHHaf, pa6ora v or3brB o6cyN4eHhr vt oAo6penu Ha HayqHoM

ceMl4Hape orAeJIa 3neKTpoJII43a I4BT3 VpO PAH, rporoKor Ns 77 or l5 nrapra20lg r.

C uol euc rzfi B anep u ir B ta1uMr.{po Br4rr

AOKTOp Xr4MtrrrecKr4x HayK, fJraBHbrft nayuHrrfi corpyAr{r4 K
l a6 op ar opvrr4 p aAr.{ox vruvrv
I4scruryra B br c oKore M rep aryp Hofi en e KTp o xvrnnvr Vp o pAH
620990, r. ErcarepraH6ypr, yr. AraAeunuecrca4 20
Ter. +7(343)362-34-7 |
e-mai I : smolenski. valer i@gmail. com

lloranon Alerccefi Muxafironu.r
AoKTop rexHuqecKnx HayK, BeAyrrlr4fi uay.rHufi corpyAHrrK
na6oparophrr4 tII4pox[MI4qecKI,IX rrpoqeccoB r{ gneKTpoxr4Mr,rrrecKr4x rexHolorufi
I4scruryra B br c o Kore M rrep aryp Ho fi 3 Jr e Krp o xvwvtv Vp o p AH
620990, r. Erarepzn6ypr, yr. ArcaAeur uuecrcaq 20
Ten. +7 -950-646-5007
e-mail : A.Potapov@ihte.uran.ru a/n€
floAuucu CuoleHcKoro B.B. ufl
V.reHHfi ceKperapr ITIBT3 YpQ P KoAnnueea A.O.
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