
OT3bIB
 

OepHl.lJ1aJIbHOrO OrrrrOHeHTa Ha ,lJ,HCCepTau.110HHylO pa60Ty MaJIbIIIIKHHa 

,[(MHTPH~ AH,lJ,peeBl1qa Ha TeMy «PeaJIbHa~ CTpyKTypa H cBoikTBa 

yrrop~,lJ,OqeHHbIX 11 pa3yrrop~,lJ,OqeHHbIX epa3 B CHCTeMe Lao,sBao.sC003-0 

LaBaC0206-o», rrpe,lJ,CTaBJIeHHylO Ha COI1CKaHl1e yqeHOH CTerreHH KaH,lJ,H,lJ,aTa 

XHMHqeCKHX HayK rro crreu.HaJIbHOCTI1 02.00.04 - epH3HqeCKa~ XHMH~ 

,[(HccepTau.HOHHa~ pa60Ta MaJIbIIIIKHHa ,[(MHTPH~ AH,lJ,peeBl1qa rrOCB~LUeHa 

H3YQeHHlO epa30BOrO rrepexo,lJ,a Lao.sBao.sC003-o - LaBaC0206_0, yCTaHOBJIeHHlO 

rpaHHI.I, TepMO,lJ,I1HaMHQeCKOH YCTOHQHBOCTH K06aJIbTHTOB JIaHTaHa-6apH~ C Pa3HOH 

CTpyKTypOH B TeMrrepaTypHoM I1HTepBarIe 1000-11 OO°C H BbI~BJIeHHlO B3aHMOCB5I3H 

Me)[(,lJ,y KPI1CTaJIJIHQeCKOM CTpyKTypOH, cO,lJ,ep)l{aHHeM K:HCJIOpO,lJ,a H epH3HKO

XHMHQeCKI1MH CBOHCTBaMH H3YQaeMbIX Coe,lJ,HHeHHH. 

AKTYaJIbHOCTb I1CCJIe,lJ,OBaHWI CJIO)[(HbIX OKCH,lJ,OB C rrepOBCKI1TOnO,lJ,06HOH 

CTPyKTypOH 06yCJIOBJIeHa B03MO)l{HOCTblO I1X rrpaKTI1QeCKOrO IlpHMeHeHH~ B 

Pa3JIHQHbIX ::meKTPoxHMHQeCKHX yCTpoHcTBax, HarrpHMep, B KaQeCTBe 3JleKTpO,lJ,OB 

TBep,lJ,OOKCI1,lJ,HbIX TOIlJIHBHbIX 3JleMeHTOB, KHCJlOpO,lJ,OrrpoHHu.aeMblx MeM6paH 1'1 T.,lJ,. 

K06aJIbTHT JIaHTaHa-6apH~ 06JIa,lJ,aeT YHHKaJlbHbIM KOMrrJIeKCOM <pH3I1KO

XHMW-IeCKHX CBOHCTB, KOTopble orrpe,lJ,eJI~lOTC~ ,lJ,eepeKTHocTblO KHCJlOpO,lJ,HOH 

rrO,lJ,pellieTKI1, TeMrrepaTypoH H rrapu.HaJIbHbIM ,lJ,aBJleHHeM KHCJIOpO,lJ,a B oKpy)[(alOLUeH 

aTMocepepe. IlpH 3TOM, K HaCT05lLUeMY BpeMeHI1 ,lJ,aHHbIH OKCH,lJ, H3yqeH 

He,lJ,OCTaTOQHO, a I1MelOLUa~c~ HHepopMau.H~ rrpoTHBOpeQHBa. OQeBH,lJ,HO, QTO 6e3 

,lJ,OCTOBepHblx ,lJ,aHHbIX rro epa30BbIM paBHoBecH~M H B3aHMOCB5I3H Me:>K,lJ,y 

CTPyKTypOH, COCTaBOM 11 CBOHCTBaMH B CHcTeMe Lao.sBao.sC003-0 - LaBaC0206_0 

HeB03MO)[(Ha pa3pa60TKa MaTepHaJlOB ,lJ,JI5I KOHKpeTHblx rrpHMeHeHHH. 

B CB5I3H C BblIIIeCKa3aHHbIM, CepOpMyJIHpOBaHHble B pa60Te ueJIH H 3a,lJ,aQH 

HCCJIe,lJ,OBaHH~, aKTyaJIbHbl H I1MelOT Ba)[(HOe HayIJHOe H npaKTUIJeCKOe 3HaIJeHue. 

Cpe,ll.11 OCHOBHbIX pe3yJIbTaTOB, COCTaBJI~lOlllYlX HayIJHylO HOBU3HY pa60TbI, 

MO:>KHO BbI,ll.eJIHTb CJIe,lJ,ylOlI(l1e: 

- YCTaHOBJleHbI rpaHHu.bI TepMO,ll.HHaMHQeCKOH YCTOHQHBOCTI1 K06aJIbTHTOB JIaHTaHa

6apH~ C Pa3JIHQHOH CTpyKTypOH B TeMrrepaTypHoM HHTepBaJIe 1000-11 OO°C; 



- rrony~eH@ ~aHH@e rro Kllcnopo~HoH HeCTeXHOMeTpHll Ky6ll~ecKoro rrepOBCKllTa 

Lao.sBao.sCo03-8 II ~BoHHoro rrepOBCKi1Ta LaBaC0206.8 OT TeMrrepaTypbI II 

rrapIJ,llaJIbHOrO ~aBneHll~ Kllcnopo~a, rrOCTpoeHbI ~llarpaMMbI p02 - T - 8. 

- ki3y~eHo XllMll~eCKoe pacumpeHlle Ko6aJIbTllTOB naHTaHa-6apll~ rrpll H3MeHeHllll 

rrapIJ,llaJIbHOrO ~aBneHll~ KllCJ10pO~a; 

- rrpOBe~eH Mo~enbHhIH aHaJI1l3 .n:eepeKTHoH CTpyKTypbI Ko6aJIbTllTOB naHTaHa-6apml 

C Pa3HOH cTpyKTypoH, orrpe~eneHbI TepMO~llHaMll~eCKlle rrapaMeTpbI 

COOTBeTcTBylOI..I..l,llX peaKIJ,llH 06pa30BaHll~~eepeKTOB. 

KOMrrJIeKCHbIH rro~xo~ II llcrronb30BaHlle umpOKoro crreKTpa COBpeMeHHbIX 

MeTO~OB llccne~OBaHIDI rr03Bon~eT C~llTaTb rrony~eHHble pe3ynbTaTbI 

.LJ.OCTOBepHhlMU II Ha,ue~"bIMU. 

Pe3ynbTaThI I1CCne~OBaHll~ TepMo~llHaMll~ecKoH YCTOH~llBOCTll, 

KllcnopO~HOH HeCTeXllOMeTpllll II XllMll~eCKoropaCillllpeHll5I Ko6aJIbTllTOB naHTaHa

6apll~ ~BJI~IOTC~ epYH):(aMeHTaJIbHbIM crrpaBO~HbIM MaTepllaJIOM II npe~CTaBn~IOT 

HecoMHeHHylO npaKTUqecKylO 3Ha'iUMOCTb .LJ:llCCepTaQllll. ,IJ,aHHble 0 B3allMOCB~311 

~ecPeKTHoH CTpyKTypbI, XllMll~eCKoro pacumpeHll~ II 3neKTpOTPaHcrropTHbIX 

CBOHCTB Ko6aJIbTllTOB naHTaHa-6apll~, rrpe~CTaBneHHhle B pa6oTe, o6ecrre~llBalOT 

B03MO)l{HOCTb IJ,eneHarrpaBneHHoro rrOllCKa epYHKIJ,llOHaJIbHbIX MaTepllaJIOB ~ml 

npaKTll~eCKllX3a):(a~. 

Ilpe):(cTaBn~eMbIH K 3aI..I..l,llTe MaTepllaJI npornen ):(OCTaTO~H)'lO arrpo6aIJ,mo, 0 

~eM CBll~eTenhcTByeT crrllCOK rry6nllKaIJ,llH aBTopa, BKJIIO~alOI..I..l,llH 8 cTaTeH, 

orry6nllKoBaHHblx B peIJ,eH3HpyeMblx HaY~HbIX )l{ypHaJIax. 

PeIJ,eH311pyeMa~ ~llCCepTaIJ,HOHHa~ pa60Ta COCTOHT ll3 BBe~eHH5I, ~eTblpex 

rnaB, 3aKnlO~eHH~, crrllCKa nHTepaTypbI 113 122 HallMeHoBaHllH II H3nO)l{eHa Ha 126 

cTpaHHQax. 

Bo BBe.LJ.eHHH, rrOMllMO KpaTKHx cBe~eHllH 0 CBoHcTBax Ko6aJIbTllTOB 

naHTaHa-6apll~, cepopMynllpoBaHbI IJ,enb H 3a~a~1l Hccne~OBaHll~, OTMe~eHbI ero 

Ha~Ha5I HOBll3Ha H rrpaKTH~ecKa~ 3Ha~llMOCTb, rrpllBe~eHhI CBe~eHll~ 0 nll~HOM 

BKJIa~e aBTopa Hero rry6nllKaIJ,llOHHOH aKTHBHOCTll. 

B nepBOM rJlaBe rrpOBe):(eH aHaJIH3 nllTepaTypHhIX ~aHHbIX rro crroco6aM II 

ycnoBll~M cHHTe3a, cTpyKType, KHcnopO~HOH HecTexlloMerpHH II 

3neKTpoTpaHcrropTHbIM cBoHcTBaM Ko6aJIbTllTOB naHTaHa-6apll5I C Pa3HOH 

CTpyKTypOH. Ilo~~epKllBaeTc~ rrpOTHBope~llBbIH xapaKTep llMelOW;llxc~ 



JUnepaTypHbIX .n:aHHbIX, a TaK)I(e OTCyTcTBHe CHCTeMaTHLleCKHX HCCJle.n:OBaHHl1 

epa30BOrO nepexo.n:a Lao.sBao.sCo03-o - LaBaC0206-o H rpaHUU YCTOMqHBOCTH 

yrrop5I.n:OqeHHOM H pa3yrrop5I.n:OqeHHOM <pa3, B CB5I3H C qeM ueJlb H 3a.n:aqH .n:aHHoro 

HCCJle.n:OBaHH5I, C<pOpMyJlHpOBaHHble BO BTOPOU ....JlaBe, 5IBJl5IlOTC5I aKTYaJIbHbIMH. 

B TpeTbeu ....J1aBe paCCMOTpeHbI MeTo.n:bI H YCJlOBH5I rrOJlyqeHH5I 06pa3UOB H 

3KcrrepHMeHTaJIhHhle MeTo.n:hI HCCJle.n:OBaHH5I CTPyKTypbI H <pH3HKO-XHMl1qeCKHX 

CBOMCTB CJlO)l(HbIX OKCH.n:OB. ABTOp y6e.n:HTeJIbHO npo,neMOHCTpHpOBaJI, qTO B pa60Te 

HCrrOJlh30BaH KOMnJleKC COBpeMeHHhIX <pH3HKO-XHMHqeCKHX MeTo.n:OB HCCJIe.n:OBaHH5I, 

KBaJIH<pHKaUH5I H 060CHOBaHHOCTb rrpHMeHeHH5I KOTOphIX He BhI3hIBalOT COMHeHHM H 

rro.n:TBep)l(.n:alOT .n:OCTOBepHOCTh rrOJIyqeHHhIX pe3YJlhTaTOB. 

B qeTBepTOU ....JlaBe rrpHBe.n:eHhI H rrpOaHaJIH3HpOBaHhI pe3YJlhTaTbI H3yqeHH5I 

epa30BOrO rrepexo.n:a Lao.sBao.sCo03-o - LaBaC0206-0, KPHCTaJIJlHqeCKOM H .n:e<peKTHoM 

CTPyKTyphI, XI1MHQeCKOrO paCllmpeHH5I, TepMo.n:HHaMHQeCKOM YCTOMQHBOCTH H 

3JIeKTpOTpaHcnopTHhrx CBOMCTB Ko6aJIhTHTOB JIaHTaHa-6apH5I, rrpe.n:JlO)l(eHhI Mo.n:eJIH 

.n:eepeKT006pa30BaHH5I B Ky6HQeCKOM H CJIOHCTOM CTPyKTypax, nOCTpoeHa <pa30Ba5I 

.n:HarpaMMa CHCTeMhI Lao.sBao.sCo03-o - LaBaC0206-o. ITpoBe.n:eHHM oueHKa 

XHMHQeCKOM COBMeCTHMOCTH HCCJle.n:yeMhlx coe.n:HHeHHM H p5I.n:a TBep.n:hIX 

3JleKTpOJIHTOB HMeeT npaKTHQeCKOe 3HaQeHHe .n:Jl5I 3JleKTpOXHMHQeCKHX 

npHJIO)l(eHHM. 

TaKHM 06pa30M, B paCCMaTpHBaeMOM .n:HccepTaI..(HOHHOM pa60Te rrOJlYQeH 

3HaQHTeJlbHhIM 06'heM 3KcnepHMeHTaJIbHbIX H TeOpeTHQeCKHX .n:aHHhIX 

KpHCTaJIJIHQeCKOM H .n:e<peKTHoM CTpyKType ynop5I.n:OQeHHhIX H pa3ynop5I.n:OQeHHbIX 

<pa3 B CHCTeMe Lao.sBao.sC003-o - LaBaC0206-o, HX <pH3HKO-XHMHQeCKHX H 

TpaHcnopTHhIX CBoMCTBax. 060CHOBaHHOCTb npe.n:JlO)l(eHHhIX B pa60Te Mo,[(eJleM 

06pa30BaHI15I .n:e<peKTOB, XHMHQeCKOrO paCllmpeHH5I, CTpyKTypHoro nepexo.n:a 

Lao.sBao.sCo03-o ~ LaBaCo206-o no.n:TBep)l(.n:eHa COfJlaCHeM C 3KcnepHMeHTaJIhHhIMH 

.n:aHHbIMH no KPHCTaJIJlHQeCKOM CTpyKType, co.n:ep)l(aHHlO KHCJlOpo.n:a, 

OTHOCHTeJlbHOMY paCllmpeHHlO B 3aBHCHMOCTH OT TeMnepaTyphI H rrapUHaJIbHOfO 

.n:aBJIeHH5I KHCJIOpo.n:a. 

BMeCTe C TeM, rrpH 03HaKOMJleHHI1 C .n:HccepTaUHOHHhIM HCCJIe.n:OBaHHeM 

B03HHKJIH CJIe.uYlOllUle BonpOCbI H 3aMeqaUUSl: 

1.	 CTpyKTypy H co.n:ep)l(aHHe KHCJIOpo.n:a B HCCJle.n:yeMhlx coe.n:HHeHH5IX H3YQaJIH Ha 

rropollIKax, cHHTe3HpoBaHHhlx npH 1100°C, a XHMHQeCKOe pacllIHpeHHe H 

0 



:meKTpOTpaHcrropTHhIe CBoI1:cTBa - Ha KepaMl1qeCKI1X o6pa3~ax, CrreqeHHhIX rrpl1 

3Haql1TenhHO 60nee BhICOKOH TeMrrepaType (1240°C). KaKI1M 06pa30M 

KOHTPOnl1pOBCUm COOTBeTCTBl1e CTpyKTyphI 11 COCTaBa KepaMl1qeCKI1X 06pa3UOB 

11 rropoUlKoB? 

2.	 KaKI1M 06pa30M KOHTpOJII1pOBanl1 <pa30BOe COCTO~Hl1e I1ccne,ll,yeMhIx 06Pa3~OB 

B XO,ll,e 113MepeHI1H 3neKTpOrrpOBO,ll,HOCTI1, KOTophIe rrpOBO,ll,l1nl1Ch B llIl1pOKOM 

TeMrrepaTypHoM I1HTepBane? Cne,n:oBano 6hI CpaBHI1Th rronyqeHHhIe ,n:aHHhIe rro 

rrpOBo,n:I1MOCTI1 C nl1TepaTypHhIMI1. 

3.	 Dpl1 MO,ll,enl1pOiBaHI1I1 XI1Ml1qeCKOrO paCllll1peHM~ I1cCne,ll,yeMhIx OKCI1,n:OB rrpl1 

113MeHeHI111 rrapLJ,I1anhHOrO ,ll,aBneHI1~ KI1Cnopo,n:a YQHThIBanl1 113MeHeHI1e 

CTerreHI1 OKI1CneHI1~ 110HOB Ko6anhTa, HO npeHe6peranl1 113MeHeHI1eM 

cO,ll,ep:>KaHI1~ KI1Cnop0,ll,a. HacKonhKo 3TO 06ocHoBaHo? 

4.	 ITPI1 Orrl1CaH1111 Mo.n.enl1 XI1MI1QeCKOH .n.e<popMaUI1I1 (c.16) He rrpl1Be,n:eHhI 

ycnoBI1~ rrpl1MeHeHI1~ MO,ll,enl1, He Bce 0603HaQeHWI, BXO,ll,~IlJ,l1e B ypaBHeHl1e 

(1.1.1) Ha c. 17, a TaK:>Ke B ypaBHeHl1e (1.3.1) Ha c. 22 061>}ICHeHhI, QTO 

3aTpy,n:H5IeT rrOHI1MaHl1e rrpaBoMepHOCTI1 I1Cllonh30BaHI1~ aBTopoM ,n:aHHoH 

MO,ll,enl1 ,ll,n~ I1ccne,n:yeMhIx B pa60Te 061>eKToB. 

5.	 Pa60Ta Harrl1CaHa XOPOllll1M HaYQHhIM }I3bIKOM, O,ll,HaKO B TeKCTe BCTpeQaIOTC~ 

Hey,n:aQHbIe BhIpa:>KeHI1~, Harrpl1Mep, «Lao.sBao.sC003-0 ~ LaBaCo20 6-o 

<pa30BbIH rrepexo,ll,», «90o -0pl1eHTl1pOBaHHbIe ,n:OMeHbI», «110HbI B HS I1nl1 LS». 

BbICKa3aHHbIe 3aMeQaHI1~ He HOC~T rrpl1HI..I,I111l1anbHOrO xapaKTepa 11 He 

CHI1:>KaIOT 06I..IJ;ero xopOlllero BrreQaTneHI1~ 0 BbIIIonHeHHOM I1CCJle,n:OBaHI1I1. 

PeueH3l1pyeMa~ pa60Ta rrpe,n:CTaBn}leT C060H 3aBepllleHHoe HayQHOe I1ccne,n:OBaHl1e, 

BbIIIonHeHHoe rro aKTyanhHoH TeMaTI1Ke, rronYQeHHbIe 3KCnepl1MeHTanbHbIe 

pe3ynbTaTbI ,n:OCTOBepHbI, CO,ll,ep:>KaT HayQHylO HOBI13HY 11 npaKTI1QeCKYIO 

3HaQI1MOCTb. ABTope<pepaT rrpaBl1nbHO OTpa:>KaeT co,a:ep:>KaHl1e ,n:HccepTa~l1l1, 

OCHOBHhIe pe3ynbTaTbI pa60ThI orry6nl1KoBaHbI B rreQaTI1. 

ITo 061>eMy, aKTyanbHocTI1 TeMaTI1KH, ,n:OCTOBepHOCTH 11 HOBI13He rronYQeHHhIX 

pe3ynbTaToB, ueHHOCTI1 ,ll,n~ HayKI1 11 rrpaKTI1KI1 ,ll,I1CCepTaUI10HHa~pa60Ta «PeanbHa~ 

CTpyKTypa H CBOHCTBa yrrop~,n:OQeHHbIX 11 pa3yrrop~,n:OQeHHbIX <pa3 B CI1CTeMe 

Lao.sBao.sCo03-0 - LaBaC020 6-0», rrpe,ll,CTaBneHHa~ Ha COI1CKaHl1e YQeHOH CTerreHI1 

KaH,n:I1,n:aTa XI1MI1QeCKI1X HayK, COOTBeTcTByeT CrreUl1anbHOCTI1 02.00.04 

<I>113I1QeCKa~ XI1MI1~ - 11 OTBeQaeT Tpe6oBaHI1~M rryHKTa 9 ITocTaHoBneHWI 
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