SAKJIFOYEHUE JUCCEPTALIMOHHOI'O COBETA
J 212.204.09, cospanHoro Ha Oase PoccHiiCKOro XHMMHKO-TEXHOJOIMYECKOTO YHHUBEPCHUTETA WMEHH
JLW. Menneneesa Munucrepcrsa oOpasoBaHusi U Hayku Poccuiickoii ®Deniepaii 1o piccepTadi Ha
COMCKaHUE YYCHOM CTETIEH! KaH /I1/1aTa HayK.
arrecTaldoHHoOe Jies10 Ne
PELUECHUE IMCCEPTALIMOHHOIO COBETA
ot «01» mapta 2018 roga, nporokon Ne 4

O npucyxaeHni MacieHHukoBy Auiekcanapy HukomaeBudy, rpakaanuHy Poccuiickoit denepaimin,
YUEHOM CTEIEHU KaHIMaTa XUMUYECKHUX HayK.

Juccepraimsa «d lomyueHue TeTpaxiiopyia TUTaHa U3 TUTAHOBOTO CHIPhsI SIPErCKOro MECTOPOYKIACHHMS
XJIOPUPOBAHUEM B KUIBILLIEM CJIOE» B BUJIE PYKOIHUCH 1O crietaibHOCTH 05.17.02 — TexHomorust peaxux,
PacCesTHHBIX U PAZMOAKTUBHBIX YIEMEHTOB, XMMUUECKUE HAyKH, IpuHsTa K 3ammre 02 HosiOpst 2017 rona,
nporokon Ne 8, muccepraimionHbiM cosetom [[212.204.09, cosmanHbiM Ha ©Oase DenepaibHOro

rOCYIApCTBEHHOTO OO/DKETHOTO 00pa30BAaTEIbHOIO YUPEXKIEHUsT BbICHIEro oOpasoBaHus «Poccuiickuit
XMMHKO-TEXHOJIOTN4eckuii yHuBepeurer nvenn J1.1. MenzeneeBa» MuHucTepeTBa 00pa3oBaHust U HayKu
Poccuiickoii ®enepatiu (125047, Mocksa, Muycckas riolap, 9, nprkas 0 Co3AaHuu TUCCEPTALMOHHOIO
coseta ot 29 mosst 2013 roga Ne 378/Hk).

Couckarens MacneHnnkoB Auiekcanap HuxomaeBuy, 5 mast 1989 roga poxnenus, B 2011 romy
OKOHUW Poccuiickunii XMMUKO-TeXHOJIorMueckuid yHuBepeureT umenu .M. MenneneeBa MunucTepceTsa
oOpazoBanus U Hayku Poccutickoit denepaiimm.

OcBown mnporpaMMy [OJTOTOBKA HAyYHO-TIEAATOTMYECKUX KaIpoB B acrupaHtype Ouimana
axtoHepHoro oormectBa «OpaeHa TpyaoBoro KpacHoro 3HaMeHH Hay4YHO-HCC/IEIOBATEIBCKUN (DUBUKO-
xumuueckuid uHeTUTYT nMMeHun JIA. KaprioBa» ['ocymapcTBeHHO# Kopropaiy MO aTOMHOW SHEPruu
«Pocarom» B 2017 rony.

Pa0oraer B JOJDKHOCTH MJIQIIIErO HAyYHOTO COTPYJHHKA XUMHKO-TEXHOJIOTMUYECKOH J1adopaTtopun
Hay4YHO-TEXHUYECKOIO LIEHTpa IMPOMBIIUIEHHBIX TeXHOMOrMi Pumana akiponepHoro odriectsa «OpaeHa
TpynoBoro KpacHoro 3HamMeHH Hay4HO-HCCIIEIOBATEILCKMM (PU3UKO-XMMHUYECKU HHCTUTYT HWMEHH
J1.51. Kaprioa» I'ocy1apcTBEHHOM KOpIOpaLMHM 110 aTOMHO#M dHepruu «Pocatomy.

Jluccepraiyisi BBITIOJIHEHA B XUMHKO-TEXHOIOTHYECKOH JTab0paTOpUH HAYYHO-TEXHHUYECKOro LIEHTpa
[POMBILUICHHBIX TEXHOIOIMI Puitiasa akioHepHoro odectsa «OpaeHa TpynoBoro KpacHoro 3namenu
HAyYHO-UCCIIEA0BATENILCKUN  (hu3UKO-XuMudeckuii vHetuTyT mmend JIS. KapnoBa» 1'ocymapcrBenHoiA
KOPIIOpalyu 110 aTOMHOM 3Hepruu «Pocatomy.

Hayunelii pykoBoguTENh — KAaHIWIAT XUMUYECKMX Hayk, 3aHaBeckuH Jleonwn Hukomaesuy,
rpaxaanuH Poccriickoii denepaliny 3aBeAyOLIMIA CEKTOPOM ITPOMBIIILUIEHHBIX TeXHOIOMUH denepaibHoro
rocyJapCTBEHHOr0 OrO/DKETHOTO yupexienus Hayku OpzaeHa TpynoBoro Kpacnoro 3namenn Mucturyta
He(TeXuMUIecKoro ciHre3a uveHu A.B. Tormumnesa Poceuiickoii akaieMun Hayk.

OduiabHbIe  OIMIOHEHTHI: JOKTOp XWMHUYECKMX HayK, jgoueHT PsaokoB IOpmii ViBaHoBHY,
rpaxaannH Poccuiickolt Denepaiiuy, 3aBeIylOLIMi J1abOpaTopuell KEpaMUUECKOTO MAaTepHaIOBEICHHUS
denepanbHOrO rocyAapcTBEHHOro OFO/PKETHOIO yupexxieHust Hayku Mucturyra xuvim Komy HaydHoro
1leHTpa Ypaiabekoro otaeneHus Poccuiickoll akagemuu Hayk, CBIKTBIBKAp; KaHIUIAT XMMUYECKMX HayK
PerusoB Bacwiuii MuxaiinoBuy, rpaxianud Poccuiickoli deaepaim, 3aBeIyrOIUi aHATUTHYECKUM
rieHTpoM DeIepaTbHOrO roCyAapCTBEHHOIO YHUTAPHOTO MpeAnpHsTUst «IHCTUTYT XMMHYECKHUX PEAKTUBOB
M 0CO00 UHMCTBIX BEIIECTB HallMOHATBHOrO HCCIENOBaTe/IbCKOro LEHTpa «KypyaToBCKU WHCTHTYT»,
Mocksa,




JJI1 ROJIOMHCUMETbHbIE OT3bIBBI HA JIMCCEPTALMIO.

Benymas opranmsaims — AKIMOHEPHOE 0011ECTBO «I OCYIapCTBEHHBIN HAYUHO-HCCIIEI0BATE/ILCKHIA 1
IPOEKTHLI ~ MHCTUTYT PEAKOMETALIMYECKONH MpoMblIUIeHHOCTH «l 'upeamer» ['ocyaapcTBeHHOH
KOpIiopaiy 1o aTtoMHOM sHeprum «Pocatom», MOCKBa, B CBOEM HOM0MCUMENBHOM 3AKTIOUCHUM,
[MOMIMCAHHOM KaH/MJATOM TEXHUYECKUX HAyK, BEAYIMM HAy4dHbIM COTPYJIHHUKOM OTAEJICHHS 0C000
YMCTBIX BELIECTB, PEIKMX M PEIKO3eMETbHbIX MeTawioB TymsaxoBbiM Huxonaem BacuibeBuuem u
KaHIMIATOM XWUMHYECKMX HayK, DPYKOBOIMTEIEM OTICICHUS OCO00 UHCTBIX BEIIECTB, pPEIKUX U
peKo3eMebHBIX MeTa/UIoB ['acaHoBEIM AxMenany AMUpaIH U YTBEP)KIEHHOM JTUPEKTOpoM MasHOBBIM
Eprenviem [laBnoBuueMm, ykasana, 4ro aBrop Auccepraimu, MacneHHukoB Anekcannap Hukosaeruy,
3aC/Ty’KUBACT MPUCYKICHUS CTENIeHM KaHAWJaTa XUMHUYECKHMX HayK Mo cremmaibHoctd 05.17.02 —
TexHonmorus peKux, paccesiHHbIX U paIiOaKTUBHBIX IEMEHTOB (OT3bIB 3aCITyIIIaH U 0100pEH Ha 3ace/laHuH
HayuHo-Texnrdeckoro coeta «MeTaLtyprus, MaTepUaloBEACHUE U TEXHOJIOTHSI PEAKUX U OJIarOpOHBIX
MeTaUIoB. TexHomornyeckast MUHepasiorust U oodorateHue» 26 nexadpst 2017 rofa, mporokon Ne 4).

Couckarenb umeeT 9 ormyOIMKOBaHHBIX padoT, B TOM YHMCJIE IO TEME JUCCEpTaIiH OITyOIMKOBAHO 9
paboT, U3 HUX B PELIEH3UPYEMBIX HAYYHbBIX H3IaHUAX OITyOIMKOBaHO 6 pabot. O0umii 06peM MyOUKaryit
50 crpanuii. Bee paGoThl BBINOMHEHBI B COABTOPCTBE, JIMYHBIN BKIAJl COMCKaTessi He MeHee 70%.
Cowuckaresem oIyOMKOBaHO 3 paboThI B MaTepuasiax BCEPOCCHHCKUX U MEKTyHAPOIHBIX KOHPEPEHIMI 1
cuMIo3uyMoB. [lareHToB, MOHOrpadwuii, JEMOHMPOBAHHBIX pyKolwced He umeeT. HemocTorepHbie
CBEJICHUS B OITyOJIMKOBaHHBIX pa0OTaxX OTCYTCTBYIOT.

HaubGornee 3HaunMble HaydHbIEe pabOThI 110 TEME JUCCEPTAIIAU:

1. 3anaBecknn KJIL, MacnennukoB A.H., JmurpueB ['.C, 3anaseckun JI.H. ABrowiaBHas nepepaboTka
KBapLI-JIEHKOKCEHOBOTO KOHLIEHTpata Sperckoro mectopoxieHus // L{sernbie MeTautsl. 2016. Ne 3. C. 49-56.
2. 3anaBeckun K.JL., JlykameB P.B., MacnennnkoB A.H., Tepexo A.B., Maxun M.H., 3anaBeckun JL.H.
[ToyueHue NOpUCTBIX MaTepUAIOB U3 JISHKOKCEHOBOrO KOHIeHTpata // Heopranmdeckue Matepuasl. 2016.
Tom 52. Ne 8. C. 858-864. |

3. 3anaBeckuH K.JI., 3anaBeckuHa C.M., MacnennukoB A.H., [Tomrosa E. /1., Biiacenko B.I., 3anaBeckun
JLH. AxruBaiysi KBapL-JIeHKOKCEHOBOI'O KOHIICHTpaTa sl [iepepaboTku B TeTpaxyiopu ThTaHa // YKypHa
npuKiagHoi xumur. 2016. T.8 9. Bem. 11. C. 48-54. '

Ha muccepraimio u aBropedepar NOCTYNWIO S5 OT3BIBOB, 6Ce HOM0MCUmMeNbHble. B 0T3bIBAX
YKa3bIBaeTCs, 4TO paboTa XapaKTepU3yeTCsl BHICOKUM TEOPETHUECKUM M JKCIIEPHUMEHTATHHBIM YPOBHEM,
UMeET OOJIBILIOE HAYYHOE U MPAKTHYECKOE 3HAYCHHE U 0 CBOSH HOBHM3HE U aKTyaIbHOCTH COOTBETCTBYET
TpeOoBaHusIM BhIciliel aTTecTallMOHHONM KOMUCCUU. B OT3bIBE JIOKTOpa re010ro-MUHEPATIOTMYECKUX HayK
Jleuenko Ejennl HwukonaeBHbl, 3amecTuTeNsi IeHEpaJbHOrO JHpekropa  denepaibHOIO
rOCYJJAPCTBEHHOTO OFOIKETHOTO yupekaeHus «HCTUTYT MUHEPATIOTUH, TEOXUMHH U KPUCTALIOXUMUN
PEAKUX TEMEHTOBY, OTMEUEHO: «1. YunThIBas Oa/IaHCOBYIO IPUHAIEXKHOCTH SIPEerckoro MeCTOpOKACHUS,
TOBOPUTH O BIIEPBBIE W3YUEHHOM XHMHUYECKOM M MUHEPATHHOM COCTaBe He KOppekTHO. 2. TepmuH
«MUHEPAJIOTHYECKUID» COCTAaB HE MNpO(ECCHOHANTEH, TAK KAaK pyJda COCTOMT W3 MMHEpAIOB, a He
muHepasioroB. 3. B BeBomax MacnennukoB A.H. ykaspiBaeT, 4yro mM pa3paboTaHa NpUHLMITHAIBHAS
TEXHOJIOTUYECKAss CXeMa TIPOIecca, PAacCUMTaHbl MaTepUabHBI OanaHCc M ONpeeeHbl PacXO/HbIe
K02 GHIMEHTBI ChIpbs U MaTepuaioB. OHaKo, B aBTopedepare NpHUBE/IEHa TOIBKO OJIOK-CXEMa YCTAHOBKH,
HE TIO3BOJISIOLIASL CYJUTh O TEXHOJIOTUM XJIOPUPOBAHHMS B PEAKTOpE KUILILETO CJIOs, HE IPUBEICHBI
3asIBJICHHBIC pacXojiHble KodhduimeHT». B 0T3bIBEe TOKTOpa TexHr4yeckrnx Hayk I'azaneeBoil I'ajmmnHbl
VIBaHOBHBI, 3aBEAYIOLICH OTIEIOM pPYAONOATOTOBKM M CHELMAIBHBIX METOAOB HCCIIENOBaHUN U
KaHauIaTa TeXHWMYeckuX Hayk MycaeBa Buaagummupa BaxaGosuua, 3aseyromero jadoparopueit
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rupoMeTauryprud OTKpBITOro akuMOHEpHOro odmiecrsa «HayuHo-uccienoBaTeNbekuii U MPOSKTHBIIN
MHCTUTYT OOOrall€HHsI i MEXaHUYECKO 00paOOTKH MOJIE3HBIX UCKOMAEMBIX «YpaIMEXaHOOp) OTMEUYCHO:
«1. Ha c1p. 4 aBTOpeepara chopMysmpoBaHo: «B Ipoliecce BhIEIaYMBaHUs KOHLIEHTPALUH COCTTHEHIH
BCEX PEIKMX METAUIOB YBEIMYMBAIOTCS MPONOPLUOHATBHO YBEIMUCHHIO KOHLIeHTpaimu Ti0,», oHako B
Tabmure 1 mpuBeleHa paBHO3HAYHAs KOHLEHTpALMs TIISITHUOKMCH HUOOWS IS KBapi-JICHKOKCEHOBOIO
KOHLIEHTpaTa M KeKa aBTOKJIABHOIO BhlllejIaunBanus, coctastomas 0,07% macc. Yem 310 00OBsICHIETCA?
2. beui 1 orpeienieHbl KPUTUYECKUE YCIIOBUS TEXHOIOTMYECKUX MapaMeTpoB MpoLiecca U KOHBEPCHHU
okcrma Kpemuus B xiopcwiad SiCL?» B ombiBe mokropa xummdeckux Hayk JlokTeBa AJiexces
Cepreesuua, npodeccopa Kadeapsl oOuiei U HeopraHuueckor xumMun deepaabHOrO rocyJapCTBEHHOIO
OO/DKETHOTO  00pa30BaTEIbHOIO YUPEKAECHHSI BBICIIETO 00pazoBaHMs «PoccHiCKUi rocynapCTBEHHBIN
yHUBepcuTeT HeTH U ra3a mvenu V.M. I'yOGkuna», ormeueno: «Ha puc. 13 npezcraBieHa 3aBUCUMOCTD
KOHBEPCUM DPA3IMYHBIX KOMIIOHEHTOB aBTOKJIABHOTO KOHLIEHTpara oT MoibHOro cootHouteHust C/TiO,.
OOparraer Ha ce0si BHUMAHKE, YTO M3MEHEHHE KOHBEPCHHU OKHCIIOB BaHA/US, B OTJIMYME OT OKHCIIOB JIPYTUX
METAUIOB, C YBEJIMYECHHUEM COJIEP/KaHMS KOKCA YMEHBLIAETCs], O/THAKO COMCKATellh B aBTOpedeparTe HUKaK He
OOBSCHSET HaOMOAAEMYIO 3aBUCUMOCTB». B oT3bIBE KanMaata xumudeckux Hayk Hukosnaesa Cepres
AJIeKCaHAPOBHYA, CTaplIEro HAYYHOIO COTPYAHHMKA Kadeapbl XMMHUYECKOH KUHETHKH XHMHYECKOTO
¢akynsTeTa DeaepabHOTO rOCyIAPCTBEHHOTO OFO/DKETHOTO 00pa3s0oBATEIbHOIO YUPEKIECHUS BBICIIETO
obpazoBaHusi «MOCKOBCKUIH TOCYJapCTBEHHbIA YHHUBepcuTeT uMeHH M.B. JIoMOHOCOBa», OTMEYEHO:
«l) Crp. 1. /IuccepraHT NMIIET O TOM, YTO MM BIIEPBbIE M3Y4YE€H XHMWYECKHIA COCTAB TUTAHOBBIX
KOHLIeHTpaToB SAperckoro MectopoxieHus. C yderoM Toro, uro paGoThl [0 OIIEHKE 3aIlacoB U COCTABY
TUTAHOBBIX py Spera Obun oKoHYEHH!I eie B 1959 roay, B 310 Bepures ¢ tpyaom. 2) Cip. 2. Cyns no
TEKCTY, KOHIIEHTPAaThl TUTaHa u3ydauch ¢ noMolpio POA, POM, DJIC u ADC. B aBropedepare naHHbIE
ITUX UCCIIEA0BAHUM MpeACTaRIeHbI BecbMa CKymno. CTowio Obl MPUBECTH U OOCYIUTH TUPPAKTOrPaAMMBI,
MUKpodoTorpadun 1 KapThl AIEMEHTOB noBepXHOCTH. 3) C1p. 8, puc. 8. Cyii 1o pUCYHKY, pacueT SHEpruu
aKTUBALMK TIPOBOIWICS 4epe3 JIMHEapU3allMIO BCEX YEThIPEX JKCIICPUMEHTAIbHBIX TOYEK B HUHTEpBAse
Temrieparyp ot ~1100 mo =700 °C. D10 He COBCEM KOPPEKTHO, T.K. ke HEBOOPYKEHHBIM IJIa30M BHITHO,
YTO SKCHEPUMEHTAIBHBIE JAHHBIE OIMMCHIBAIOTCS HE OJHOHM, a JBYMsS NpsSMbIMU (B OOJIacTH HMBKHX
TeMIiepaTyp U 0O/IaCTH BBICOKHX TeMriepatyp). Ec/u GBI IMCCEpTaHT OMuca IKCIEPUMEHTATHHBIC TAHHbIE
JBYMs1 IIPSMBIMH, TO OH ObI TIOJTy4IT JIBA 3HAYEHUS SHEPIUM aKTUBALIMM (OOJIBIIIOE U MAJIEHBKOE) M CMOT OBl
OLCHUTH TEMIIEpaTypy IEpexoJa peaklMd H3 KMHETHYecKod oOnacti B J(EY3HOHHYIO 00JIacTb.
B ombiBe MokTOpa TexHuueckux Hayk Uyba AJjiexcanapa BacuibeBH4a, 3aMeCTUTENS] HAaYaIbHHKA
OIbITHOIO 1iexa Ne 3, pyKOBOAMTEIISI IPYIIIbI NIEPCHIEKTUBHBIX HAIPABICHUN M KaHIUIara TEXHUUYECKUX
Hayk Llypuxu AHapess AHaTO/IbeBH4YA, CTapiiero macrepa omnbITHOro unexa Ne 3 OTkpbITOro
aKIMOHEpHOTo 001ecTBa «COoMMKaMCKUIA MarHUEBBINA 3aBO/1», 0OTMEYEHO: «1. ¢4, Tabi. 1: bputo 661 OIE3HO
XOTs1 ObI B OOLIMX YepTax COOOLMTH XMMHMYECKyIO0 mpeapicTopiio. Cyas mo pesyisraraM OOOralleHus
KBAPI-IEHKOKCEHOBOTO KOHIIGHTpaTa aBTOK/IABHBIM BBIIIEIAYMBAHUEM, TPOMCXOAUT OOOralleHue 10
BAHAIMIO, TaHTaTy, HO He 1o HuoOmro. Kak 310 00BsicHUTh? KakoBbl IOTEPH THTaHA B aBTOKIABHOM
npouecce? 2. c¢.5: Ilo manHemM Tadn. 2 MonmpHoe otHommeHue C/TiO, = 1 nenoctarouso, a C/TiO, = 2 —
M30BITOYHO /ISl TMOJTHOTO XJIOPUPOBaHWS KOHLIEHTpara. KakoBo, MO MHEHMIO aBIOpa, OINTUMAIBHOE
orHomenrie C/TiO, ¥ MOXKHO JIM €ro peryjJupoBarh B Iporiecce xjiopupoBanus? 3. c.7: WHrepecHO
TPETIONIOYKEHHE aBTOpa O TOM, YTO JiecopOLms Kese3a Mpu xsiopuposaHuu (B Buae FeCls) yBenmurbaer
PEaKIMOHHYO TIOBEPXHOCTH. HO TO e 1 Javke B OosbIei cTerneHy (BBUAY PasHULBI COACPIKaHNA) MOKHO
Hpe/ToiaraTh U B OTHOLLEHHH JIECOPOLMH TETpaxJIopyzia TUTaHa. Tak 4To ke SABIISETCS ONPENe/IAIOMM B
pa3BUTUM TOBEPXHOCTH YaCTUIl KOHLIEHTpaTa IpU xjopupoBaHuu? 4) c. 9: Kakum rasom B ombItax
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pas0aBisUM XJ10p? BbUIH JT1 ONpe/ierieHbl NOPSIKK PEAKIUiA 1o XJI0py 7»

Beibop o¢uIMaTbHBIX OINIIOHEHTOB M BeAylIE OpraHm3aiiid  OOOCHOBAaH HX  BBICOKOIA
KOMITETCHTHOCTBIO, KOTOpas TNOATBEpIKICHA 3HAYUTEIBHBIM KOJIMYECTBOM IyOMMKaimii B 00JacTH
TEXHOJIOTUA PEIKUX OJIEMEHTOB U IIO3BOJSIET OLICHWTh HAYYHYI0 M MPAKTHYECKYIO 3HAYMMOCTH
JACCEpTaIN.

JluccepratoHHbINA COBET OTMEYAET, YTO Ha OCHOBAHUH BBITIOJTHEHHBIX COMCKATENIEM HCCIIEI0BaHHIA:

paspafoTaHa TMpPUHIMIMAIbHAS TEXHOIOIMYECKass CXeMa Yy3a XJIOPUPOBAHHMS THTAHOBOIO
KOHLIEHTpaTa SIperckoro MeCTOpOXKIEHHS B IIPUCYTCTBUM HEPTIHOIO KOKCa;

NpeJIoiKeH TPEeITIOIOKUTEIBHBIN XUMH3M TIpoIiecca XJIOPUPOBAHUS [IOKCUIA TUTAHA B KHUISIIIEM
CI10e;

JAO0KA3aHA TEPCICKTUBHOCTH HCIIOIB30BaHUSI KBapI-ICHKOKCEHOBOTO KOHIICHTpaTa ISl TOydYeHWUs
TETpaxJIOpH/ia TUTAHA B PEAKTOPE KUTISILLIETO CIIOS;

Teoperiueckasn 3HaUUMOCTb UCCIIEOBAHHSA 0OOCHOBAHA TEM, UTO:

JI0KA32HO Pa3/IMukie B 3aKOHOMEPHOCTAX KOHBEPCHMM MAKPOKOMIIOHEHTOB KOHIIEHTPATOB SIperckoro
MECTOPOXKICHHS U COIEPIKALIMXCS B HUX IPUMECEN PEIKUX 2JIEMEHTOB;

MPUMEHUTENTBHO K MPOOJIeMaTHKe TUCCEPTaIH pe3YJIETAaTUBHO (3PPEKTHBHO, TO €CTh C MOTyUYeHHUEM
00JIaIal0IIMX HOBM3HOM pe3yJIbTATOB) HCIIONB30BAH KOMIUIEKC COBPEMEHHBIX (PU3UKO-XUMHUYECKUX
METOJIOB HUCCIIE0BAaHMs, B TOM UKC/IE aTOMHO-OMUCCHOHHON CIIEKTPOCKOIMH, PEHTTEHO(GAa30BOI0 aHATA3a,
PacTpOBOM ATEKTPOHHON MUKPOCKOIIMH, SHEPTOIUCIIEPCUOHHON PEHTTEHOBCKOM CIIEKTPOCKOITUM;

H3JI07KEeHbI PE3yJIbTarhl KOMIUICKCHOTO MCCIIEIOBAHHS IIPOLIECCOB XJIOPUPOBAHMS C KUIIAILEM CJIO€
KBapLIEUKOKCEHOBOTO M aBTOKJIABHOTO KOHLIEHTPATOB SIpErckoro MECTOPOXKIEHHS M COAEPIKAIMXCS B
HUX TpUMeceil peaKuX METa/LUIOB; OIpeJielicHa SHEPIWsl aKTHBALMM XJIOPUPOBAHMS JUOKCUZIA TUTaHA
SAperckoro MeCTOpOXKICHUS;

PACKPBIThI 3AKOHOMEPHOCTH BITMSHKS (PPAKIMOHHOIO COCTaBa KBapI-IEHKOKCEHOBOIO KOHIIEHTpaTa
Ha KMHETUKY U CTETICHb KOHBEPCHM JIMOKCH/IA TUTAHA;

H3y4eHbl XUMHYCCKUI, MHHEpaIbHBIA, IPAHYJIOMETPHYECKHH COCTaB KBapI-JICHKOKCEHOBOIO
KOHIIEHTpara SIperckoro He@QTeTUTaHOBOTO MECTOPOJKIACHHMS M KOHLIEHTpaTa IIOCji€ AaBTOKIABHOIO
BBIIIIE/IAYMBAHNSA, 4 TAKOKE TOBEJICHHE MX KOMIIOHEHTOB B IpoOLIEcce xnopHpOBaHml B KUIILIEM CJIO€ TIPH
Pa3TUYHBIX YCIIOBHSIX — TEMIIEpaType, IPaHyJOMETPUUECKOM COCTaBe, COOTHOLIEHUU YIJIEPOJ] — JAUOKCH]T
TUTaHA.

3HaYeHYE [TOTYYEHHBIX PE3YJ/IBTATOB UCCIIEIOBAHUS VIS PAKTUKHU TOATBEP/KAAECTCA TEM, YTO:

pa3spaboraHa NPUHLMNHAIbHAS TEXHOJOTHYECKAs CXeMma y3Jjla XJIOPUPOBAHUSA TUTAHOBOIO
KOHIIEHTpAaTa B IPUCYTCTBHU HEPTAHOTO KOKCA;

onpeJesieHbl  ONTUMAIBHBIC YCJIOBUS Ipoliecca XJIOPUPOBAaHMS — KBapI-ICHKOKCEHOBOTO U
aBTOKJIABHOTO KOHIIEHTPATOB B PEAKTOPE KUTISILIIETO CJ1081, 00ECTICYUBAIOIIUE CTETIEHh KOHBEPCHM JUOKCHIA
ThTaHa He MeHee 90%;

MpeICTaB/IeHbI UCXOHBIE JaHHbIE /IS TIPOECKTUPOBAHUS ONBITHO-IIPOMBILIUIEHHON YCTaHOBKHU
XJIOPUPOBAHUSI THTAHOBOT'O KOHIIEHTpaTa MOUTHOCTHIO 480 TOHH B roOI.

Pesynbratel paboThl MOTYT OBITH pPEKOMEHIOBaHbBI IS HM3YYEHHS W BHCAPEHHMA B HAYYHBIX H
00pa3oBATENILHBIX OpraHMW3alMsAX, a TalKe Ha MpeNPUATHAX, 3aHUMAIOLWIXCA pEIICHUEM 3a/1a4
repepaboTKM  TUTAHCOJEPIKAILETO CHIPhS, B YacTHOCTH, B OTKPBITOM AaKIMOHEPHOM OOLLECTBE
«SIperaPyna», OTKpBITOM aKIOHEpPHOM OOLIecTBe «SIperckas HeTeTHTaHOBass KoMIraHusy», MHcturyre
METLTYypIuM ¥ MarepuasioBeieHuss uMeHu A.A. baiikosa Poccuiickoil akagemun HayK, AKIMOHEPHOM
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MPOMBIIIIEHHOCTH «I MPEeMET.

OrieHKa JIOCTOBEPHOCTH pe3yJIbTaTOB KCCIIEIOBAHMS BBISIBIIA:

VISl IKCTIEPHMEHTATIBHBIX paboT pe3ysbIaThl MOMyYeHbl Ha CEPTHQHMIMPOBAHHBIX yCTAHOBKAX M
CTEHIAX, C HCTIOE30BAHIEM COBPEMEHHOTO AHATTUTUYECKOTO 000pYI0BaHHs;

uiesi Gasmpyercsi Ha OOOOIICHUU TIEPEIOBOTO OTbITa B OOMACTH MepepadbOTKU THTAHCOJEPYKAIIETO
CBIpPbS;

YCTAHOBJIEHO COBIIAJICHHE ABTOPCKHX PE3YJIBTATOB C JaHHBIMU, MPE/ICTABICHHBIMI B HE3aBHCHMBIX
MCTOYHHKAX IO IAHHOM TEMATHKE — B TEX CITyUasiK, KOIjia TAKOE CPABHEHUE SRIAETCS OOOCHOBAHHBIM,

[I0CTOBEPHOCTB TOTYYCHHBIX PE3yJIBTATOB OOECIeYeHa HCTIONB30BAHHEM METOMK OKCIICPUMEHTA,
COOTBETCTBYIOLIMX COBPEMEHHOMY HAY4HOMY YPOBHIO, U HOATBEPK/ICHA UX COITIACOBAHHOCTBIO;

BBIBOZIBI JIUCCEPTAIIMM OOOCHOBAHbl M HE BBI3HIBAIOT COMHCHHS M COIVIACYIOTCS € COBPECMCHHBIMU
TIPE/ICTABICHISIMU O XUMHH U TEXHOJIOTUU PE/IKIX SICMEHTOB.

JIM4HBLA BKJIA COMCKATESsl COCTOMT B HETIOCPEJCTBEHHOM Y4YacTHW B MOCTAHOBKE OCHOBHBIX 3a/1a4
VICCIIEIOBAHKIS, Pa3pabOTKe TEXHOMIOTHYECKUX CXEM DKCIIEPUMEHTATBHBIX CTEHIIOB, y4acTHH B IIPOBC/ICHHN
SKCTIEPHMEHTOB, YYaCTUH B HHTEPIPETAIMK PE3yJIbTaToB, TOATOTOBKE OCHOBHBIX nyO/mMKatmii - 1o
BBITIOJTHEHHOU paboTe. '

JI¥iCCepTALMOHHBIA COBET MpPHUIIET K BBIBOXY O TOM, YIO JMCCEpTalysi NpEACTaBIACT coboi
3aBEPIICHHYI0 HAYYHO-KBATM(UKAIMOHHYIO paboTy, KOTOpas CONCPKUT —HayqHO 00OCHOBAHHBIE
TEXHOJIOTUYECKHE PEIIEHNs 3a/1au¥ TIOTYUeHHs TETpaxyiopy/ia TUTaHa W3 TUTAHOBOTO ChIPbS KpYITHEHIIICTO
B Poccum SIperckoro MecTOpOMKICHMS, MMEIOIICH CYLIECTBEHHOC 3HAYCHWUC VI CTPAHBL. [Io cBoeMy
COZIEP/KAHMIO [ACCEpTAllsl OTBEYACT TACTIOPTY  CHEIMATBHOCTH 05.17.02 — Texuonorus peaKHX,
PACCESHHBIX M PAIMOAKTUBHBIX YIEMEHTOB B 4acTh «Crioco0bl pasoKeHHs ChIPbsl PasTMHBIX BUIOB C
[EPEBOJIOM TIEJIEBBIX KOMIIOHEHTOB B MOJIBIDKHOE (YAOOHOE Ui JIUIbHEMIIEH epepaboTKK) COCTOSIHHE.
KoHBepcHs! IOCTHIKEHHI TEXHOIOTHM PeJIKAX METALIOB M S/ICPHON TEXHOJOIMH, HCTIONB30BAHUE OMbITa
SKCIUTyaTAlMK THITMYHBIX IS JAHHOM OTpaciy NMPOMBIIUICHHOCTH IPOLIECCOB (copOLwsi, IKCTpaKIs,
[UIa3MEHHBIE, TUIAMEHHbBIE TNpOIecchl M T.L.) Yl CO3JAHMS MATOOTXOMHBIX, PecypcocOeperaiomx
TEXHOJIOTMHECKUX CXEM JPYTUX OTpaciieil POMBILLIEHHOCTU.. [0 aKTyanbHOCTH, HOBH3HE, TMPaKTUIECKON
3HAYMMOCTH JIMICCEPTAIMSl COOTBETCTBYET TPEOOBAHKSIM, YCTAHOBICHHBIM (T TONOYKEHIEM O TIOPSIKE
NPUCY)KICHHS YYCHBIX CTElCHE», YTBEPKICHHBIM —[OCTAHOBICHHCM IIpaBurenscTBa  Poccuiickoit
Denieparu ot 24 cenrsiops 2013 roma Ne 842 (¢ ¥3MEHEHUAMU JIOTIOTHCHHSIMU), TIPEIBABIIEMBIM K
JIMCCEpTALSIM Ha COMCKAHUE YYEHOU CTeTIeHH KaHIU/IaTa HayK.

Ha 3acemaruu 01 mapra 2018 rozma, npotokon Ne 4 JMCCEpTAIMOHHBINA COBET TPHHSIT PCLICHHC
npucyuTh MacrieHHIKoBY AJtekcanyipy HukomaeByudy y4eHyro CTENeHb KaHIMIaTa XUMHHECKIX HayK 10
crermabHocT 05.17.02 — TeXHOMOTUsl peIKUX, PACCESIHHBIX U Pa/IMOAKTUBHBIX 3JICMCHTOB.

IIpu MpoBEJEHNH TAHHOrO OIOCOBAHMSI IMCCEPTALIMOHHBINH COBET B KOIMICCTBE 15 4yenoBeK, U3 HUX
7 OKTOPOB HayK TIO CTIELMATBHOCTH U OTPac/Ii HAyK PacCMaTpUBAEMON JMCCEPTALIH, YIACTBOBABIINX B
saceanuy, w3 21 4eoBeKa, BXOJAIMX B COCTAB COBETA, MPOTOJIOCOBATH: 3a PUCYI/ICHHE YIEHOH CTENCHN
— 10, MPOTHB TPHUCY)KICHUS YUCHOH CTENeHH — 3, HEICHCTBUTEIIBHBIX OroywieTeHeit — 1, He mpUHUMa
y4acTHsi B TOJIOCOBAHMH — 1.

[Ipencenarens MMCCEPTALMOHHOTO COBETA
JIOKTOP XUMUYECKHX HAYK, Ipodeccop,
WIEeH-KOPPECTIOHIEHT PoccHiicKol akasie

AM. Yekmapen

/ N.J1. PactynoBa
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