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Ha asrnpecpepaT .z::u1ccepTa11;1ui OcHHKHHa ,lJ;eHHca ArreKceesHqa 

«0Kucneuue Bo.uopo.ua u .uerpa.uau:uouub1e npou:eccbI ua 3JieKTpo.uax 

TBep,UOOKCH,UHbIX 3JICKTpOXHMUqecKUX ycTpOHCTB», 

rrpe,[{CTaBrreHHOH Ha COHCKaHHe yqeHOH CTerremi ,[{OKTOpa XHMHqecKHX HayK 

ITO crre[(HaJihHOCTH 02.00.05 - 3JieKTpOXHMH51. 

Tsep.r:i:ooKCHJJ:Hhie TOITJIHBHhie 3JieMeHThI (TOT3) - ycTpoii:crna, KOTOphie o6ecrreqHsaIOT 

0,[{HH H3 HaH6orree 3KOJIOrHqecKH qlfCThIX Ii 3KOHOMHqHhIX crroco6oB rrpeo6pa30BaHH51 

XHMHqecKOH 3HeprnH B 3JieKTpHqecKyIO. .lJ:ttccepTa[(H51 OcHHKHHa ,n:.A. ITOCB51I.UeHa H3yqeHHIO 

MexaHH3MOB 3JieKTp0,[{HhIX peaKUHH H ycTaHOBJieHmo rrpttpO,[{hl rrpoueccos, JIHMHTHPYIOIUHX 

CKOpOCTh BOCCTaHOBJieHH51 KHCJiopo.r:i:a Ha KaTO,[{e H OKHCJieHH51 TOITJIHBa Ha aHO,[{e. YKa3aHHbie 

rrpouecchI orrpe.r:i:err51IOT 3cpcpeKTHBHOCTh cpyHKUHOHHposaHH51 TOT3, rro3TOMY .r:i:ttcceprnUH51 

51BJI51eTc51 aKTyaJibHOii: KaK c HayqHoli, TaK H c rrpaKTHqeCKoH: rnqeK 3peHH51. Ba)l(HOCTh 

BhIITOJIHeHHhIX HCCJie,[{OBaHHH I10,[{TBep)l(,[{aeTC51 HX cpHHaHCOBOH ITO,[{,[{ep)l(KOH rrpe3HJJ:HYM YpO 

P AH, PoccttlicKHM <l>oHJJ:OM <l>yH.r:i:aMeHTaJihHhIX l1ccrre.r:i:osaHHH H PoccttlicKHM HayqHhIM 

<l>OH,[{OM. 

AKTHBHbie HCCJie,[{OBaHH51 3JieKTp0,[{HhIX rrpouecCOB B TBep,[{OOKCH,[{HhIX TOITJIHBHhIX 

3JieMeHTaX rrpo.r:i:omKaIOTC51 HeCKOJlhKO ,[{eC51THJieTHH H ITO HX pe3yJihTaTaM orry6rrHKOBaHbl ThIC51qH 

pa6oT. TeM He MeHee, aBTOp cyMeJI ccpopMyrrttpOBaTb 3a.r:i:aqH, 51BJl51IOIUHeC51 B HaCT0511.UHH MOMeHT 

aKTYaJihHhIMH B ,[{aHHOH o6rraCTH 3HaHHH, pa3pa60TaTh HOBhIH HHCTpYMeHT ,[{Jl51 HX perneHH51, Ii 

rrorryqHTh p51,[{ uayquo JuaquMbIX pe3yJihTaTOB. y crrex HCCJie,[{OBaHH51 B 3HaqHTeJibHOH Mepe 

CB513aH c pa3pa60TKOH arrropHTMa aHaJIH3a crreKTpOB 3JieKTpOXHMHqecKoro HMIIe,[{aHca c 

HCIIOJlh30BaHHeM MeTO,[{a pacrrpe.r:i:erreHH51 speMeH perraKCa[(HH H HeJIHHeHHOro MeTO,[{a 

HaHMeHblllHX KBa.r:i:paTOB, KOTOpbIH II03BOJI5!eT H,[{eHTHcpHUHpoBaTb CTa,[{HH 3JieKTpOJJ:HhIX peaKUHH, 

orpaHHqHBaIOIUHe MOIUHOCTHbie xapaKTepHCTHKH 3JieMeHTa. Ha OCHOBe HCIIOJlh30BaHH51 ,[{aHHOro 

arrropHTMa aBTOpOM orrpe.r:i:erreHa rrpttpo.r:i:a CKOpOCThOrrpe.r:i:err51IOIUHX CTa,[{HH 3JieKTp0,[{HhIX peaKUHH 

OKHCJieHH51 BO,[{Opo.r:i:a, MOHOOKCH,[{a yrnepo.r:i:a H BOCCTaHOBJieHH51 BO,[{hl Ha HHKeJib-KepaMHqecKOM 

3JieKTpo.r:i:e, B TOM qlfcrre MO,[{HcpHUHpOBaHHOM OKCH,[{OM uepH51 H OKCH,[{HOM Sr(Fe,Mo)03 

3JieKTpo.r:i:e. y CTaHOBJieHO cymecrneHHOe pa3JIHqHe MexaHH3MOB, 3JieKTp0,[{HhIX peaKUHH Ha 3THX 

3rreKTpo,[{ax. EcrrH Ha HHKerrh-KepaMw-iecKOM 3JieKTpo.r:i:e cKopocTh rrpouecca JIHMHTttpyeTC51 

pa3p51JJ:OM HOHa KHCJIOpo.r:i:a H o6pa30BaHHeM BO,[{hl Ha rrosepXHOCTH 3JieKTpOJIHTa B6JIH3H 

Tpexcpa3HOH rpaHHUhI, TO Ha OKCH,[{HOM 3JieKTpo.r:i:e Hatt6orree Me,[{JieHHhIMH CTa,[{H51MH 51BJI51IOTC51 

,[{HCCO[(Ha[(H51 BOJJ:Opo.r:i:a H a.r:i:cop6UH51 MOHOOKCH,[{a yrrrepo.r:i:a Ha IIOBepXHOCTH 3JieKTpo.r:i:a. B 

COOTBeTCTBHH c 3THMH oco6eHHOCT51MH aBTOp rrpe,[{JIO)l(HJI perneHH51, II03BOJIHB1IIHe 3HaqHTeJibHO 

rroBhICHTh aKTHBHOCTh 3JieKTpo.r:i:os . Ba)KHOH qacThIO pa6oThI 51BJI51eTC51 H3yqeHHe MexaHH3MOB 

.r:i:erpa,[{a[(HH HHKeJib-KepaMHqecKHX 3JieKTPOJJ:OB. I1oKa3aHO, qTO CHH)l(eHHe 3JieKTpOXHMHqecKOH 

aKTHBHOCTH 3JieKTp0,[{0B MO)KeT 6hITh CB513aHO c o6paTHMhIMH H Heo6paTHMhIMH H3MeHeHH51MH. 

y CTaHOBJieHa rrpHqHHa o6paTHMhIX .r:i:erpa.r:i:aUHOHH1IX H3MeHeHHH 3JieKTpOXHMHqecKOH 

aKTHBHOCTH HHKerr1-KepaMttqecKHX 3rreKTpo.r:i:os, CB513aHHa51 c a.r:i:cop6utteH: OH- HOHOB Ha 

aKTHBH1IX ueHTpax 3JieKTpo.r:i:a, KOf,[{a ero IIOTeH[(HaJI IIOJIO)l(HTerr1Hee ITOTeH[(HaJia Hyrresoro 

3ap51,[{a HHKerresoro 3JieKTpo.r:i:a. y CTaHOBJieHHe rrpHqHH11 .r:i:erpa,[{a[(HH II03BOJIHJIO rrpe,[{JIO)l(HTh 

MeTO,[{ peaKTHBaUHH 3JieKTpo.r:i:a rryTeM cpopMHpOBaHH51 Ha HeM OTpHUaTeJibHOro 3ap51,[{a, 

rrpHB0,[{51I.Uero K .r:i:ecop6UHH rn.r:i:pOKCH,[{-HOHOB H OCB060)1(,[{eHHIO aKTHBHhIX ueHTpOB 3JieKTpo.r:i:a. 

B .r:i:es51TOH rnase, ocHOBhIBa51ch Ha pe3yrr1TaTax, rrorryqeHH11x B 3-8 rnasax .r:i:ttcceprnuHH, 

aBTOp HCIIOJih30BaJI HeCKOJihKO rrpHeMOB uerreHarrpasrreHHOH KOppeKUHH 3JieKTpOXHMHqecKOH 

aKTHBHOCTH 3JieKTpo.r:i:os rrptt Hcrr11TaHH5IX e.r:i:HHHqttoro TOTIJIHBHoro 3JieMeHTa. Mo.r:i:ttcpHKaUH51 

3JieKTpo.r:i:os npHserra K 3HaqttTeJihHOMY ysenttqeHHIO y.r:i:errhHOH MOIUHOCTH TOT3, qTo 

y6e.[{HTeJibHO IIOKa3aJIO npaKTuqecKylO B3iKHOCTb IIOHHMaHH51 npHpO,[{hl 3JieKTp0,[{HhIX 

rrpoueccos. 



Pe3yJihTaTbI pa6oTbI umpoKo npe.n:crnBneHbI B .n:oKna.n:ax Ha pocc11i1cK11x 11 Me)K,ll,yHapo,ll,HbIX 

HaY1-IHhIX KOHcpepeHI.(115IX. B •mcne ny6n11Kal.(11H 27 crnTei1 B H3,ll,aH115IX, peKoMeH):{OBaHHbIX BAK 11 

2 naTeHTa P<!>, ":!TO CH11MaeT BOnpoc 0 HOBH3He H }l;OCTOB epHOCTH pe3yJib TaTOB. ABTOpecpepaT 

5ICHO Han11caH 11 xopowo ocpopMJieH. Bee yTBep:>I<,ll,eH115I conpoBO)K,ll,aJOTC5I Heo6xo.n:11MbIM 

cpaKT11qecK11M MaTepHaJIOM B B11):{e Ta6JI11I.( 11 rpacp11KOB . llp11 03HaKOMJieH1111 c aBTopecpepaTOM 

B03H11KJI11 cne.n:y10m11e BonpOCbI: 

1. CornacHo p11cyHKY 15 MaccoBM ):{OJI5I H11Ken5I B 3JieKTpo.n:e 3a nepBbie 1000 qacoB 

,ll,OJiroBpeMeHHbIX 11CnbITaH11H yMeHblli11JiaCb B ~ 4 pa3a 6oJibLIJe, qeM 3a nocne.n:y10m11e 

2000 qacOB. qeM o6ycJIOBJieHa TaKa5I 3aB11C11MOCTb? 

2 . Ha CTp. 26 yTBep)K,ll,aeTC5I, qrn cneKaH11e qacT11I.( H11KeJI5I np11BO,ll,11T K yBeJI11qeH11JO 

3JieKTponpoBO):{HOCT11 H11KeJih-KepaM11qecKoro 3JieKTpo.n:a. CornacHo n11TepaTypHbIM 

.n:aHHbIM arJIOMepaI.(115! 11 yKpynHeH11e qacT11I.( H11KeJI5I np11 cneKaH1111 np11BO,ll,11T K 

HeCKOJibK11M HeraT11BHbIM npoI.(eccaM, B TOM q11CJie K CHH)l(eHYllO ypoBH51 nepKOJ151L.l,HH Me)l(,ll,y 

LiaCTHL.1,aM11 HHKeJ151, KOTopoe He1136e)I<HO npHBO,ll,HT I< yMeHbWeHHI-O 311e1<Tponposo,ll,HOCTH. Ka1< 

o6b51CHHTb npOTHBOpeq11e B pe3yJlbTaTax? 

3. B nepBOH rnaBe fOBOp11TC5I: « ... np11po.n:a CKOpocnonpe.n:eJI5IJOIJ.(11X CTa,ll,11H 3aB11C11T He 

TOJibKO OT X11M11LJ:eCKOro COCTaBa 3JieKTpO,ll,HOro MaTep11ana, HO 11 OT ero M11KpOCTPYKTYPbI, 

np11pO,ll,bI3JieKTp01I11Ta, KaqecTBarpaH11I.(bI3JieKTpo.n:/ 3JieKTp01I11T, ycrrOB11H cpopM11poBaH115I 

3JieKTpo.n:a, ero npe,ll,bICTop1111 11 OT BHeLIJH11X ycrroBHH». Bhrno.n: 2 rrrac11T: 

«l1.n:eHT11cp11I.(11pOBaHa np11po.n:a CKOpOCTbOnpe.n:eJI5IJOIJ.(11X CTa,ll,11H OK11CJieH115I BO,ll,Opo.n:a B 

3JieKTpO):{HOH C11CTeMe H2+H20/Ni- SSZ/ YSZ, a 11MeHHO, pa3p5I,ll, HOHa K11CJIOpo.n:a 11 

06pa30BaH11e BO,ll,bl Ha noBepXHOCT11 3JieKTp01I11Ta B6J111311 Tpexcpa3HOH rpaH11I.(bI». 

HacKOJibKO yH11BepcanbHbIM 5IBJI5IeTc5I .n:aHHbIH Bbrno.n:? 

YKa3aHHbie BonpocbI He CH11)KaJOT I.(eHHOCT11 nonyqeHHbIX pe3yJibTaToB 11 He BJimIJOT Ha 

06my1-0 BbICOKYJO OI.(eHKY pa60TbI, KOTOpa5I npe.n:cTaBJI5IeT co6oi1 3aKoHqeHHOe HCCJie):{OBaHHe, 

BbIIIOJIHeHHOe no aKTYaJibHOH TeMaT11Ke Ha BbICOKOM HayqHOM ypoBHe. llonyqeHHbie pe3yITbTaTbI 

co.n:ep)!<aT HOB113HY 11 npaKT11qecKyJO 3Haq11MOCTb. 3a5IBJieHHa5I aBTOpOM I.(eJib ,ll,OCT11rHyTa, 

nocTaBJieHHbie 3a.n:aq11 peweHbI. 3aKJlJ0qeH11e 11 BbIBO):{bI, c.n:enaHHbie B ):{11CCepTaI.(1111, HayqHo 

o6ocHOBaHbI 11 ):{OCTOBepHbI. ,D;11cceprnI.(110HHa5I pa6orn COOTBeTcTByeT nacnopTy cneI.(11aJibHOCT11 

02.00.05 - 3rreKTpox11M115I 11 y.n:oBrreTBop5IeT Tpe60BaH115IM BAK P<!> K ,ll,OKTOpCK11M .n:11cceprnl.(l15IM 

( « llorrO)KeH11e 0 nop5I):{Ke np11cy)K,ll,eHl15I yqeHbIX CTeneHeH», yTBep)K,ll,eHHOe nocTaHOBJieH11eM 

llpaB11TeJibCTBa P<!> N2 842 OT 24 ceHrn6p5I 2013 r.), a ee aBTOp Oc11HK11H ,D;.A. 3acrry)K11BaeT 

np11cy:>I<):{eH115I yqeHOH CTeneH11 ,ll,OKTOpa XHM11qeCKl1X HayK no cneI.(11aJibHOCT11 02.00.05 -

3ITeKTpOX11M115I. 

,lJ;OKTOp X11M11LJ:eCK11X HayK, 

rnaBHbIH HayqHbIH COTpy.n:HHK 

na6opaTop1111 OKC11):{HbIX C11CTeM 

<!> fBYH I1HCT11TYTa XHMHH TBep.n:oro Tena 

YpanbCKoro oT.n:erreH115I Pocc11i1cKoi1 aKa,ll,eM1111 HayK 

(I1XTT YpO P AH) 
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y qeHbIH ceKpernpb I1XTT 

KaH,ll11,llaT X11M11qecK11X Hay 

.r.;;:.~L>~~ EomattoBa EKaTepwtta AttaronbeBtta 


