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XllM11.51 

HaCT05lw:a5I p360Ta HanpaBJIeHa Ha .neTaJIbHOe l1CCJIe.nOBaHl1e B3al1MOCB5I3H 

Me)J(.uy KPI1CTaJIflHLIeCKoH H .uecpeKTHoH CTpyKTypOH Ko6aJIbTHTOB fl3HTaH3-6apH51 

Lao sBao sCo03- o11 L3BaC0206-ii, H3 YCTaHOBfleHl1e rpamru TepMo.nl1H3MHLIecKoH 

cTa611flbHOCTI1 3Tl1X epa3 H CTpyKTypHOH 06ycfloBfleHHOCTl1 I1X cPH3I1KO

XHMI1LIeCKllX CBOHCTB. PaHee H3 OCHOBe 3rrI130.nI1QeCKI1X l1CCfle.uoBaHI1H 

Ko6aflbTHToB naHTaH3-6apl151 rrOK333HO, LITO OHI1 06fl3.n31OT 3H3LJHMbIMH .ufl5I 

rrpaKTWleCKHX rrpl1flO)J(eHl1I:1 CBoI:1cTBaMH H MoryT 6bITb HcrrOflb30B3HbI B 

P33fll1LJHbIX 3fleKTpOXHM11LIeCKHX yCTpOHCTB3X, o.nHaKO OTCyTcTBHe 

CI1CTeM3T11LJeCK11X cPYH.naMeHTaflbHbIX I1CCJIe.nOB3HHH He rr03BOfl5IeT COCTaBHTb 

rrpe.uCTaBfleHl1e 0 perYJI5IpHOM H .necj:>eKTHoM CTpyKType, KPI1CT3flJIOX11M11LJeCKHX, 

TepMo.nI1HaMWLIeCKI1X 11. 3fleKTpoepl13HLJeCKl1X CBOHCTBax, fle)J(aw,I1X B OCHOBe 

epOpMl1pOBaHI15I rulaH3 .naJIbHeHWI1X I1CCfle.nOBaHI1H 11 rrp3KTHLJeCKOrO 

rrpl1MeHeHH5I 3Tl1X coe.ullHeHHH. TIpe.uCTaBJIeHHa51 K paCCMOTpeHl11O 

.nI1CCePT3l..1,110HH35I pa60Ta MaJIbIWKHHa )l.A. «PeaflbHa5I CTpyKTypa H CBOHCTBa 

yrrOp5I.nOLIeHHbIX 11 p33yrrOp5I)].OQeHHbIX cj:>a3 B CHCTeMe L30.sB30sC003-<) 

LaBaC020G-o» BOCrrOflH5IeT Heo6xo.nHMylO HHcj:>OPM3l..1,HIO H B CB5I3H C 

BbIWeCKa3aHHbIM 5IBJI5IeTC5I 6e3YC.flOBHO a«mlJ{UlbHOU. AKTYaJIbHOCTb p360Thi 

rro.nTBep)J(.naeTC5I 11 TeM, LJTO OHa Bb!IT0.flH5Ifl3Cb B paMK3X TeMaTI1KI1 rrpoeKTOB 

P<D<DJ1 N2 16-33-00469 11 N2 12-03-91663-3PA. 

)lHccepT3UI10HHa51 pa60Ta COCTOHT 113 BBe.neHI151, LJeTblpex rflaB, 33KfllOyeHH5I H 

Crrl1CKa J111.TepaTypbI. MaTepHaJI H3flO)J(eH Ha 126 CTP3HHU3X, p360T3 co.uep)J(HT 12 

T36J1l1l..1" 47 pHCyHKOB, crrHCOK JII1TepaTypbI 122 HaHMeHOBaHI15I. B .uI1CCepTaUHH 

060CHOB3H3 3KTYaJIbHOCTb TeM3TI1KH, epOpMyflHpylOTC5I OCHOBHble ueJII1 H 33.uaLJH 

pa60Tbi. OTMeyeHbI H3YLJHa51 HOBH3H3 11 npaKHIlleCK35I ueHHOCTb pe3YJIbT3TOB, 

npe.ucTaBJIeHbI rrOJImKeHH5I, BbIHOCI1Mble Ha 33w:wry, rrpHBe.neHbI CBe.ueHH5I 06 

arrpo6aUHl1 pa60TbI 11 onHcaHa CTpyKTyp3 .uI1CCepTal..l,HI1. 

ABTOpOM cPOpMyJIl1pyeTc5I OCHOBHa5I ueflb: KOMrrfleKCHoe HCCfle.uOB3HHe 

epa30BOrO rrepexo.na Lao.sB30SC003-<i~L3B3C0206-ii H YCTaHOBJIeHl1e rp3H11U 

TepMo.uHH3MI1LJeCKOH cTa6HJlbHOCTH epa3 Ko63JIbTHT3 fl3HT3H3-63PH5I C p33J1l1LIHOH 

CTpyKTypOM, 3 TaK)Ke YCT3HOBJ1eHHe B33l1MOCB5I3H Me)J(.uy pe3J1bHOH CTpyKTypOI1 

YKa3aHHbIX coe.uHHeH1111 11 I1X CB0I1CTB3MI1. )lJI5I peWeH115I nOCT3BJ1eHHblX 33.naLJ B 

p360Te HcrrOflb30B3HbI arrp0611pOBaHHble MeTo.ubI orrpe.uefleHH5I tPa30BOrO COCTaB3, 

cTpyKTypbl 11 CBOHCTB Ha o60py.uOB3HHH nOCJIe.uHero nOKOJIeHH5I. BbI6p3HHble 

MeTo.nI1KH CWHTe3a, 3TTeCTOBaHHble 3Kcnep11MeHTaJIbHble MeTo.nbI 11CCJIe.uOB3HH5I 

n03BOJIHflH rroflYLIHTb 060CH06QHHYlO 11 ()ocmo6epHVIO HHepOpM3UHIO. 06pa60TK3 



nOJIyqeHHhIX pe3YJIbTaTOB rrpOBe)],eHa Ha OCHOBe 06ll.l,enpJ1H5ITbIX, 

arrp06J1pOBaHHbIX MeTO,lJ,OB I1HTepnpeTaUJ1J1 )],J1eppaKUJ10HHbIX )],aHHbIX, )],aHHbIX 

TepMHqeCKOrO aHaJIJ13a, 3JIeKTp0<pJ13J1QeCKJ1X XapaKTepJ1CTJ1K. CJIe)],yeT OTMeTJ1Tb, 

QTO UeJIb J1 3a)],a4J1 pa60TbI onpe)],eJI5IlOT UeHHOCTb no)],xo.ua, pa3BJ1BaeMOrO B 

)],J1CCepTaUJ1J1 )l.A. MaJIbllllKJ1Ha, COCT05l.w,erO B nOJIY4eHJ1J1 BCeCTOpOHHel1, 

CJ1CTeMHOI1 3KCnepl1MeHTaJIbH0l1 J1 TeOpeTYl4eCK0l1 J1H¢OpMauYIYI 0 B3aHMOCB513Y1 

KPJ1CTaJIJIOXJ1MJ14eCKHX J1 <pJ13J1KO-Xl1MYl4eCKJ1X CBOI1CTB K06aJlbTJ1TOB JIaHTaHa

6apJ151. 

B pa60Te nonyyeHbl CJIe)],YlOLUJ1e HOBbie pe3yJIbTaTbl, J1MelOw,J1e 

cyw,eCTseHHylO HaFlIHVHJ 3H{llIU.il10Cmb. BnepBble npOBe)],eHbI CJ1CTeMaTJ14eCKJ1e 

I1ccne)],OBaHJ151 <pa30BOrO nepexo)],a Lao.sBao.sCoOJ-8~LaBaC0206-6, J1 

yCTaHOBJIeHbl rpaHHUbI TepMO)],YlHaMJ14eCK0I1 YCT0I14J1BOCTI1 K06aJIbTJ1TOB 

JIaHTaHa-6apJ151. C Pa3JIJ14H0I1 CTpyKTypOI1 B I1HTepBane TeMnepaTyp 1000-1100 °C, 

onpe)],eneHbl cTaH)],apTHble 3HTaJIbnJ1J1 06pa30BaHJ151. K06anbTJ1TOB naHTaHa-6apJ151 

C pa3nl14H0l1 CTpyKTypOI1 npJ1 298 K, a TaK)Ke CTaH,lJ,apTHa51. 3HTaJIbrrH5I npouecca 

ynOp51,lJ,04eHJ151lpa3ynOp51,II04eHJ151 B wccne)],yeMOI1 CJ1CTeMe, nonY4eHbl 

,IIOCTOBepHb~e )],aHHble no KJ1Cnop0)],H0I1 HeCTeXJ10MeTpJ1J1 Ky6J14eCKOro 

nepOBCKYITa LaosBaosCo03-1i B 3aBJ1CHMOCTJ1 OT Pm B ,nJ1ana30He TeMnepaTyp 

1000-1100 °C J1 onpe,neneHa 3aBJ1CJ1MOCTb KJ1CJIOpO,nHOI1 HecTexHOMeTpJ111 

,nBOI1HOrO nepOBCKJ1Ta LaBaC0206-1i OT napUJ1aJIbHOrO )],aBJleHJ151 KHCJlOpo)],a B 

J1HTepBaJIe TeMrrepaTyp 400-800 °C J1 nocTpoeHa paBHOBeCHa51 P02- T-o 
)],J1arpaMMa. BnepBble nOKa3aHa cnoc06HoCTb K OKJ1CneHJ1lO npJ1 Tel\mepaTypax 

B6JII13H KOMHaTHOI1 )],eepJ1UJ1THOrO no KJ1CJIOpO,ny COe,Ll;J1HeHH51 LaBaC020 6- 0, 

COCT05lw.ero H3 HaHopa3MepHblx 06JIaCTel1 co CTpyKTypOI1 )],BOI1HOrO nepOBCKJ1Ta, 

YCTaHOBJIeHbI 3aBHCJ1MOCTJ1 XJ1MJ14eCKoro paClllJ1peHJ151 K06aJIbTHTOB 

JIaHTaHa-6apJ151 C pa3J1J14H0I1 CTpyKTypOI1 OT rraplJ,J1aJlbHOrO ,naBJIeHJ151 KJ1Cnopo)],a 

npH 1000 °C. ABTopoM BrrepBble J1CCJle,nOBaH KOMnJIeKC 3JIeKTpoepJ13J14eCKHX 

CBOI1CTB K06aJIbTJ1TOB naHTaHa-6apJ151: nOJIyLleHa TeMnepaTypHa51 3aBJ1CJ1MOCTb 

K03<P<PI1UJ1eHTa TepMo-3)lC K06aJlbTJ1TOB JIaHTaHa-6apJ151 C Ky6114eCK0l1 J1 

CJIOJ1CTOI1 CTpyKTypOI1 Ha B03,nyxe B ).l,J1ana30He 300-1087 °C H 300-700 °C 

COOTBeTCTBeHHO, 113MepeHbI 06LUa51 3JIeWrpOnpoBo,nHOCTb J1 K03epqmUI1eHT TepMo

3,lJ,C Ky6J1QeCKOrO nepOBCKJ1Ta Lao.sBao.sCoOJ--o B 3aBJ1CJ1MOCTJ1 OT Pm B 

l1HTepBaJ1e TeMnepaTyp 887-1087 °C, BbIITOJIHeH CJ1CTeMaTI14eCKJ111 Mo,neJIbHbIH 

aHaJlJ13 )],eepeKTHoH CTpyKTypbl K06aJIbTJ1TOB JIaHTaHa-6apJ151. C pa3JIJ14H0I1 

CTpyKTypOI1 J1 nOJIY4eHbl TeOpeTJ14eCKJ1e 3aBJ1CJ1MOCTJ1 Jog(Po2/aTM)=j(0,T). Ha 

OCHOBe rrpe)],JIO)KeHHOI1 Mo,neJIJ1 ).l,eepeKTHoH CTpyKTypbl BnepBble Bblf10JIHeH 

COBMeCTHbII1 aHaJIJ13 )],aHHbIX no 3JIeKTpOnpoBoJJ,HOCTJ1, TepMo-3,lJ,C J1 

XJ1MI14eCKoMY paClllJ1peHJ1lO K06aJlbTJ1Ta JIaHTaHa-6apJ151. 

DOJIY4eHHbie pe3ynbTaTbl onpe,neJI5IlOT nepCneKTJ1BY J1X np(ll{mUlleCKOlO 

ucnO"lb30BaHUJl, TaJ{ KaK nOJ1Y4eHHa51 J1H¢OpMaUI151 51BJI5reTC5I cPYH,lJ,aMeHTaJIbHOH 

OCHOBOI1 XI1MJ1QeCKOrO JJ,J13aI1Ha MHoroepYHKUJ10HaJIbHbIX MaTepJ1aJIOB. KpoMe 

Toro, pe3YJIhTaTbl J1CCne)],oBaHl1l1 MoryT 6blTb BKnf04eHhl B co)],ep)KaHl1e neKUl1H 11 

npaKTH4eCKJ1X 3aH5ITI1H no KypcaM epYl3I14eCKOH XI1Ml1J1, XJ1MJ1l1 TBep,noro TeJIa, 

KPJ1CTaJIJlOXJ1MJ1I1. 



npl1 03HaKOMJIeHl1l1 C MaTepl1aJIOM )JJ1CCepTaUl1l1 11 aBTOpe¢epaTa B03Hl1KJ111 

CJIe.nYlOLUl1e BOrrpOChI, 06yCJIOBJIeHHble, B OCHOBHOM, OTCyTcTBl1eM l1HepOpMaUYIl1 B 

TeKCTe .nI1CCepTaUI1l1: 

1. B pa60Te 4aCTb l1CCJIe.nOBaHI15l 6bIJIa rrpoBe.neHa Ha 3aKaJIeHHbiX o6pa3uax, 

rrp114eM npoue)Jypa 3aKaJIKI1 rrpoBe.neHa B Pa3JlI14HbIX aTMocepepax. rapaHTl1pyeT 

JII1 MeTOD.I1Ka 3aKaJI11BaHI15l l1D.eHTI14HOCTb 3JIeMeHTHoro 11 epa30Boro COCTaBa 

3aKaJIeHHhIX 11 BhlcoKoTeMrrepaTypHblx o6pa3UOB? KaK peryJII1pOBaJII1 CKOpOCTb 

oXJIa:>K.neHI15l? KaK BJII15leT CKOpOCTb OXJIa:>K.neHl15I Ha COCTaB 11 MOPcP0Jl0fI11O 

06pa3UOB, Ha KOHueHTpaUl1lO BaKaHCl111 Kl1CJIOp0)J,a? 

2. CrreKaHl1e 6pyCKOB .nJI5I I1CCJIe.nOBaHI15I. 3JIeKTpOTpaHcrropTHbIX CBOI1CTB 

6bIJIO rrpOBeD.eHO rrpl1 1240 °C, o.nHaKO B TeKCTe .nl1CCepTaUHl1 yKa3aHo, LITO 

cTa611JIbHOCTb 06pa3UOB OrpaHI1LleHa TeMrrepaTypOI1 1100 °C. KaK .nOKa3aHO, LITO 

rrpo60rrO)J,fOTOBKa He o Ka3aJIa BJII15I.Hl15I. Ha epa30BbIl1 COCTaB 06pa3UOB? 

npOBO,LI,l1JIC5I. JII1 CPa30BbII1 aHaJII13 06pa3UOB npl1 OT:>Kl1ie Bblille 1100 °C ? . 

3. B pa3.neJIe 4.4 rrpeD.JIO:>KeHa peaKUl15IJ pa3JIO:>KeHl15l .nBOI1HOrO rrepOBCKl1Ta 

LaBaCo206-6 B BOCCTaHOBl1TeJIbHbIX YCJIOBI15lX. DbIJI JII1 3KCnepl1MeHTaJIbHO 

oflpe)JeJIeH cPa30BbIl1 COCTaB rrpo)JyKToB pa3JIO:>KeHI15I.? 

4. C 4eM CB5I.3aHO oTcyTcTBl1e 3KCrrepl1MeHTaJIbHbIX .naHHbIX rro 

3JIeKTpOTpaHcnopTHbIM CBOI1CTBaM Ko6aJIbTI1Ta JIaHTaHa-6apl15I. rrpl1 HI13KI1X 

rrapUl1aJIbHbIX )JaBJIeHI15I.X Kl1CJIOpOD.a? 

B KaLIeCTBe 3aMeLIaHl1l1, rrOJIaralO, MO:>KHO YKa3aTb HeKoTopylO BOJIbHOCTb 

rrpI1 yrroTpe6JIeHI1I1 TepMI1HOB «peaJIbHa5I.» cTpyKTypa 11 «)JOMeHbI», nOCKOJIbKY 

rrepBbII1 TepMl1H BKJI104aeT o6meyrroTpe611Mble xapaKTepl1CTI1Kl1 D.e¢eKTHOI1 

CTpyKTypbI 11 JIOKaJII13aUl111 .necpeKToB, a BTOPOI1 rro.npa3yMeBaeT HafJl1LIl1e 

Hel1)JeHTl1icPl1Ul1pOBaHHblx BKJIlOLIeHl111 rrpl1 KOHueHTpaUI1OHHOM rrepexo.ne B 

MOpcpoTporrHoM P5I..nY Ko6aJIbTI1TOB JIaHTaHa-6apl15I. OTMeLIeHHble 3aMeLI3HI15I. 11 

BorrpOCbI He 5lBJI5I.lOTC51 rrpl1HUl1rrl1aJIbHbIMI1 I1 He B.J1I15I.lOT Ha 06IlJ,YlO BbICOKYlO 

oueHKy rrpe)JCT3BJIeHH0I1 pa60TbI. 

)lI1CcepTaUI151 M3JIbIWKI1Ha LI,.A. 5I.BJI5IeTC5I. 3aKOHLleHHbIM HayLIHo

l1CCJIe.nOBaTeJIbCKI1M Tpy)JOM, BbII10JIHeHHbIM aBTopOM H3 BbICOKOM Hay4HoM 

ypOBHe. B pa60Te rrpl1Be)JeHbI H3YLIHble pe3YJIbTaTbI, rr03BOJI5IlOLUl1e 

KBaJIl1ClmUl1pOB3Tb l1X KaK CYLUeCTBeHHbII1 BKJIa.n B peWeHl1e OD.HOI1 113 

aKTYaJIhHbIX rrp06JIeM cpl13HLIeCK0l1 XI1MI1I1. Pe3YJIbT3TbI pa60TbI MoryT 6bITb 

I1CrrOJIb30BaHbi B cPYH.naMeHTaJIbHbIX pa3pa6oTKax 11 MaTepHaJIOBe.nLIeCKOI1 

rrpaKTl1Ke. BbIHOCI1Mble Ha 3aLUl1TY pe3YJIbTaTbI 5IBJI5I.lOTC5I aKTYaJIbHbIMH, 

06Jla)JalOT HayLIHoH HOBI13H0I1, )JOCTOBepHOCTblO 11 npaKTI1LIeCKOI1 3HaLII1MOCTblO. 

no MaTepl1aJIaM .nHccepTaUI1I1 ony6JIHKOBaHO 8 CTaTel1 B Me:>K.nyHapoAHbIX 

:>KypHaJIaX C BbICOKI1M I1MnaKT-cpaKTopoM, a TaK:>Ke rrpeD.CTaBJIeHbI )JOKJla.nbI Ha 11 
KOHcPepeHUI15I.X pa3JII1LIHOrO ypOBH5I.. ABTopecpepaT OTpa:>KaeT OCHOBHble HD.el1, 

pe3YJIbTaTbI H BbIBO.nbI D.I1CCepTaIJ;HOHHOI1 pa60TbI. TIOJIyLIeHHble pe3YJIbTaTbI 

rr03BOJI5IlOT peWl1Tb rrOCTaBJIeHHble 3a)JaLII1 11 )JOCTI1LIb 3a5I.BJIeHH0I1 UeJII1 

I1CCJle)JOBaHI15I., TeMa )Jl1ccepTaUI1H COOTHeceHa C py6pl1K0l1 HayLIHOI1 

Crreul1aJIbHOCTI1. 

LI,I1CCepTaUI10HHa5I. pa60Ta MaJIbIWKI1Ha LI,.A. cooTBeTcTByeT rracnopTY 

CrreUl1aJIbHOCTl1 02.00.04 - «<P113I1LIeCKa5I. Xl1MI15l», a TaK:>Ke BceM Tpe6oBaHI15I.M n. 




