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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX pyopHK: 31.15.33

Tema guceprauii:
1. TBepauii CKIONOAIOHMI HEOPTaHIYHUM €JIEKTPOJIIT [JIs1 JITiEBUX XiMIYHUX JIKepeJl CTPYMY, L0

nepes3apsipKalTbCst

2. Solid vitreous inorganic electrolyte for rechargeable lithium chemical power sources

Pedepar:

1. ®i3uko-XiMiuHi Ta eJeKTPOXiMiYHi ITpoIjecu B JiTiEBUX CUCTEMAX, L0 MICTATh HeOpraHiuHi ckionoaioHi TEJL.
Pospo6ka TEJI, 110 MaloTh MTPOBIAHICTh 10 i0HAX JIiTiIO /17151 BUKOPUCTAHHS B JiTieBux XJC, mo nepe3apsiaKaThCs;
BU3HA4YEHHS ONTMMAaJbHOro xiMigyHoro cknany TEJI i cnoco6y BUTOTOBIEHHS; BCTAHOBJIEHHS (Di3MKO-XiMiuHIX Ta
eJIeKTpoxiMivHix Byactuocter TEJI B yMoBax po60TU B KOHTAKTi 3 €JIEKTPOJHAMU MaTepianamu JitieBux XJC.
Meronu mociiKeHHs: iMIIeJaHCHa CIIEKTPOCKOIIIs], HUKJIIYHA BOJIbTAMIIEPOMETPIs, raJIbBAHOCTATUYHE
LIMKJIyBaHH, JudepeHLiHO-TepMiYHNI aHai3 i peHTreHoda3oBuil aHasi3. CUHTe30BaHi TBepii CKIIONOiOHI
enexTposiiti y cucremi Li20-Li2SO4-B203 3 BUCOKMM BMiCTOM JIiTii oKcuay. Haib6inbuon BeInIYnHO0 iOHHO]
nposigHocrTi (3,1410-6 Cm-cm-1) xapakrepusyetbcest TEJ, mo mictuts 66,7 moit. % Li2O. Moaudikysanns TEJ

moi6peH(VI) okcumom nifBuUILy€e BeIMYMHY iOHHOI IPOBIHOCTI, 3HUKYE €Heprilo akTHBallii i0HHOI IIPOBiAHOCTI i



€JIEKTPOHHY NPOBiIHiCTh. BBepenHss MoO3 npu3BoguTh 10 3MeHILIEHHs imnenancy mexi TEJI /enekTpom npy 0bomy
3HIKYETHCSI KpaloBUii KyT po3TikaHHs po3mniasy TEJI i nosinmyetbes 3MouyBaHHs. TEJI asekTpoxiMiuHO cTabinbHi

B iHTepBasi notexuianis 0,0-4,5 B. Po3pobienuit 1abopatopHuii 3pa3ox jaitieBoro XJC, 10 BKIIOYA€ HaIliBeIeMEHT

TEJI /XM, 3gaTHUI €(PEKTUBHO LIMKJIYBAaTHCS [1pY KiMHATHIN TeMiepartypi. Cpepa BUKOPUCTaHHS: po3po0Ka Ta

BUPOOHULITBO BTOPUHHUX JITi€BUX KEPET CTPYMY.

2. The physical-chemical and electrochemical processes in lithium systems, which contain inorganic vitreous SE.
The development SE having lithium ion conductivity for use in rechargeable lithium power sources; definition of
optimum chemical structure of SE and way of manufacturing; an estab-lishment of physical-chemical and
electrochemical properties of SE in conditions of work in contact with electrode materials lithium power sources.
Methods of research: impedance spec-troscopy, cyclic voltamperometry, galvanostatic cycling, dif-ferential-
thermal analysis and XRD analysis. Solid vitreous electrolytes (SE) in the system Li20-Li2S0O4-B203 with a high
lithium oxide content have been synthesised. Solid electrolyte containing 66,7 mol. % Li20O has the highest ionic
conductivity value (3,1¢10-6 S-cm-1) in Li20-Li2S04-B203 glass - forming system. Solid electrolytes modified by
molybdenum (VI) ox-ide increase the value of ionic conductivity, decrease activa-tion energy of ionic conductivity
and electronic conductivity. Introduction of MoO3 results in decreasing the impedance of the SE /electrode
interface, and in this case the contact angle of melt spreading of solid electrolyte decreases and wetting im-
proves. Solid electrolytes have a complex of physical-chemical and electrochemical properties enabling their use
in a solid-state lithium power sources. Solid electrolytes are electrochemically stable in the potential range 0,0-4,5
V. The developed laboratory prototype of lithium power source in-cluding the half-cell SE/ MnO2 can be
efficiently cycled at ambient temperature. Sphere of use: development and manu-facture of lithium secondary

power sources.
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