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0cPHUl1aJIbHOrO OnnOHeHTa Ha JUIccepTaI..{110HHylO pa60Ty
 

Wy6HHKOBotf EJIeHbl BHf<TOPOBHbT "CTPYKTYPA ll' KIICJIOPO)JJIAJI
 
fIIlOHHIJ.AEMOCTh OKClLUOB co CMEIIIAHHOM fIPORO)J,HMOCThlO
 

SrJ"yBayCOO.8x-Feo.zM10J_1l (M=W, Mo)", npe.n,CTaBJIeHH)'IO Ha COI1CKaHHe yqeHOH CTenCHH
 

KaHLU1LJ;aTa XHMHl-:IeCKHX HayK no CneI..{HaJIhHOCTH 02.00.21 - XHMllil TBepnoro Tena
 

Ll.I1CCepTaUJ-IOHHaH pa60Ta llly6HHKoBOH EJIeHhl BHKTOPOBHbI nOCB5IweHa 

I1CCJleLJ;OBaHl1lO BJUlJIHIDl qaCnrqHOrO H30Mopc]JHOro 3aMellleHlUJ Ko6aJTbTfl Ha BOJIbcPpaM 11 

MOJU16LJ;eH B nepOBCKl1T3X Sr[.yBayCoo.gFeo.203_1i Ha ero cPH3HKo-xHMWIecKHe 11 

cPYHKUl10HaJIbHhTC CB0i1CTB3, 3 TalOKe - Ha MexaHIBM Kl1CJlOpOllHOH npOHIfUaeMOCTVT 

MeM6paH, DpMTQTOBJIeHHbIX VI3 3THX MaTepHaJIOB. 

AKTYanhHOCTh TeMbi l1CCne.nOBaHllil OqeBH,D,Ha H He Bhl3.blB3eT COMHeH11H, TaK KaK 

nepOBCKl1TbT SrCoo.8Fe'O.203_1i (SCF) H BaO.5SrO.SCOO.8Feo.203_1i (BSCF), 06JIa)laIOT peKOpLlHbIMYI 

3Ha-qeJU15JMH KHCJlOpO)lHOH npmUUJ;aeMOCTH B p5ILJ;Y OKCI1l{OB co CTPyKTypOM ncpOBCKHTa co 

CMelllaHHOH KHCJIOpOLJ;--3JIeKTpOHHOH npOBO,lUIMOCThlO (CK3II) 11 5IBJIJ[lOTC5I nepcneKTHBHbIM 

MaTepllaJIaMI1 LJ;JI5I C03LJ;amIH KHCJIOpo.n-npOTIHuaeMbIX MeM6pan R 3JIeKTpO,D;IlhlX MaTepHaJIOB 

JlJUI TBep.aOOKCIUl,HbIX TOrrJIHBHbIX 3JIeMeHTOB (TOT3). ,n;JIH yBeJIHtICHYUr cTa6VIJIbHOCTH 3THX 

cPa3 11 nOllaBJleHHR He)J{eJIaTerrbHbTx c]Ja30BbIX npeBpameHHH rrpJI yrryllllleHHJit: HX 

rpaHcnopTHbIX CBOtIcTB MaTepHaJIOB Reo6xOllHMO qaCTlflIHOe 3aMeweHue Ko6a.rIbTa Ha 

BbICOKO-3apHl(HbIe KaTHOHbl, TaKlle KaK W'r6 
H Mo 16. OllHCIKO B JII-ITeparype OTCyrCTBylOT 

CHCTeMaTWIeCKHe .n:aHHble 0 BjJlUI!HHH BOJIh<ppaMa H MOJIH6,n:eHa Ha cP'H3HKO-XJit:MRlICCKHe H 

cPYHKUHOHaJIbllliIe CBOHCTBa MaTepHaJIOB Ha OCROBe SCFIE SCF. 

TaIGIM o6pa30M, pelllaeMhle B i-IacT05IWCH pa60Te 3aJlal.IH 5lBJUllOTCH aKTYaJIbHbIMU, KaK 

C cPYHJlaMeHTaJIbHOH, TaK II C npaKTlllleCKOH TOlIKli 3peHHH. 

AKTY3JJbHOCTb rro.llTBep)K)laerc5I 11 Te~l, qyO pa60Ta 6bUla IIOll,D;ep)KaHa POCCHllCKJIM 

HaytrHhlM cPOHLJ;OM, PocCHIkKUM c]JOH)lOM cPYHJIaMeI-ITaJIbHhIX MccJIe.aoBaH1111 H BbIllOJIHerm B 

paMKax I1TITerpaUJIOHHbJX rrporpaMM C11611pCKOro OTLIeJIeHIDT PAH. 

HaYl.J:uaSl ueHIlOCTb Ii HOBU1Ha pa60TbI 3aKJIlOl.J:aeTC5I B CJIe,n:)'IOLUeM: 

- BnepBbTc CHHTe3HpOBaHhI Ii HCCJIeJlOU3Hbl HecTexlioMeTpwlecKHe nepOBCKHThI 

COCTaBa SrCoo.8-xFeo.2Wx03_1i. TIOKa33HO, lJTO BnelleHl:1e BbIcoKO-3ap.HllHhlX KaTI10HOll W6 
+ 13 

CTPYKTYPY OKCH)la SCF npl1BOJJJiT K nOnaSJIeHHIO cPa30BOrO ncpexoLJ;a «nepoBcKIlT

6paYHMHJIJIepHT» 11 06pa30BamnO 90-rpallYCHbIX HaHOpa3MepHI,IX jJOMeHOB c 

ynop51ll,OqeHHeM KHCJIOPOjJHbTX BaKaTTcHit 
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- BrrepBbJe nOKa3aHO, 'ITO BBe.lleHl1e KaTlfOHOB Mo
6
+ B CTpYKTYPY OKCH)l8 BSCF 

npHBO.llJIT K ysenHqemUD em CT86I1JIbHOC111 B OlillCJHITCnbHbIX YCJIOHItlIX B pe3YJTbTaTe 

nO,llaBJIeHlIJI <pa30BOro nepeXOl{a «KY6I1QeCKHM,-reKCarOHaJIbHbIH rrepOBCKYJT». BnepBliIe 

nOCTpoeHa epa10BillI JU1arpaMMa )lJ151 Bao.sSro.SCOO,7SFeo.2Moo.OS03.o. 

- BnepBbJe KOMITneKCOM MeTO.llOB (in situ 11 ex situ peHTreHOBCK851 J{H¢paKllHJI, 

Mecc6aY3poBCKaJI crreK'"rpOCKOl111i1, MHJ<pocKornul BblCOKoro pmperneHIDI) nOKa3aHO, "tffO 

6
BBC.lleI-HIe BbTCOKO-3ap5111HbIX KaTHOHOB W6

+lMo + B C1pyKTYPY OKCHLJ:0B SCF VI BSCF, 

cooTseTcTBeHHo, rrpI1BOJ..I)1T K 3HllOTaKCHaJIhIIOMY pocT)' J\.OMenon co CTpyKTypOH .llBOHHOro 

nepOBCKl1Ta pacrrpeJ(CJICHIlbIX B MaTpI1ue 

HeCTeXI10MeTpI14eCKOro rrepOBCKl1Ta C Ky6I1"tleCKOH CTpyKTypoit 

- BnepBble I1CCJIenOBaHa KMCJJOpO)lHIDI rrpOHI1UaeMOCTh ra30IIJIOTHbIX LJ:HCKOBbIX 

KepaMl14eCKMX MeM6paH SrCoo.&-xFeO,2Wx0 3-o (O.02::SX:SO.l), orrpe.lleneH@ JII1MHTHpYIDIllHe 

CTa]l}lI1 I1 3Hcpnm aKTHBaUHI1 KHCJJOpO.llHOrO ·rpaHcIIopTa B 3THX MaTepI1aJlaX H rrOKa3aHa 

cTa6HJIbHOCTb pa60TbI MeM6paH B aTMoc¢epe CO2

- BnepBwe I1cCne.ll0S8Ha KI1CJIOP0ll.HaJI rrpOHllI(aeMOCTb MHKpOTpy6tIaThTX (MT) 

KepaMlll·lecKHx MeM6paH COCTaBa Bao.sSro.SCOO.8-xFeo.zMoxOH (x=O, 0.05) I1 p33pa6oTaH8 

MaTeMaTHtIeCKaJI Mo.ueJIb KHCJIOpOLJ:HOH npoHHuaeMoCTH B M'r MeM6paHax; onpelleneH8 

JH1MI1TI1PYIOIJ..I.:aJI CTal{l1~ H ]HeprH51 aKTI1BaUHM rrpouccca KHCJIOpo.uHoro 1paHcfJOp-ra. 

BnepBble nOKa3aHa cTa6liJIbHOCTh pa60TbI MT MeM6paHhI Ha DeHOBe 

Bao.sSro.SCoO.7SPeO.2Moo.OS03-o B pe:>KHMe TepMOUHKJIHpOBaHli51 B aTMoc<l>epe CO2, 

llpaKTH'IeCKaSl ueHHOCTb pa60Tbl onpe.ueJI51CTCJI: 

- nOJIy4eHHeM HOBblX rrepCneKTIlBHhIX OKCH,IJ;HhJX MaTepHaJl013 SrCoo.ll.xFeo.2Wx0 3-'6 

(O.02::;X:::;O.1) II (O::;X:::;O.05), o6na.n.mollU1X BhICOKOH. 

cTa6I1JIbHOCTbJD, ,[lJTH KI1CJIOp0.ll-npOHI1uaeMbIX MeM6paH, HCIlOJIh3yeMhIx B rrpou:.eccax 

CeIlapal.lHH KilCJlOp0.lla. 

- C03.uaHHeM MHKpOTIJy6"LJaTbIX KepaMHtIeCKHX MeM6paH Ha OCHOBe Bao.sSro.sCoO.8

xFeO.2Mox03_o, o6JIa.uaromHX peKop.uHI,IMli 3Ha'letHUIMH KlICJIOP0J(HbIX IIOTOKOB. 

- .ueMOHCTpaUHen Toro, qTO OKCl1.llbI COCTaBa Bao.sSro.SCOO.8-xFeo.2Mox03_o iBJIIDOTC5I 

rrepCneKTI1BHbIMH KaTO)lHblMH MaTepl1aJIaMli .ll.Jl.ll TOT3. 

,l,(ocToBepHOCTb pa60TbI nO.lnBep)J()l,aeTc~ npHBJIeqeHHeM cOBpeMeHHblx cPH3HKO

XHMWleCKJiX MeTO.uOB V(CCJICjlOBaHIDJ B COgcTaHHH C cOBpcMeHHblM o6opynoBaIIIIeM: 
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pCHTreHOBCKllll ):(H<ppaKTOMeTp Ikuker D8 Advance, oCHaw:eHHblM: B:hICOKOTe~mepaTy,pHoH 

peHTreHoBcKofi KaMepoM HTK·1200N (Anton Paar, ABC1pH5I); yCTaHoBK8 Mecc6ay3poBcKOM 

cneKTpOCKorrHH NZ-640/2; CKaHJ1pYlOIUHM 3neKTpOHHbIH MI1KpOCKOrr TM-IOOO; 3Hepfo

):(l1cnepCl10HHbIll EDAX crreKTpOMetp «Phoenix»; npocBe"tJHBalOW:HH 3JleKTJ>OIU:lhIH 

MI1KpOCKOn BbICOKoro pa3pemeHlliI JEM-20 10 (pa3pemalOlIlaJI cIloco6HOCTb 1.4 A). 

)J;OCTOBCpHOCTb rronyY:CHHbIX pe3yJIbTaTOB IIOllTBepIKAaeTC5I TalOKe ax xopomcM 

BOCnpOl1.3BO)lHMOCTblO IT caMocornaCOBaHHOCThlO. 

AH(1JlU3 OCH06HblX pe3VJlbnWm06 U 6bl60006 

.D.HccepTaUHOHHaJI pa60Ta COCTOlIT 113 BBe,n:eHllil, rneCTl1 fIJian, 3aKJTlOliCHIDl, BbIBO,n:OB, 

CrrHCKa COl<parn;emIH H IICnOJIb3yeMblx 0603HalIeHHH M CIII1CKa JlIITeparyphI. MaTepl1aJI 

113JIOlKeH Ha 144 cTpaHHuax 11 co.uep)Kl1T 96 pl1cyHKOB, 11 Ta6mm l1 CIlIICOK JIlITepaTyphI 113 

124 CChTnOK. 

Bo BBeJleHHH o6ocHonblBaCTC.H aKTyaJIbHOCTh TeMbI, epOPMYJll1p)'lOl'C5I ueJlb H 3a.lla"lJ11 

HCCJleD;OBaHm:I, npHBOIDITC5l: OCHOBHble rrOJIQ)IeeHllil, BbIHOCHMhIe Ha 3aIlurry. 

B nepBoM rnase npHse.lleH 0630P mnepaTypHblx llaHHhIX, B KOTOpOM 

paccMaTpHBafOTC51 CTPYKfypa H <PYHKUHoHaJrbHhIe cBoi1cTBa nepOBCI<HTOrro.n:06H'bIX QKCM.r:\OB 

fJa OCHone SCF H BSCF, a TaK)f(e \if)( npJilMCHeHHe B KalICCTBe K.I1cnopOll-llpOHl1uaeMblx 

MeM6paH M5I Kal!aJlHTH"lJeCKHX MeM6paHHibIx peaKTOpOB 11 KaTO,D,H.bIX MaTeplIanOB lln51 

TSep,D,OOKCH,D,HbIX TOnnl1BHblX 3JIeMemOB. ITpenCTaSITeHbI cnoco61@ MO.D.m}mKaUH11 CTpYKTYPbJ 

11 KHCJIOpO,UHOH: rrpOHlU.I;aeMOCtlf ,UHCKOBbIX If M11Kp0TPy6l.J:aThIX MeM6paH Ha OCHose SCF 11 

BSCF OKCHnOB. JIlITepaTYPHbIH 0630P 113JIO:iKeU JlOIWIHO, nOC,ijell.OBaTenbHO 11 HJIJIlOcTP11pyeT 

Sa)KHOCTb TCMbl MccnCnOBaHI1.H. 

Bo STOpOn rJIaBe JlHCCepTaUHH onMCaJlbI 3KcrrepHMeHTaJIbHhle MeTO,D,hI IICCJIeno:saHH5I, 

iHCXO,D,Hble Man,pHaJIbI H HX xapaKTepHCTHKH, MeTO,D,MKH nO,1J;l'OTOBKH 06Pa3UOB. 

ITpenCTaBJIeHHbIH MaTepHaJI .n:eMoHcTprrpyCT BbTCOKHH 3KcrrepMMeHTaJIbHbIH ypoBeHb 

npoBelleHHH HCCJIe.D.OBaHI1H, BblnonHeHHb1X C HCnOJlb30BaHl1eM cOBpeMeHfUJX <p113HKO

XHMWIeClrne MeTOllOB. 3KcrrepHMeHTaJIbHbIe pe3ynbTaTbI nOJI)J(HbIM 06pa30M o6pa6oTaHbI C 

I1Crronb30BaIIHCM rrepcnonoro nporpaMMHoro o6ecnelIeHH.H M KpHTH"lJeCK.I1 OCMhICneHhI. 

OCHOBHbIC pe3ynbTaTbI HCCJle,D,OBaH11.lI H3nOIKeHbI B Tperbei1, qeTSepToH, Il.HTOH H 

rueeToH rJI3BaX AHccepTaW-IH. 
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B weTbeM DIaBe rrpeACTaBJleHbT PC3YJIbTaTbl I1CCrre,I:t:OBaHlliI CTpYKTYpbI I1 

MHKpOCTpyKTYpDI HeCTeXI10Mel'pWleCKMX OKCI1,I:t:OB Ha OCHOBe SCF l 3aMemCHHhIX W 

(SCFWx), M BSCF, 3aMemeHHbIX Mo (BSCFMx). TIoKa3aHO, '-ITO 3aMerueHVIe K06aJIbTa B 

cTpYKTYpe SCF H BSCf BbICOKO- 3ap5l,I:t:HbIMI1 KaTI10HaMI1 W 
6 
+ IT Mo

6 
+ npHBOJUIT K epa30BoMy 

paCCnOemllO (npM x~0.03 ,Ivur SCFWx 11 rrpH x~0.05 )llli£ BSCFMx) 11 3H.1l0TaKCIHlJIbHOMY 

POCTy HaIWpa3MepHbIX ynop5l,noy:eHHblX ,n:OMeHOB JlnoihlbIX nepOBCKHTOB Sr2CoW06 H 

(BaJSr)CoMo06 ,UJUl SCFWx iII BSCFMx, COOTBeTCTBeHHO, pacnpe.neJIennbIX B MaTpHue 

HecTexnoMeTpHl.feCKOrO rrepOBCKHTa. 

B '-IeTBepTOH fJlaBe npHBe,II6HbI PC3YJIhTaTbl BWCOKOTer.meparyprroro HCCJle.noBaHIUI 

KI1CJIOP01UWM. npOHl1uaeMOCTH jlHCKOBhIX r830TTJIOTHhIX MeM6paH COCTaBa SrCoo.8_xFeo,02W x03

I) (x=O, 0.02, 0.03, 0.05, 0,1) B 3aBI1CI1~mCTII 01' TeMIIeparypbl, naBJIeHJUr 11 TOITlUHHbI 

MeM6paHhl. YCT8nOBJICHO, LJ:TO BBeAeHl1e B crpYK1YPY SCF KaTHOHOB W 
6 
+ rrpHBO,llJIT K 

He3Ha1mTeJIl:'HoMY CHl'DKeHl1lO KHCnOpO,llHOM npoHMuaeMocTH H O.ll.HOBpeMeHHoMy 

yBeJIHLJ:emnO MexaHJ{qecKoM cTa6uJl,bHOCTH MeM6paHHblx SCFWx MaTepHaJIOB npl1 

Ter.meparypax T:::;700 °C I1 HI13Kl1X p02, BKJIJOqa.ll 8ThlOcepepy C 20% CO2, a rrpouecc 

KJICJIOpOllHOro lpaHcnopTa B JUIMHTHpyeTc~ o6beMHoH )lutP<pYTJIen IrnCJIOpO,1l3 JJPI1 BbICOKHX 

TeMfJeparypax, B TO BpeMH KaK YMeHbIlleIIHe re:r.mepaTYpbJ npH80)JlIIT K YBem1q.eHHIO BJIJI5lHlliI 

KHHeTHKI1 nOBepXHOCTHbIX peaKUHM Ha KHCJIOpOllHhle nOTOKH:. 

B llilTOR fflaBe rrpUBe,llCmI pe3YJlbTaTbl BbICOKOTCMncpaT)'pHoro HccnellOBaHH5I 

KllCflOP°L(HOH npOHlIUaeMOCTM MHKpoTpy6qaTDIX (MT) MeM6paa Ha DCHOBe 

HeCTeXHOMCTjJHLJ:CCKHX nepOBCKHTOB COCTaBa BSCfMx (x=O, 0.05) B 3aBHCHMOCTH 01' 

TeMncpaTypw H nap~JIaJIbHoro llaBJICHJI5l KHCJlOp0,lla. TIoK83aHo, 't.ITO BBe,lleHl1C MOJI1I6L(eHa B 

CTpyKTyPY BSCF npI1BoJJ;l11 K YBCm!LJ:euillO KllCJIOpO)lHbIX nOTOKOB 'lJepe3 MT MCM6paHbI. 

TIpeLl!JIO/KeHa MaTCM3TWIeCKa.R MO.l]eJIJ:, wur aHaJIH3a KI1CJIOPOllHMX IIOTOKOB B MT MeM6paHax 

Ha OCROBe OKCH.lla BSCFMx (x=0, 0.05) H OOKa3aHO, \.fTO paCCq~1TaHHble no HeM BeJIHLJ:l1Hhl 

nOTOKOB XOpOlllO cOrJIacYIOTc5£ C JKCrrepHMCHTaJIbHO w3Mcp5£eMhIMl1. YCraHOBJICHO, lHO 

6
BBe,IlCm:JC KaTl10HOB M0 -l' B cTPYKTYPY B SCF rrpHBOlllIT K yBeJIHLJ:emUO cTa6l1Ju:'HoCTH 

KHCJIOP0,IlHhlX rrOTOKOB no BpeMCI-IYI. 

B WeCTOI1: I'JIaBe IIpe,IlCTaBJICHhl pe3YJlhTaTW l1CCne.ll.0BaHllil Ol(CHllOB na OCHOBe 

BSCFMx B KaLJ:eCTBe nOTeHumUIbHhlx KaTO,UHbIX MaTepHaJIOB. nOKa3aHO, 'liTO KaTOTJ;HbIH 

MaTCp0:aJl BSCFMIO XHMWleCKH COBMeCTllM C JJIeKTpom·l.TOM CGO IiIPM: T~900 °C. 
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B SbIBOnaX 11 3aKJIl04eHl1H rrpocyMMHpoBaHbI fJIaBHble pe3YJI1TaTbJ pa60TbI. 

06beM H Ka4ccrso 3KCnepl1MeHTaJIbHblX HCCjle.n.OBaH1iH, BhlIIOJIHeHHbIX 8 pa60Te, 

OTBel.{aJ<)T CaMbIM BbICOKl1M CTaH.Il3pT3M IT COOTBeTCTBYIOT MHPOBOMY ypOBHlO. Pa60Ta 

OTJIWfaeTCH BhICOKOH CYlCTeM3T1flIHOGThlQ IIO)..{Xona, a ypoBeHb OCMblCJJeHlliI H 0606meHHJI 

pe3YJIbTarOB cooTBeTcTByeT BceM He06xo.IlHMbJM Tpe60BaHH.HM. He BbI3bIBaeT COMHeHJ1Jl, l.{TO 

)J,aHHa51 pa601'a HBJUleTCH QeHHhIM BKJIa)lOM KaK B XJiMillO TBep.n.bIX OKCHllHbIX MaTepI-HUIOB, 

cnoco6c1'By.H ee pa3BHTHIO, TaK H S propa6oTKy HOBoro nOKOJJeHHJI BbICoKo3ep¢eKTHBR1IX 

KHCJIOpO)l-rrpmIHuaeMhlx MeM6pan. Pa60Ta XOpOUlO CrpYKT)'pMpoBan3 H H3JIO)f(ena, O):(HaKO 

OpB 3HaKOMCTBe C HeM B03HHKJJl1 HeKOTophle BonpOCbl H 3aMeQaRl15I. 

1.	 nOpOH aSTop HCrrOJIb3yeT Hey,n,atmyro llJUl: HeycT05IBrnylOCR TepMHHOJIOrmo. 

Tpy,1l,HO IIOIUlTb, 41'0 0603I-JalJaer «HenpepblBHaH cPa30BaH J(HarpaMMa~) (CTp. 6) HJIH 

«IIJIOTHOC1'b 06McHHBamWHXC.H a1'OMOS» (crp. 31) H «)llIcP<PY3IDJ Qepe3 neepeKTI-JYlo 

CTpyKTypy» (eTp. 32) BMeCTe C «)l;J1<pcPY3HeH rrOTOKa» H «l'Bep,1l,0<pa.3HOH 

)J,H¢¢Y3HeH) (CTp. 35). ¥lcIIonb30B8Hl1e pa3HblX BapHaHToB Tepl\U1Ha 

«cTa6HJI&HOCTII» - <pa3OBOtl:, CrpyKTypHOH, TepMOXHMI1.4ecKotl: TaIOKe CTaIHlT Bonpoc 

o TOM, 41'0 aSTOp nonpmYMeBae1' nOL{ Ka)J(l(bIM 113 HllX? 

2.	 }!3 pa3neJIa «MeTo,uoJlonm IT MeTO)lbI HCCJIe.Il,OBaHlli[» CJIe.uyeT, qTO cO)lep)KaHlIe 

KlICJIOpOna B o 61>eKTax HCCJICll.OSam1H onpenCn.HJIOCb TOJIbKO MeTO.llOM 

HO)J;oMeTlmlIecKoro HlTpOBaHHH (CT}). 8). Ho 3TMM MeTO,UOM HeB03MO)J(HO nocT'pOHTb 

«P02-T -8» J(lialpaMMy. B 3TOH CBJI3YI, MeTOl\HKY rrocrpoeHIDI paBHoBecHoH <paJOBoi1 

,1l,HarpaMMbl «P02-T-0» CJIenOBaJIO 6hl rrpHBeCTH rrO.Ilp06HO B TeKCTe )lHCCepTallHJi, a 

He CCbJJ[anC5I Ha HCTOgRHKVT (CTp. 65.). Ee3 3Toro B03HI1KaeT Bonpoc 

paBHoaecHocTH COOTBeTCTBYJOlll.l1X .IlaHHbIx? 

3.	 Ha peHTreHorpaMMax SrCoo.8-xFeo.2Wx03-S, npHBe.lJ.eHHbIX Ha pHC. 52, y)J(e I1pI1 

x=O.02 CJJeB3 OT OCHOBROiO FlHI\:a npocToro rrepOBCK11Ta OyqeTJIMBO BH)leH OCHOBHOH 

m:l.K ,1l,BOHHOro, Torna KaK B 1'eKCTe YKa3bJBaeTCH (eTp. 70), lITO 06pa30BaHHe 

,1l,Byx¢mHoM cnCTeMbI rrpOHCXO)J;JIT OpR x>O:03. B 3TOH CBH3I1 - a mo6aJ1 

HeO,1l,Ho<pa.3HaH CMeCb, nOJlY4HBWa5lC51 npH CHHTe3e, npe,1l,CTaBJJ5leT co60li 

«C3MoopraHH30BaHHblH KOMIl03lITHbIH MaTepHaJI» (CTP. 73)? 
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4.	 ,lI,onycKaeT mr aBTOp, q"f0 OTCYTcTBl1e upH3HaKOB cPa30BOrO nepeXO)l,a B BSCF 

Bhl3BaHO He cOBoKynnocTLIO npI1'-lHH, OTMe~leHHhlX na CT{). 85, aero 3a:Me.uJIeHHbIM 

npoTeKaHMeM? 

5.	 MO:>KeT JIH HemmeHH8H 3aBM:CHMOCTb lillCJIOP0,ll,RblX nOTOKOB (cTp. 94) 6WTb 

Bbl3B8H8 pa3HbIMH rpa.uHeHTaMH KOHUCHTpaU.HH B8KaHcHH KllCJIOpo.ua TIO TOJIII.I,HHe 

06pa:ma npM Pa3I,fhIX TeMrreparyp8x, HO rrOCTOHHHOM rpa,lll1eHTe .uaBJIeI-lIUI 

KHCJIOpOJla. 

6.	 OTcyTCTBMe MTorOBoro ypaBHelHUI .uml paCqeTap02 n.uOJTb MT MeM6paHhi (CTp. 109) 

He rr03BOJUleT oueHHTh p.HLt BhIB01l0B aBTopa - nOl.reMY 3TO p02 MO:>KHO JIerKO 

paCCl.Il1TaTh H rrO'-leNlY ero yaeJIWleHHe C .llJUIHOH MeM6paHbI flO.ll'-lliIDIeTC5I 

JIOrapmpMli'-lCCI<OMy 3aKoHY'? 

7.	 KaKRM 06pa30M I13 epaKTa lleJIHUeHHOcHI 3aBHCHMOCTH KHCJIOpo)J.Horo nOTOKa OT 

,1iI.JIHHbl peaKTopa BhITeKaeT oTcyTcTBHe cPH3H'-leCKOrO CMI>IC:Ia B npe.llCTaBJIeHHH 

TeMrreparypHoH 3aBHCMMOCTH 3Toro nOTOKa )lJUI MeM6paHhi .uaHHoH KOHKpeTHoH 

,1lJIHHbI B KOOPllHH8T8X AppeHnyca (CTp. Ill)? TeM 6o.Jlee, '-lTO 3TH Koop.uHHaTbI 

6bIJIH ycneuIHo MCn0J1b30BaHhI .uml: ,1lHCKOBOH MeM6paHhI, 8 .litHCK Bcerna MOiKHO 

COruyTh 11 npe.uCTaBHTb B BH,lle KyCK8 TPy6-qaTOH MeM6paHhl! 

3a.naHHhle BonpOCbl 11 HblCKa3aHHhle 3aMeQaHH.H HOCHT qaCTHblH xapaKTep H He B MJIIOT 

na fJ1aBHble TeOpeTHqeCKHe H npaKTH'-leCKRe pe3yJlbTaTbI, a TaKIKe BWBO,[J;bT ,UHccepTaUHM. 

OT,[J;eJlbHble pa3;:J;eJIbI pa60ThI B3a11MOCBH3aHbI H JIOffflIHO )l,onOJIIDrJOT Zl.PYif ,upyra. 

ABTopeepepaT npaSI1JlhHO OTpCDKaeT co,uep:>KaHHe .uHccepTauHH, a ee OCHOBHble pe3YilbTaTbI 

rrpe,uCTaBJleUbI B 27 rry6JIHKau;JUrX, B TOM '-lHCJle 5 CTaTbHX B peu;eH3HPyeMbIX HaYQRbilX 

>r<ypHaJ1aX 113 CllHCKa BAK H 22 Te3Hcax .lI0KJIa.llOB Ha BcepoccHHCKHX 11 npecTlDKHbIX 

f...le)J<nYHapOJlHhIX KOHepepeHUWlx. 

l(HcccpTaUHOTIJIa5I pa60Ta npe.llCTaSJHleT C060H 3aaeprneHHoe nayl.IHoe H.CCJIe.uonaune 

Ha aKTyaJ1hHyro TeMaTliKY, BWI10JlHCHHoe Ha cOBpeMeHHoM ypoBHe, pe3YJlhTaTbl KOTOpOfO 

.uocToBepHbl, H COOTBeTcTByeT BceM -rpe6oBaHIDIM H.9 «IIoJIo:>KeHilll 0 npHcy:>K.ueHHli ytleHhlX 

CTerreHeJ.[» (6 pc.naKIU1H IlOCTaIIOBJlemUI TIpamITeJIbCTBa POCCHHCKOH <Pe,uepaU;HH OT 24.09.13 

N~ 842), npCll'b5IHJUleMTilM K KanJJ;HnaTCKH}v[ ):(HCCepTaI{illlM. 

flo aKTYaJIbHOCTH TeMaTI1KJ1, nocToBepHocTH H HOBH3He nony'-leHHhlX pe3yJIbTaTOB, 

neHHOCTI1 )lJI5.I HayKH I1 npaKTHKH pa60Ta "CTPYKTYPA VI KI1CJ10POL(HA5I 
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TIPOHI1UAEMOCTh OKCI1)lOB co CMElllAHHOI1 ffPOBOjJJ1MOCTblO 

SrJ-yBayCoo.8-xFeo.2Mx03_0 (M=W, Mo)" y):{OBJICTBOp5[eT Tpe60BaHH}lM, rrpe):{b.HBJUleMbIM K 

KaII1HmaTCKHM ):{l1ccepTaUWIM, a ee aSTOp, Wy6HHKoBa EneHa BI1KTOpOBHa, 3acrrY:)luIBaeT 

Ilprrcy)K)lemUf eH yqCHOH CTeneml KaHlI)I)laTa XHMWIeCKHX HayK no cneUl1aJIbHOCTH 02.00.21 

- XlfMIDI TBep.n.oro Tena. 

OqnlUHaJIbHbIH OIIIlOHeHT,
 

llOlCTOP XHMI1"4eCKHX HayK, .L{OUeHT,
 

npoepeccop Ka¢eLJ.pbI qm:m-qecKofi 

l{ T-ICOpraHRLJCCKOH XI1MHI1 

I1HCl'ilTyra eCTeCTBeHHblX HayK 

cDrAOY EO «YParTbCKJlH ¢ene 
yHlIBepCIITeT lIMeHH oepBoro 

Ilpe3H,UeHTa POCCI1H D.H. EJIbIJ: • 3yen AHnpeH IOpbeBH"lf 

12 H05I6p5I 20 J8 r. 

620000 r. EKaTepl1H6ypr, IIp. J1eHYlHa 51 
e-mail: andrey.zuev@urfu.ru 
Tell.: +7 (343) 251-79-27 

.uoonUCb,~~~Hitiimmrnm~I lJa b.. __-.-., 
3aeepSnO l4~OHHoro o6eCne48Hli1s::l, 
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