
OT3hIB 

o(}>HQH3JlhH0f0 onnoHeHTa 

ua JJ;HccepTaQHIO Ha coucKanue yqeuoii cTeneHu 

.r.oKTopa xuMuqecKux uayK lIJihHHOH Enreuuu AJieKceenHhl 

Ha TeMy; «ClIHTE3 H CBOMCTBA MATEPHAJIOB .IJ:JlSI IIOJIHOCThlO 

TBEP.IJ:OTEJlbHbIX JIIITlIEBblX lICTQqHlIKOB TOKA» 

no cneQHaJihH0CTH 1.4.6. 3JieKTpOXHMHH 

,[(Hcce_pTau;i101-rna51 pa6oTa l1rrbHHOH B.A. rrocBmueHa pa3pa6oTKe 

MaTepHaJIOB ,IJ;JI5I IIOJIHOCTbIO TBep,n:oTeJibHbIX JIHTMeBbIX aKKYMYJI5ITOpOB. 

AKTyaJibHOCTb .n;aHHOH TeMaTIIKII He rro,n:Jie)KIIT COMHeHIIIO, TaK KaK aKKJMYJI5ITOpbI 

l(aHHOro THITa o6na,n:aJOT p5Il(OM rrpeIIM)'mecTB ITO cpaBHeHMIO c aKKyMYAATOpaMH c 

)KlI,I(KlIM 3JieKTpOJIIITOM, B rrepByIO 011epe.n;h, rrm1<apo6e3orracHOCTbIO. BMeCTe C TeM, 

OHII Tpe6y10T perueHn5I rrpo6neM, KOTOpbie OTCYTCTBYIOT mn1 B MeHbllieH CTerrem1 

rrpo5IBJ15IIOTC5I B )KlI,Il;KOCTHbIX aKKYMYJI5ITOpax, B TOM "9:lICJie, COBMeCTIIMOCTII 

TBepnoro 3JieKTpOJIHTa II :meKTpOl(OB, IIX ycToifqHBOCTH K 3JieKTpOXMM:HqecKOM)' 

B3aIIMO,n:eiICTBIIIO H YMeHbil.lemrn corrponrnrreHH51 Ha COOTBeTCTBYIOII.]:IIX rpaHIIr.:i;ax 

pa3.n;ena. B CBOIO 0 1-1epe.n;o, Ka)K,I(a51 IIX 3TIIX rrpo6neM 3aBHCHT OT MHOrI1X cpaKTOpOB, 

qTo ,n:enaeT 3a,n:aqy IIOIICKa OllTIIMaJibHbIX MaTepHaJIOB HCKJII011I1TeJibHO CJIO)KHOH. 

Ilo3TOMY IIOCTaBJieHHM .D;IICCepTaHTOM u;eJib C00TBeTCTBVeT ypoBHIO .D;OKTOpCKOH 

,I(IICCepTaIJ;IIII. Ba)KHO, qTo aBTOp He orpaHII11IIBaeTC5I pa3pa60TKOH CaMIIX 

MaTepHaJioB; B KOHel.£HOM HTore rrna1-rnpyeTC51 co6paTb M rrpoBeCTH HCIIbITaHH5I 

TBep)IOTeJibHOrO HCTO"lJHIIKa TOKa Ha IIX OCHOBe. 

,[(HccepTaU:H5I rrocTpoeHa no rrnaccHqecKoiI cxeMe, BKJIIOqaeT BBe.n;em1e, 

o63op JIIITeparypoI, OIIHCaHHe MeTO,I(HK HCCJie.n;oBaHH5I II II5ITI, rnaB, B KOTOpbIX 

rrpIIBO.I(5ITC5I rronyqeHHbie pe3yJ10TaTbI H IIX o6cy)K,a:eHHe. 

Bo BBeµ;eHHH pacKpbITa aKTyaJibHOCTb pa6oTbI, ccpopMynHpOBaHa u:errh, 

rrpe.n;MeT II OCHOBHbie 3a,z:i:aqII IICCJie,a:oBaHII5I. Y6e.I(IITeJibHO IIOKa3aHa 

He06XO,I(HMOCTb pa3pa60TKH TBep.uoTeJibHbIX aKKyMYJI5ITOpOB, a TaK)Ke o60CHOBaH 



BI:,16op o6neKTOB ,[(JUI pa3pa6onm MaTepIHUI0B 3JieKTP0,[(0B H TBep,z:i:oro 

3JieKTpOJrnTa. 

063op JIHTeparypbl noCB5III(eH ,r:i;eTaJU,H0MY paCCM0TpeHI-UO pa6oT no 

n0HCKY onTHMaJibHbIX MaTepHaJI0B ,[(Jl5I TBep,ll,0TeJibHbIX aKK)'MYJI5IT0poB; oco6oe 

BHHMaHu:e y,z:i:eneHo TBep,r:t;bIM 3JieKTponHTaM Ha ocHoBe Li?La3Zr2O12 (LLZ), 

K0T0pbie 6hIJIH 0CH0BHbIMH o6neKTaMH ,11,HCCepTaIJJiOHHOH pa60TbI. Ilo,11,po6Ho 

npoaHaJIH3Hp0BaHbI MH0r0LIJfCJieHHbie BapHaHTbl ,[(0nHpoBaHH5I KaTHOHHOH 

no,z:i:perneTKH KapKaCa LLZ H Bonp0CI,I pa3pa60TKH K0Mn03HU.H0HHI,IX MaTepttaJI0B 

Ha ero 0CH0Be. B Ka'l!eCTBe MaTepttana aH0,[(a paCCM0TpeHbI JIHTHH H pa3nHqHbie 

CIIJJaBbl Ha ero 0CH0Be. ,ll;aHO 0IIIICaHHe KJ1acc11qecKHX KaT0.)];HhIX MaTepHaJI0B Ha 

ocHoBe LiCoO2 (LCO) H LiFePO4 (LFP). Oco6oe BHIIMam1e y,z:i:e11eHo no,z:i:xo,z:i:aM K 

perneHmo rrpo6neM HHTepcpeiica Ha rpaHHU.ax pa3,n:ena KaTO,ll,-TBep,n:1>1i1: 3neKTponHT 

H aHO,[(- TBep,II;bIH 3JieKTpomIT. B U.eJJ0M, HeCM0Tp51 Ha orp0MH0e K0JIJiqeCTB0 pa6oT 

no ,uaHHOH TeMaTHKe, o63op JIJITepaTypi,1 co,z:i:ep)l(HT noJIHblH aHaJIH3 Bcex 0CH0BHbJX 

HanpaBJieHHH pa3pa6onm MaTepHan0B ,Il;Jl5I TBep,uoTeJlbHbIX JIHTHH-HOHHbIX 

aKKYMYJI5IT0p0B B paMKax 3a,uaHHbIX orpaHff".IeHHH Ha C0CTaB TBep,uoro 

3JieKTp0JIHTa. 

OnHcaHHe MeT0LlUK HCCJie)l0BaHH.H co,uep)l(HT no,n:po6HyIO HmpopMaU.HIO 

o crroco6ax CHHTe3a, 3KcrrepHMeHTaJibHoro Hccne,n:oBaHmr H TeopeTttqecKoro 

M0,[(enHpoBaHH5I n3yqeHHbIX MaTepIIaJI0B. IlpHMeHeHbI Tpa,ll,HU.H0HHhie 

TBep,n;ocpa3Hbll1 H 30JU,- reJib MeT0,II;.bI CIIHTe3a, a TaIOKe rrpaKTHqecKH BCe 0CH0BHbie 

HHCTpyMeHTaJibHbie MeT0,ll,bl IICCJie,ll,0BaHH5I C0CTaBa, CTPYKTYPhI H 

3JieKTp0XHMHqecKHX CBOHCTB HOH-rrpoB0.Z:VII.IIJIX MaTepHaJI0B. Pa3H006pa31Ie 

HCIIOJib30BaHHbIX MeT0,II;0B (He MeHee n5ITHa,II;U.aTH) If BbIC0KOe KaqecTBO rrptt6opHOH 

6a3bl o6ecrreqJIJIH ,ll;0CT0BepH0CTh rronyqeHHbIX pe3ynbTaT0B. ,ll;oIIOJIHHTeJibHO 

6bIJIO rrpoBe,[(eH0 M0,UeJIHpOBaHIIe rrapaMeTP0B rrpoB0,ll,HM0CTII MeT0,ll,aMJI 

KBaHTOBOH MexaHJIKH (DFT). OT,[(eJIJ:,ttyIO qacTb C0CTaBHJIH TepM0,II;HHaMJiqeCKHe 

pacLreTbI H3yqeHHbIX MH0r0K0MII0HeHTHbIX CHCTeM C orropoii Ha ,[(aHHbie H3 

mnepazypbl H rronyqeHHbie co6CTBeHHbie pe3yJibTaTbI no ,uaHHbIM )];CK. OTMe'lJY, 
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