
YTBEPXNAIO

.{r.rperrop I4N,ET YpO PAH

OT3bIB

re,qyIqefi opraHr.r3aqr.ru Ha ArrcceprarlnK)

Xeocrosa Ceprer Cepreennua

Ha reMy: <Kopposur cranu 3fI-823 B xlopr.rAHLrx pacruraB€x rrpu

flrlrpoxr,rMnecrofi nepepa6orre orpa6orarllrefo rAepHoro Torrlr.rBa>),

lpeAcraBJreHHo[ na coracranue yreuofi crerrenlr KaHAuAara xuMr{rrecKr{x HayK rro

cfleqr,ra:lruocrl4 2.6.9. - Texuonorurr gJreKTpoxr]rMr{rrecK[x [poqeccoB r.r 3arrlrira or

Koppo3r{r4

O6rqaq xaparoeprrcrnrca pa6orrr.,,{raccepraqtroHuar pa6ora BbrloJrHeHa

Ha rrpeAnpr4rruu focxopnopaquu Pocarou Arqlronepnoe o6rqecruo <I,Ixcrxryr

peaKTopHbD( MarepnurJroB> (r. 3apevnufi Cnep4noncr<ofi o6nacrl.r). [ycceptaqut
r43JroxeHa na I 17 crpanuq€x Marrrr4norrrrcHoro re(cra, coAepxr4T 56 pncyrxa u 16

Ta6rur{. Bo BBeAeHu}r o6ocHoBaHa aKTyaJrbHocrb nrr6pannoft TeMbr,

cQopMynr,rpoBaHbr qeJrb 14 3a4al{v r{ccJreAoBaxr.rrr, o[peAeJreH6r HarrH€ur HoBr.I3Ha r.r

rrpaKTr{irecK:rr 3Harrr.rMocrr pe3ynbraroB uccle,qonaHux. B nepnoft HraBe

IIpI{BOAI,ITCf, OIIuCaHue coBpeMeHHOrO COCTO{HI{ I npOOneMLI 3aIMLIKaHIIUI tAepHOrO

TorrJrlrBHoro q[KJra, a raKxe paccMorpeHhr coBpeMeHHbre MeroArr nepepa6orrcu

cMelrraHHoro Hl4Tpr,r.qHofo ypaH-rrJryToHr.reBoro orpa6oranmero rAepHofo

Toru[.rBa. B rnase rl3JroxeH;r MeroAbr orrpeAeJreHr,ur Koppo3rloHHBrx nora-sarerefi s



paclulaBax conefi, a TaKxe AaHHEre Il3 oTKphrTbD( EcToqHlrKoB o MeToAe

HefiTpoHHo-aKTr.rBarllronuoro auaJfir3a. flpuae4eno ofl[caHr{e uccJreAyeMlrx

MaTepIlaJIOB LI MeTOAI,IK I,ICCJreAOBaHr,rfl. BO rrOpOft DraBe npr,rBOAfTCr peyJrbTaTrr

TepMo.qI,IHaMI'ITIeCKI'tX paCqeTOB pa3JII{!IHED( CHCTeM (SJIeMeHTbI CTTUII{

3II-823-KCb), (erreMeHThr crzrrrr{ 3fI-823-LiCb), <3rreMeHrBr crarr}r

3n-823-PbC12D, (oreMeHrbr cranra 3fI-823-LiCl-KCb), r{ (erreMeHTEr craJrrlr B

cocrorHur.r rocraBKr 14 oKct4 Ar.rpoBaHEoM cocrosHuu 3fI-823- LiCl-KCl-PbCl2).

B rperrefi rJraBe npr{BeAeHbr pe3yJrbrarbr Koppo3r,roHHbrx ucnrrraurd vr

raccne4oranrfi craJfir 3II-823. B 3aKJrroqeHr.r[ npoBeAeHo o6o6rqenue

noJrf{eHHhrx p$yJrbraroB, cQopuynr.rporaHrr BbrBoABr no pa6ore B rlenoM.

Cuucor ucloJlb3oBaHHoi nureparypEr cocrorrr uz 79 ucro'rHrKoB, BK;rrotr€ur

rry6nuxaqun aBTopa rro reMe ,q[cceprarlr4]r.

flo o6tervry Lr crpyKType pa6ora coorBercrByer rpe6onauu-nra BAK

Poccnftcxoft @e4epaquu, [peAbqBJUreMbrM K KaHAr.rAarcKoft Ar.rcceprarga.

Arcrya.nruocrb reMbr. flpoerr <flpoprrn>>, pea-nN:yeurrf

focropnopaqraefi <<Pocarou>>, HaqeJreH Ha paspa6orry, co3AaH[e vr

qpoMhrrrrJreHrryro peanr{3arl} o 3aMKHyrofo rAepHoro rorrJraBHoro qnxna (3-flTf{)

sa6ase peaKropoB Ha 6Ercrp6rx nefirponax (EH).

,{nx pearcropuoft yc:ranorxu EPECT-OA-300 paopa6amrBaercr rexHoJrorurr

pereHepaqlru CHyn O-flT. llcnonrsoBzlur.re coJreBrx pacruraBoB, o6na4arorqrx

sbrcoxoft pagr,raqrlonHofi croftrocrrro, rro3BoJrr4T ycropeHHo nepepa6arrrnarl

OflT lr o6ecne.rr.rr srrcox[fi ypoBeHE rgepnofi 6egouacHocru. flpr
m{poxr4Mr{.{ecxoft nepepa6orre }rcnoJrb3yeMoro B gTlrx ycraHoBKax cMerrranHoro

Hr.rTpt4AHOrO ypaH-rlrryToHr{eBoro TorrJruBa (cHyII), [peAfloJraraeTci ero

pacrBopeur{e B pacruraB€x xnop}rroB uleirorrHhrx MeraJrJroB c ,qo6aBneHneM

xJrop4a cBuHrIa.

I,lsBreqeHI.Ie qeJreBhrx KoMrroHeHToB Torurr{Ba Lrg orpa6oraB[trD(

TeIIJIOBblAerrroq[x 3JreMeHToB (rsgaos) c lrc[oJrb3oB{urr4eM

r4poMefturrrypurrecKrD( cnoco6on nepepa6orru CHyTI O-fT s pacrJr,lBtrx conefi

rueroqHbrx MeraJlrroB, cofipoBoxAaerc{ xoppoar,reft o6o.noqex rRgJroB,
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u3roroBJren[e KoropbD( rrpeArronaraercr Lr3,craJrpr {epprruo-r"raprencr.rrHoro

Krracca 3II-823.

flpr,r upoer:rupoBaHlrr,r arnaparoB r.r ycrauoBor AJUr rrupoxrrrMuqecroft

nepepa6orru CIIyTI O.flT r.r orAeJreunr ero KoMrroHeHToB or cr€urbubrx o6oaoqer

TBgJroB, neo6xo4zuo )ArurrbrBarb cKJroHHocrb Marepu€uroB K Koppo3r.rr4. Brrcorax

Koppo3r.roHHar arpeccr.rBHocrb cpeAhr, e€ 4nraxeuue n HeoAHopoArrrfi cocras s

coqeraulir{ c srrcoroft :reuneparypoft TexHoJrorrrrecruo< onepa{ufi 3Haqr.rreJrrHo

yBeJrr{rr}rBaror Koppo3r,ronxbre florepr.r. Taxxe naxrryro ponb rrp]r nepepa6orre

6y4er nrparu oxcn4nrrfi cnoft, o6pa:orrar;rnuircs Ha noBepxnoctu o6onoqer

rB3rroB rocrre 3Kcrrryarar\Lrrr s PY EPECT-OA-300.

B nacroxrqee BpeMr uMerorqzurcr B HaylrHoft nureparype unSopuaqr.rr o

Koppo3[E cra;ru 3fI-823 s coressD( pacrrJraBax rrprr flapaMerpax nepepa6orru

CHyTI OIIT senauoroqrcrreHrra u Qparrvrenrapna.

Axryanrnoorr Ar.rcceprarlnounoft pa6oru Xsocrosa C.C. o6ycnornena

neo6xo4r.rrrocrEro rroJDrrreur.rlr n crpyKTyprlpoB:rHr.rJr HoBbrx Hayr{Hbrx AaHHbD( o

Koppo3r,rorrHoM rroBeAeu[rr cmnu 3fI-823, B ToM rrrrcne npr4 HerrocpeAcrBeHHoM

KoHTaKTe co CHVTI rorrJII{BoM, B peaKIIlIoHHbIx cpeAax [pr,r rexHoJrorulrecKrD(

onepaqnf,x rrrpoMeruurrryprr.r.recroft nepepa6orxr.r CtIyTI O-f,T.

Hayunan HoBrr3rra.

1. Bneparre rroJrfreuBr KoJrralrecrBeuHhre xapaKTeprrcrr.rKr4 cKopocrr{

Koppo3lrr{ cmnr,r Qeppranro-Mapreucr4rHoro K;racca 3fI-823 B HeoKcuAr.rpoBaHHoM

u oKcr{ILi poBaHHoM cocrof,Hri}r B pacunane corefi ssreKT[qecKoro cocrasa LiCl-

KCI-PbClz B AllanatoHe reMreparyp or 500,qo 750 "C.

2. Bnepnrre ycrauoBJreHo BJrrif,Hrre MoAenbuoro UN rorurraBa na

Koppo3lroHHoe rroBeAeHre cram 3fI-823 B pacrururBrx coneft LiCl r 3LiCl-2KCl s

3aBlrclrMocrll or reMrrepaq/pEr rr coAepxar{us PbClz.

,{ocronepnocrb rroJryqeHnbrx pe3yJrbraros o6ecne.reHa r,rcrroJrb3oBaHr{eM

coBpeMeuHoro o6opy4oaaxru, B3aaMoAonoJrurrrcrrlrD( MeroAoB oqpeAeJrenr{t

Koppo3r,roHubrx xapaKTepr.rcrr,rK uccJre,ryeMrrx o6pasqoa, cxoALtMocrbro vl

Boc[pou3BoArrMocrbro pe3yJrbraror uauepeuraft .
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B pa6ore Llc[onb3oBaHbr cJre,q[orq]re MeroAbr: rpaBnMerpnir,

uemnnorpaQrx, penrreno$a3oBhlfi arraJrng, orrrrrrrrecKtur r.r cKaHlrpyroqat

oJreKTpoHHar MuKpocKorrnr, Mr.rKpo3oHlonrrfi pen:rrerocnerrpanrrnlrfi analrvt3, a

raxxe rrlo4uQuqraponauurrft MeroA Hefi TpoHHo-aKTrrBarllroHHoro anaJrr4ga.

Ily6.rnraqnu. Ocnosnoe coAeprKrruve 4r.rccep:raqr,ronnoft pa6orhr

orptDKeHo n 11 neqarHrD( pa6omx, B ToM rrr.rcJre B 3 crarrn( B perleH34pyeMbrx

xglpHnJrrx, BxoArrrux B 6a36r AarrHbrx Scopus u Web of Science v

peqen3r{pyeMhrx )Kypururrx r.rs llepevnx BAK, 7 rry6nnraqnrx B Marep[aJrax

xou([epeuquft ra 1 narenre P@ na uso6perenux.

Coornetcrnne anropeQepara coAepxaHrrrc Arrccepraqnn. Amopei[epar

coorBercrByer coAepxanrrro Arrcceprarllru. B nerra pacrpuro coAepx€rHrre pa6orbr,

npuBeAeHbr Aora3areJrrcrBa Haylrubrx noloxenl.rfi, cibopMynr,rpoBanbr BhrBogu u

3aKJrIOqeH[e.

OQopnr.nenne Arrcceprarlurr.,{zccepraqnx oQopnaneua B coorBercrBr4}t c

fOCT 7.0.1I -2011. [ucceprarlrr r amope$epar ,ur.rcceprarl]ra coAep)Kr.rr

6onrruoe KoJrr{qecrBo opnrnnanbnbD( aBTopcKrD( cucreMarn3arluir, ra6wt1 n

rpa(blrl(oB. fpaorvecxue Marep]raJrbr co3AaHbr c [pr.rMeHeHr.reM coBpeMeHHED(

KoMrrbrcTeprrhD( [polp€rMM.

Ilparrnrecrcafl 3HarrtrMocrb pa6orbr.

Ha ocnone [oJrfreHHlrx pe3yJrrTaroB paspa6oran <Cnoco6 nepepa6o:rrur

TerrJloBbrAeJutroqrx gJreMeHToB c HlrrptIIHbIM o'rpa6oraBrrruM rAepHbrM

rotlrrlrBoM), roArBep)KAerrnufi narenrou NsRU2707562Cl or 28.11.2019 (3afiron

IO.[I. Illr.rurun B.IO., Konpoa B.A., floranoe A.M., Cya4anrqer A.B., fonocor

O.A., fnylrona H.B., Xrocron C.C.).

Onpe4eneno BlryutEvre reMrrepaq4)br, KoHrleHTpaqur PbClz, xouraxra c IJN,

oKcLIA4poB{IHIt-fl noBepxnocrr,r Ha Koppo3r. o crann 3fI-823 }r ee KoMnoHeHToB B

pacruraBax coreft 2KCl-3LiCl u 2KCl-3LiCl-PbCl2.

PercouenAar{un no EcnoJrb3oBaHarc pesyrbraroB tr BbrBoAoB

Atrcceprall[n. Paccuotpenxrre n pa6ore MeroAnqecKrie acrreKTbr r.rccJreAoBaHut

Koppo3lroHuoro [oBeAeHnr r{ Macconepeuoca npo,q/KToB Koppo3r.ur (IIK) cralr
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(leppzrno-uapreHclrrrroro KJracca 3II-823 B pacunaB{x coneft c ucloJrb3oBanr,reM

HoBoro cnoco6a, ocHoBarrHorc, Ha MeroAe nefir:pouno-axruBaqr{oHuoro aHaJr[3a,

6y,qyr ncnon*oBarbcr Arr orrlrMlr3arllrn cxeMhr [epepa6orKr{ CHyTI OflT u

u3) reHr{r Koppo3qu KoHcTp)rKrInoHHBD( MaTepuEUroB.

Hapryy c nayrnofi nosr,rgHofi rroJrfreHHbre p$yJrrTarbr o6naAaror raKxe ]r

nparrnrecxoft rIeHHocrBK), nocroJrrKy oHu MorJir 6rrrr nocrpe6oBanHbrMr,r AJrt

npe4npuxrufi, r{Hcrr4TyroB a Kopflopaq]rft arorvnrofi, MeftulrrJ4) {lrecrofi, r.r

nepepa6a:rrrnaroulefi orpacreft, n uacruocrr.r grr AO <<flpopun> (r. Mocxna),

AO <Cu6npcKrft xuMrqecrrafi xoru6uuar> (r. Cerepcr), AO <<I,Incrnryr

pearcropHED( Marepr4uuroB> (r. 3apevnrrft), OfEyH I4ncmryr

BlrcoKoreMrreparypnofi onercq)oxlrMlru YpO PAH (r. Exarepr,rH6ypr).'

TexnonorurqecK r qacrb pa6orhr coAeprKlrr sHa.u.rremrGrfi o6reNr saxuoft lt

4ocronepuofi ercnepranaenranrnofi nr(fopMaqr{[. Peeynnarrr r.rccne4onanuft

rvroryr 6rrru peKoMeHAoBaHBr AJr{ }rcrroJrb3oBarrurr B BbrcoKoreM[eparypHoM

MaTeplrruroBeAerrr}l.

3anre.rannq rr Botrpocbr no co.qepxanrrrc pa6orbr:

1. Kar lr Ans qero [poBoAr.rJrocb oKc]rAr,rpoBaHr{e crzrJr}r 3II-823?

2. Kaxosrr ror fir44+a vcocraB noJrfrenxoro orcr.rAnoro cnox?

3. Kaxr,lr,r o6pa3oM HrmplrA Warra npv KoHTaKTe co cr:lJrLK) r,BMerurer

cKopocTl ee pacraopenux?

4. KaxosH cocraBbr r{crroJrL3oBaH H sx BauN coreBbx rorrlnoguquf?

5. Karr.re BbrBoAbr Moxuo cAeJrarB Ha oCHoBe noJrfreHHED( pe3yJrbraroB o

nplrMeHr.rMocru uccJreAoBaHHoit ctanu B KarrecrBe (oHcrpyruIr.rorrHoro Marepr{ura

AJrr rexuoJrorrru nepepa6orrr,r OfT?

I,lgnoxennrre Bo[pocrr r,r 3aMerraHr{r He BJrnlrror Ha BbrcoKyro orIeHKy

Ar.rcceprarluorruofi pa6orrr. Cne,4yer orMerr,rrb cr,rcreunrrft [oAxoA aBTopa K

BBrloJrHeHI,fio KoMueKca Ha)AHBD( pa6or, uMerorrp{x 3uaqureJrblqfio

Synaaruenranblryro rr orpoMHyro [paKTlrrecKyro 3uarr]rMocr6. B pa6ore pemeua

BaxHaJI IIaTIHO-TeXHltqeCKar{ 3aAarla - yCTaHOBJIeHbI 3aKOIIOMepIIOCTI,I

Koppo3[onnoro noBe.qeHri{ cranrn 3fI-823 pr e€ ocHoBHBD( KoMnorreHToB B



ycJroBr{nx onepaqul:I (MjrrKoro xjrop?rpoBaHr.rJr) fipu fiLtpoxr.rMr.rqecKou

repepa6orKe CHYTI O.qT.

3arc.nroqeHue

[ucceprarlut Xsocrosa C.C. <Koppoeu-a cranu 3fI-823 n xnopu4nrn<

pacnJraBax nplr nupoxuuuvecxofi nepepa6brre orpa6orarruero luepuoro

To[Jrr.rBD) npeAcraBJrrer co6ofi 3aKoHqeHHFo Ha) rHo-KBzrJr]r$nxaqraonrryro

pa6ory, BEITIoJIHeHa r o$opurena Ha BbrcoKoM HafrHoM ypoBHe, o6na4aer

BHyTpeHHr4M eAITHCTBOM, MaTeprrEur rr3JrOXeH lpaMOTHO, JTOMqHO U

xranra$uquporanno, Ha) rHbre [r rexuoJroruqecK[e pe3yJrbrarbr ]rMeror

(fyn4anrenrannnsrfi xapar<rep r{ Teoperr4qecKyro r4 fipaKTvqecrgno qeHHocrL.

Teua Ar4cceprarlIlIl coorBercrByer flacnopry saqnrenHofi

crrer{HaJrbnocra <<2.6.9. Texnonorvx gJreKTpoxr.rM}rrrecKr{x [poqeccoB rl 3arrlura

or Koppo3r{r.r)) rr orpacJrr.r HayKI,I. Cornacno $oprvryle cfleq]rairbHocr u 2.6.9 -
Texnonorrir gJreKTpoxxMr{rrecrurx flpoqeccoB r{ 3arrlr4Ta or Koppo3r.M, r pa6ore

n3J reHbr 3aKoHoMepHocru Koppo3nouHoro fioBeAeHrif, cranz 3fI-823 n e€

ocHoBHbrx KoMloHeHToB B ycnoBr{nx rrupoxr.rMr{lrecxoft nepepa6orru C}fVTI O-fT

(n. 5. <Crpyrrypa r 3aqr.rrHbre cgoficrsa Koppo3r.ronno-croftKofi> crann 3fI-823

rIpI4 LI3BJreqeHlrr{ qeJreBbrx KoM[oHeHToB TorrJrr4Ba rr3 orpa6oraruu,rx

TemroBhrAeJrrrclqro( gneMeHToB; n. 9. <<3xonoruqecKr.re Bo[pocBr Koppo3]ir.r r{

gJIeKTpoxHMI,IqecKLD( rexrronorui. Perenepaqnx u yrturv3a\vl orxoAoB> B rracrr,r

pa:pa6orxu i orrlrMt-r3arllru rexHoJroru[ pereHepaquz CFfVTI OflT ans

peaxropnofi ycrzlHoBKr. EPECT-OA-300).

IIo rpurepu-rrvr aKTyaJrBuocrr{, HoBtr3Hbr,,qocroBepHocrrr noJryqeHHrD(

cor,rcKareJreM pe3yJrbraroB, a raKxe nay.raofi r4 flpaxTl,Iqecrofi gna.{I,trvocru

Ar.rcceprar{nonnaa pa6ora Xgocrosa Ceprer Cepreenrava <Koppo:ux crann 3lI-
823 B xropllnHbD( pacrrJraB€x flpri fi4poxxMr4qecrofi uepepa6orxe orpa6oranruero

t.qepHofo rorrJrlrBa> yAoBJrerBoprelrpe6oBarlir{flM pa3AeJra II <<flonoxenr.Lr o

noprAKe [p[c)DxAeHrirr ) reHbrx cleneueft>>, yrBep)KAeHHoro [ocraHoBJreHr.reM

flpanlrrerrcma P@ or 24 cenrx6pt 2013 r. Ns842 s 4eftcmyoqefi peAaKrlr{r.r, a ee

aBTop, XBocron Cepreft Cepreenr,rv, 3acJryx[Baer rrprrcyxAenr.rr yrenofi crerreur.r
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KaHAI4AaTa Xr.rMr{!{eCKrD( HayK rIO CUeqLrEUrEHOcrr4 2.6.9. - (TeXHOIO 4t

gneKlpoxlrMruecKrD( rrpoqeccoB rr 3aIIulTa oT Koppo3IrLD).

Pa6ora o6cyx,uena na Ha;rvnou ceMrlHape I4MET VpO PAH (npotoron

Jtlll6 or 16.11.2023).

3aMecrurerrl Ar.rpeKmpa I'IMET YpO PAH no fy p'nrqes p.E.

nay*rofi pa6ore,,u.r$-r't.x.

rroArrlrcr Pnnrqena P.E. Korenxos fLB.

V.renhrf ce4pempr IIMET Y

<<16>> uor6px 2023 r.

Ceedenun o eedyt4efi opzanusaquu
Hauveuoeanue opzaH?Baquut @e4epanrnoe FocyAapcrBeuHoe 6rogxernoe
yr{pexgeu}re nayxr.r I4ncruryr MeftIrlrryprruI Ypa-nrcxoro orAerleultt PAH (I4MET
VpO PAII)
Ilo,amoeotfi adpec:620016, r. Erarepun6ypr, yr.Anryrqcena, A. l0l
E-rnail : imet.uran@grnail.com
Koumarcmuwe meneQouor: (343) 267 -91-24,232-90-02 @arcc: (343) 232-91-89
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