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3AKJIFOYEHHE

Huccepramusa Ilesie TTbo Ha Temy «I'erepodaszHblii CHUHTE3  THAPOKCHIOB
LHAPKOHUA» 10 HaydHOH crienuanbHOCTH 05.17.02 — TexHomorus peakux, pacCessHHBIX
YW paJHOaKTHUBHBIX D3IIEMEHTOB BBIIONIHEHa Ha Kadeape TEXHOIOTUH pPEeAKUX
3NeMEeHTOB W HAaHOMAaTepualOB Ha WX OCHOBe (ellepalbHOTO TOCYIapCTBEHHOTO
OroKeTHOTO 00pa3oBaTeNBHOrO yUpekAeHUs Bhicuiero obpasomaHus «Poccuiickuii
XUMUKO-TeXHONornueckuit yuusepcuretr umenu .M. Menneneesa».

B mponecce moxrorosku guccepraimu I[Iese [lso «01» wroHs 1992 ropa
pOXIeHus SBISUICA aclHUpaHTOM KadeApsl TEXHOJOTHH pPEIKUX DJIEMEHTOB U
HaHoMarepuanoB Ha Ux ocHoBe PXTY um. JI. 1. Menaeneena ¢ 01.09.2016 roma no
HacTosALlee BpeMs.

Cmpaska 06 o6yuennu Bergana PXTY um. JI. 1. Mernneneesa B 2020 rofxy.

Hayunsiii pykoBoauTedh — KaHAWAAT XUMHYECKHMX HayK (CIElUalbHOCTh
05.17.02), aoueHT Kadeapbl TEXHOIOTHUHN PEeIKUX AIEMEHTOB U HAHOMATEpPUAJIOB HAa UX
ocHoBe PXTYVY um. 1. 1. Menpeneesa XKXykoB Anekcanap Bacunsernu.

Ilo pesynpraTam paccMoTpeHus aucceptaunmud Ilese Ilbo Ha Temy:
«["eTepodasHplii cHHTE3 THAPOKCHIOB IHPKOHMUS IPHUHATO Cleaytollee 3aKII0UeHHE.

AKTyansHOCTH TeMBl IUCCEPTALMOHHON paloThl 00ycIOBIeHa TeM, YTO
TAOPOKCHI UUPKOHUS SBISAETCS IPEKypPCOpPOM HAHOCTPYKTYPHUPOBAaHHBIX OKCHIIOB
MUPKOHHA (B TOM HYHCJIE HHA3KOTEMIIEPATypHOTO METAaCTa0HMIBHOTO TETParoHajJbHOIo
7Zr0;), WCTIONB3YEMBIX B IIPOM3BOACTBE KAaTalW3aTOPOB M WX HOCHUTENeH,
MOMHHOMOPOB, KepaMHUKU W T.II., YTO TIpeArojaraer HalU4he OlpeaeNeHHbIX
CBOMCTB.

Haub6onee mupoKo HCIONB3YEMBIH METOHN OCaXJIEHWS K3 BOAHBIX pPacTBOPOB
TI03BOJISIET TONYyYaTh 3a4acTylo TelleoOpasHble, CUIBHO TUIpaTHPOBAaHHEIE, IIIOXO
bunsTpyronecss ¥ OTMBIBalONIMECS OT TpHMecel Oocagkh, M  ABIAETCA
Hea(EeKTUBHBIM B CiIydae IpPeKypCOpOB, B KOTOPBIX IHPKOHHUN BXOIUT B COCTaB
KOMILIEKCHOTO aHuOHa ¢ ¢TopoM. IlosToMy Ha IpakTUKe BMecTO Hero Oomee
3¢ HEKTHBHEIM OKa3ajicsl MeTO]l, OCHOBaHHEIN Ha 00paboTKe TBepAOH COU LUPKOHUS
pacTBOpOM OCHOBaHHs — MeToX rerepodasnoit koHBepcun (I'K), mo3pomnsromumit
Nony4yaThb MAJIOBOJHBIE THIAPOKCUIOBI C BBICOKUM COLEpKaHUEM IUPKOHHUI.



ManoBoaHbId THOPOKCUA MeAJIeHHEe CTapeeT, MOJbIlle COXpaHseT CIocoOHOCTH
PacTBOPATCS B KUCIIOTAX, 00Ia1aeT HOHOOOMEHHBIMH CBOMCTBAMHU.

HecMoTps Ha  oOyeBMAHBIE JOCTOHMHCTBA MeEToJa, HHpopMamus o
3aKOHOMEPHOCTSIX Tpollecca KOHBEPCHUH COETMHEHUNM HUPKOHUSA U (BTOPOIMPKOHATOB
HIENOYHBIX 3JIEMEHTOB, OTCYTCTBYET.

HayvHast HOBU3HA 3aKNII09aeTcs B CleIyIOeM:

1. HzyueHo BnusHHe YclnoBuUl rerepodaszHol KOHBepcuH (TOp- W
XJIOPCOJIepKAIIUX COEUHEHNH IUPKOHUS Ha CUHTE3 T'MIPOKCHUAA IUPKOHUS, a TaKkKe
TEMIIEPATYpPHl TEPMOOOPaOOTKA Ha (a30BBIM COCTAB W XAPaKTEPUCTHUKHU TIPOIYKTOB
TepMo3Boonuu. [Tokazano, YTo (pa30BBIA COCTAB OKCHIA ITUPKOHUS OIpenenseTcs
TTIaBHBIM 00pa3oM TeMileparypoil mpouecca 'K u TeMmepaTypoit TepMooOpaboTku
TUAPOKCHIA.

2. Brnepeble wuccleIOBaHO BIMSHUE COCTaBa (TOPOIMPKOHATA HA €ro
rerepoda3zHyr0 KOHBEPCHIO B  KPHUCTAIUIONMOAOOHBI THAPOKCHI  ITUPKOHUS.
YCTaHOBIEHO, YTO B CONOCTABUMBIX YCIOBUSX CTENEHb KOHBEPCUM B THIPOKCH]
MPKOHUS 3aBUCHUT OT MOHHOTO pauyca KaTHoHa (TOPOUMPKOHATA U yBEIMUUBAETCS
B pamy K™ < NH;" < Cs*. CuHTe3upoBaHHBIN U3 rekcadTOPOUHPKOHATOB THAPOKCHUT
6nu3ok mo cocrasy K o-popme (ZrO; s(OH)), a u3 rentadTOPOIIMPKOHATOB SIBISETCS
cMeckbto v- (ZrO(OH),) u 8-dopmel. [lokaszano HacnemoBaHHE KPHUCTAMIONOTOOHBIM
THAPOKCUAOM MOPGOIOTHH KPUCTALIOB IIPEKYPCOPOB.

3. UzyuyeHo BIMsHUWE NPUPOILI, KOHLIEHTPAIUH, TeMIlepaTyphl OCHOBaHHUS, a
TaK)Xe€ COOTHOIIEHHs pearecHTOB Ha KUHETHKY reTepodaszHoit konsepcuu K,ZrFg B
ruapokcux nupkoHusa. Ilokazano, uro mpouecc 'K mpotexaer B nuddyznonHON
obnactu. PaccuMTaHBl KOHCTAHTHI CKOPOCTH TO ypaBHeHHto JKypapneBa-Jlecoxuna-
TemnensMana, u3MeHsAomueca B mpexgenax ot 1,3-10% mo 4,3:107! mum! B
3aBUCUMOCTH OT ycnoBuil npoBeaenus 'K, u sHeprus aktuBauuu mnpouecca (50,1
kJ>x/MOIE).

4. N3yyeHO BIMSHHE KOHIEHTPAWM, KOITWYECTBA H TEMIEpaTyphl pacTBOpa
ocHoBanus (ammuak, NaOH, KOH) na mnpomecc rerepodasHoli KOHBEpCUU
KpUCTAJNIOTUAPATOB OKCHXIIOpHJa UUPKOHUS Pa3HOTO COCTaBa B THUIAPOKCH]
IAPKOHUS, a TaKXe Ha ero COCcTaB U XapaKTePUCTUKU. Y CTAaHOBIEHO, UTO MEPEXON
TUOPOKCHAA LHPKOHHUA W3 Teleo0pasHOro B KPUCTAIUIONOZOOHOE COCTOSIHHE
TIPOVCXOJUT B MHTEpBalle KoHLeHTpaui ocHoBaHus 0,4-0,6 MoK/, IPH 3TOM cOCTaB
rugpokcuaa Mensetrcs ¢ o- (Zr(OH)) Ha B-opmy (ZrOos(OH)), a B Gomee
KOHIIEHTPUPOBAHHBIX pacTBOpax — Ha y-hopmy.

IIpakTideckas 3HAYUMOCTh pabOThI COCTOUT B CIEAYIOIIEM:

YCTaHOBNICHBl pEXHUMBl IIPOBEIEHHS TeTepoda3zHoil KoHBepcHH ¢(TOp- H
XJOpCOAepKAMUX COeAUHEHWH ITUPKOHUS, BaXXHBIX ISl TEXHOIOTMM pa3AelieHUs U
OYUCTKH UHAPKOHUA oT puUMeceH, obecreunBaromye ToTy4eHHe
KPHCTALIONOA00HOTO HAHOCTPYKTYPUPOBAHHOTO THAPOKCHIA IUPKOHUS 3aHaHHOIO



COCTaBa C yAENBHON MOBEpXHOCTRIO 170-250 M%/r, TepMOOGPabOTKa KOTOPOro NpH
temneparype <700°C npuBOAMUT K HOIYYEHUIO MOHO(A3ZHOIO MeTacTabHUIBHOTO t-
ZrO; ¢ pasmepom kpuctauToB MeHee 20 HM. [loxydenHbIe pe3yabTaThl MOTYT OBITH
HCTIONIB30BaHbl B TEXHOJOTHH HUPKOHHUS TIPH CO3[IaHUH HOBBIX U COBEpPIIEHCTBOBAHUN
CYIIECTBYIOIIAX TEXHOJIOTMUECKUX CXeM TIONydeHHS TUIPOKCHAa W AUOKCHIA
IIAPKOHHS, WCITONB3YEMBIX I CO3MaHUS KepaMHUYeCKHX MaTepHaloB, COpOEHTOB,
KaTaJln3aTOPOB WA HOCHTENM KaTaliu3aTopoB, H JpYruX (QYHKIHOHAIBHBIX
MaTepHualoB.

Pabota xapakrepusyercs JOTHIHOCTBIO TTOCTPOSHUS, apTyMEHTHPOBaHHOCTHIO
OCHOBHBIX HayYHBIX TOJIOXKEHUH U BBIBOJOB, a TAK)KE YETKOCTBIO U3IIOKEHMS.

OcHOBHBIE TIONIOXKEHUS AUCCEPTAllMd MONYYHIM IIOJHOE OTpaXkeHwe B 12
MEeYaTHBIX U3JaHWAX, M3 HHUX 3 CTaTbl B JKypHaJlaX, HWHICKCHPYEMBIX B
MeXIyHApOIHEIX 0a3ax manHeIXx Web of Science, Scopus, Chemical Abstracts.

[Ty6nukauuy B U3AaHAAX, HHASKCHPYEMBIX B MEXIYHApOIHBIX 0a3axX JJaHHBIX:

1. Xykos A.B., Huxesckas C.B., IInbsie IIbo. I'etepocdaznas kousepcus KsZeFq
B ruzpokcuy uupkonus // Heopranuueckue matepuansl. 2017. T. 53. Ne 7. C. 762-
768. (Web of Science, Scopus)

2. XykoB A.B., Umxesckas C.B., IIbse IIno, ITanoB B.A. T'erepodaznsiii
CHUHTe3 THUIpPOKCHIA IUPKOHHUA W3 OKcuxjopupa ImpkoHus // Heopranwdeckue
matepuaisl. 2019. T. 55. Ne 10. C. 1051-1058. (Web of Science, Scopus)

3. KyxoB A.B., Uumxenckas C.B., IIbse IIbo. I['erepodaszHbiii cuHTE3
THAPOKCHIOB UPKOHUS KaK ajbTepHATHBA OCAIUTENFHBIM MeTonaM // XuMudeckas
npoMeInuieHHOCTE cerogus. 2020. Ne 3. C. 42-47. (Chemical Abstracts)

Pesynbrarel  guccepTanMM  IpencTaBIeHHl Ha 8  MEXIYHapOOHBIX H
BCEPOCCHHCKHUX KOH(EPEHIHIX.

[Ty6mmaHble JOKTaAB HA MEXAYHAPOIHBIX HAYYHBIX MEPOTIPUATHUIX:

1. IIbae Mo, XKykoe A.B., Ymkenckas C.B. Brusuue ycnoBuit retepodasHoit
kouBepcun K,ZrFg B ruapokcusi MUPKOHHUS W ero TepMol3Boiroiuio / CO. Te3ucos
JoknanoB 1o MarepuanaM X XI  MexayHapoaHOH — Hay4YHO-TIPaKTUYECKOU
KOH(GEpeHIIUH CTYISHTOB U MOJOABIX YUEeHBIX WUMeHH BbIHarommxcs XuMukoB JLIT.
Kynésa u H.M. Kuxuepa, mocssinenHoi 110-1eTuro co mHA poXxaeHHs Ipodeccopa
A.I'. Crpombepra (Tomck, 21-24 centabps 2020). Tomck: Uzp-so ®T'TAOY BO HU
TITY, 2020. C. 116-117.

2. [Ibse Mo, Xyxos A.B., Umkesckas C.B. Biasuue ycnosuit rerepodasHoro
CHHTEe3a THAPOKCHIA LIMPKOHMS Ha ero TepMosBoionuo / CO. HayYHBIX TPYIOB IO
MaTepuagaM MexIyHapoOHOH HayJHO-IIPaKTHIeCKOM KOH(EPEHIIUd MOJIOABIX
yaeHbIX «/IHHOBallMOHHBIE MaTepHualsl U TexHojorun — 2020» (Munck, 9-10 ssHBaps
2020). Munck: YO «bI'TY», 2020. C. 149-152.

3. XKXykoe A.B., Unxepckas C.B., Ilpse IIbo, Mun 3un Y. Kunertnueckue
3aKOHOMEPHOCTH TeTepodaszHoit kouBepcun K,Z¢Fs B rugpoxcun rmpkonus / XII



MexnyHapoaHOH KOHTPECC MOJIOABIX YUEHBIX II0 XMMHUM H XUMHYECKON TeXHOJIOTHH
«UCChT-2016-MKXT» (Mocksa, 18-20 oktsabpa 2016). // Ycnexu B XuUMUU H
xuMudeckol TexHosoruu. 2016. T. 30. Ne 6. C. 19-21.

4. Ilbsie IIno, XyxoB A. B., Umxkesckas C. B. O BnusHUU pazMepa KpUCTAIIIOB
K,Z¢Fs Ha rerepodasHyro KoHBepcuto ero B ruipokcua mupkonus / XIII
MexayHapoaHO! KOHIpecc MOJIOABIX YUEHBIX 110 XUMHH U XUMUYECKOU TEXHOIOTHH
«UCChT-2017-MKXT» (MockBa, 17-19 oktabps 2017). // Ycmexu B XUMHUH H
xumudeckoi Texaonorud. 2017. T. 31. Ne 10. C. 52-54.

5. IIbsie IIvo, XKykoB A. B., Ymxeckas C. B. CuHTe3 MalOBOJHOTO
runpokcuna nupkonus u3 ZrCly / XIII MexayHapoaHO# KOHTPECC MOJOIBIX YISHBIX
no xumuu u xummdeckoil texHojmoruu «UCChT-2017-MKXT» (Mocksa, 17-19
okTsa0pst 2017). // Yenexu B xumun u xuMmmudeckon Texuomorun. 2017, T. 31. Ne 10. C.
55-57.

6. XKyxoB A.B., Umxkesckas C.B., [Ibsie IIbo. ['eTepodazHbie METOOEI CHHTE3A
rupokcuaa uupkorus / XV MexayHapoaHo# KOHIpece MOJIOABIX YIEHBIX M0 XUMHAH
n xummieckoil TexHonmorun «UCChT-2019-MKXT» (Mockea, 5-7 Hos0ps 2019). //
Ycnexu B xumMun U xuMmudeckoi rexaonorun. 2019. T. 33. Ne 1. C. 60-61.

ITy6muaHbIe JoKTaAbl Ha BCEPOCCUHUCKUX HAYIHBIX MEPONIPUATHIX

1. IIesie IIbo, XyxkoB A.B., UYmxkesckas C.B. Buusaue upupons
(TOPOLIMPKOHATOB HAa XAPAKTCPUCTUKH THAPOKCHIOB, CHHTE3HPOBAHHBEIX METOIOM
rerepodasznoit kouBepcuu ¢ yuactuem KOH // CO. Te3HCOB JIOKIAIOB 110 MaTepHaiaM
XXIII Bceepoccuiickoit KOH(). MOJOOBIX YYEHBIX-XUMHUKOB (C MEXIyHApOIHBIM
yuactueM) (Hmwxumii Hosropox, 21-23 ampens 2020). Huxuauit Hosropoa: M3m-Bo
HHI'Y um. H.H. Jlo6auesckoro, 2020. C. 283.

2. Xyxos A.B., Umxesckas C.B., IIbsie IIbo, My 3us Y. HekoTophle aclieKTh
rerepodazHori komBepcum K,Z¢F¢ B tuapokcun // OOpaszoBaHue W Hayka s
ycToduuBoro passutud. HaydH. mpakT. koH}. ¥ IIKONA. MOJ. YUEHBIX U CTYJEHTOB,
nocssmedHas 80-1eTrro co AHs poxaeHud akagemuka B.A. JleracoBa (Mocksa, 19-21
anpens 2016). C6opH. pokn. M.: PXTY um. JI. 1. Menneneena, 2016. Y. 2. C. 56-59.

Ilo TemaThke, MeTomaM HCCIEHOBaHMS, NPEIONKEHHHIM HOBBIM Hay9IHBIM
IIOJIOXKEHUSAM JAMCCEepTalHd COOTBETCTBYET IIACHOPTY CHNENMaNbHOCTH HAyYHBIX
paborHukoB 05.17.02 — TexHomorus penkux, paccesHHBIX M PaIUOAKTHBHBIX
3IeMeHTOB B YacTH (QopMmynsl crnenmanbHocTH «Pemkme osmeMeHTH  (Kak
TreoXUMHYECKOe U TexHolormueckoe moHATHE). Oco0EHHOCTH HX XWMHYECKOTO
IIOBEACHUS B TEXHOJOTHYECKUX IIpolleccax» H B YacTH OO0NacTH HcClIedOBaHUH
«[lony4yeHnre IIPOMEXKYTOYHBIX COCOUHEHHH HEOOXOMUMOH CTENeHH YHCTOTHI,
TPaHyJIOMETpPHYECKOTO COCTaBa M T.I. AN IIPOU3BOJACTBA MeETalljla WIH W3IEIHH.
PU3NKO-XUMHYECKIE OCHOBBI CHHTE3a MaTepHalioB Ha OCHOBE PEAKHUX METAUIOB U
IIPOU3BOJCTBA U3ICIINHA U3 HIX».

ABTopedepaT oTpaxkaeT OCHOBHOE COJIEPIKaHHE TUCCEPTALIHH.



Huccepranus IIese Ilvo aBnsieTcss 3aBepilieHHON Hay4YHO-KBaTU()UKAITAOHHOH
paboToli, comepxaleil pesynbTaThl, MONYyYEHHBIE HA OCHOBAHWH MWCCIEJOBaHHUI,
IPOBEJICHHBIX Ha BHICOKOM HAayJYHOM H TEXHWYECKOM YPOBHE C HpHUMEHEeHUeM
COBPEMEHHBIX METOAOB HccienoBaHuA. HaydHple TMONOXeEHWSA, BBIBOABI U
peKoMeHAaluud, cQOpPMYIUpPOBAHHBIC aBTOPOM, TEOPETHYECKH OOOCHOBAHEI W He
BBI3BIBAIOT coMHeHMi. [IpeacraBnennsie B paboTe pe3ynbrarhl npuHamiexkaT Ilbse
IIbo; OHM OpUTHMHANBHBI, IOCTOBEPHHI W OTIWYAIOTCS HAYYHOM HOBH3HOW U
[IPaKTUYECKOH 3HAYUMOCTBIO.

C yderoM Hay4HOH 3pelOCTH aBTOpa, aKTyalbHOCTH, HAyYHOW HOBU3HBI U
IIPaKTUYECKOH 3HAYUMOCTH paboThl, a TaKXe €€ COOTBeTCTBHUSA TpeOOBaHUAM
ITonoxeHus o TIOpsAAKe TIPUCYXACHUS YUYEHBIX cTeleHed B demepanbHOM
rOCy/JapCTBEHHOM OIOJDKETHOM YUpEeXKIECHHUW BhHICIIETO 00pazoBaHusa «Poccuiickuii
XUMUKO-TEXHOJIOTHYeCcKUl yHuBepcuteT uMenu [ 1. Menaeneesa», npeabsaBIsgeMbIM
K ITOXOOHBIM paboTaM, auccepranus Ha Temy: «['eTepodasHbIil CHHTE3 THIPOKCHUIOB
IUPKOHUA» PEKOMEHAyeTCs K 3allliTe Ha COMCKaHWe YUeHOW CTeleHM KaHAuAaTa
XMMHUYECKUX HaykK 1o crierquanbHocTd 05.17.02 — TexHOMOrUS peaKuX, pacCesSHHBIX H
paIvoaKTUBHBIX 3JIEMEHTOB.

"~ Jluccepranus paccMOTpeHa Ha 3acelaHMM KaQeApsl TEXHOIOTHH pPEeaKHX
3JIEMEHTOB M HAaHOMATEPHANIOB HAa WX OCHOBe, cocTosBiiemcs «06» oxtadps 2020
roza, npotokois Ne 4.

B obcyxneHun npuHsnu ydacTue: 3aBemyronumii xageapoit Cremano C.H.,
npodeccop Umxenckas C.B., npodeccop Tpomkuna M.J1., nouent Xykos A.B.

IIpunuMano y4yacTHe B rOJIOCOBaHMH 6 4enoBeK. Pe3ynbTaTel ToIOCOBaHUS:
«3a» - 6 uenoek, «IlpoTuB» - HeT, BO3AEepXKAIHUCHh - HET, MPOTOKOI Ne 4 ot
«06» okta6ps 2020 r.

3aBenyromuii kadeapoii TeXHOIOTUH

PEOKUX 3IIEMEHTOB U HAaHOMAaTepHUaJloB
Ha UX OCHOBE, J /|
I.X.H., Ipodeccop o "I Crenanos C.J.
CekpeTtapb Kadeapbl TEXHOJIOTHI

peOKUX 3IIEMEHTOB U HAaHOMaTepHUaaoB

Ha UX OCHOBE, BEyIINI WHKEHED, K.X.H. Ay Yubpukwuna E.N.



