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1. TBepauit €JIEKTPOJIT JIiTiEBUX IKEPET CTPYMY, IO IIE€PE3aPAAKAIOTHCS, HA OCHOBi OKCUIHO-COJIbOBUX CUCTEM,

gaKi MicTaTtb LiF

2. Solid electrolyte of the recharged lithium power sources on the basis of the oxide-salt systems, containing LiF

Pedepar:

1. JlirieBe mxepesio CTpyMy 3 aMOPQHUM TBEPIUM €JIEKTPOJIITOM Ha OCHOBI OKCUJITHO-COJIbOBUX CUCTEM, 110 MICTSTh
LiF. Po3po6ka es1eKTpoxXiMiuHOi cucTeMU 3 aMOP(PHUM TBEPIUM OKCHUIHO-COJIbOBUM €JIEKTPOJIITOM, 1[0 MiCTUTSH LiF,
i e71eKTpOIHI MaTepiaiy Ha OCHOBI OKCUIB METaJIiB i ByIJIELI€BUX MaTepiaJiB, 3[1i0HOI 10 €(PEKTUBHOTO LIUKJIYBaHHS
IIpu KiMHATHIN TemnepaTypi 111 BUKOPMCTaHHS B JITi€BUX i JTiTil-iOHHUX [IKepesiax cTpyMy. B po6oTi 3acTocoBaHi
Cy4acCHi METOOM JOCIIIKEHHS: IMIIEJaHCHA CIIEKTPOCKOIIiS, HUKJIIYHA BOJIbTAMIIEPOMETPIs, raJlbBAHOCTATUYHE
LIMKJIyBaHH, JU(epeHLiabHO-TEPMiUYHUI i peHTreHo(a30BUI aHai3 Ta KOMIT'IOTepHOI TexHiKu. [TokazaHo
MO>KJIMBUI M€XaHi3M Mepebiry ioHHOro IePeHOCy B OKCUAHO-COJIbOBUX CUCTeMax 3 BMicToM LiF Ta po3po6ieHi ix

MOZIeJIbHI CTPYKTYPH, 110 JOTIOBHIOE TEOPETUYHI YSIBJIEHHS PO IPUPOJY iIOHHOTO TPAHCIOPTY, SIKWi BiiOyBaeThCs B



TBEPJMX HEOPraHiYHUX €JIEKTPOJITax. 3allPOIOHOBAHO CKJIaJ, TBEPOT0 TOHKOIIAPOBOTO €JIEKTPOJIITY HAa OCHOBI
OKCHJIHO-COJIbOBUX CUCTEM, SIKi MiCTSTb (PTOPU], JIiTiIO i XapaKTepU3YIOThCS eJIEKTPOXiMIYHOIO, XiMIYHOIO
CTabiNbHICTIO 10 €IeKTPOIHUX MaTepiasliB i MeTasieBoro JITito, 1J11 BUKOPUCTAHHS SIK B TBEPAOTIJIbHUX JIiTiEBUX
IpKepesax CTpymy, Tak i XJIC 3 piikuMy HEBOOHUMH €JIEKTPOJIiTaMu. Brieplne BCTaHOBJIEHO BILJIMB (PTOPUI-iOHIB Ha
CTYIiHb aMOP(HOCTI Ta iOHHY NIPOBiAHICTb €JIEKTPOJIITIB, BU3BHAYEHO 3aJIEJKHICTh iI0HHOI IIPOBiAHOCTI Bifl CKJIamy
eJIeKTpoJiiTiB 32 BMicToM LiF Ta Li2O; 3anporioHoBaHU c110ci6 popMyBaHHS IJ1iBOK TBEPLLOTO €JIEKTPOJIITY Ha
IIOBEPXHI €JIEKTPOAHUX MaTepiasiB. 3allpONIOHOBAHO CNOCIO (POPMyBaHHS IJIiBOK TBEPLOTO €JEKTPOJITY Ha
IIOBEPXHI SIK KATOLHUX, TaK i aHOJHUX MaTEPiaJliB, IKUAN [10JISITa€ B PO3YMHEHI TBEPLOTO €JIEKTPOJITY Y BOJHO-
OpraHiuHif CyMillli 3 yTBOPEHHSIM TOHKUX aMOP()HUX IJIiIBOK TOBIIMHOIO 5-10 MKM IIpM KIMHAaTHUX TeMIlepaTypax,
MOXKe O0yTY BUKOPUCTAHUII IIpY PO3POOLIi Ta BUTOTOBJIEH] JIiTiEBUX i JTiM-iOHHUX I’KepeJ CTPYMy, Npale3faTHUX
IIpu Temneparypax Bif -16 go 60°C. Pe3ysbraTi 1UCepTaLiliHOI pO60TH, sIKa MiCTUTh HOBI HAQYKOBO OOI'DYHTOBAaHI
pe3yJIbTaTy MPOBEAEHUX JOCIIIPKEHb, Ki Y CYyKYITHOCTI pO3B'S3YI0Th 3aBJJaHHSI PO3POOKHA aMOP(HOTrO TBEPIOTO
€JIEKTPOJITY 17151 JIiTiEBUX JPKEPEJI CTPYMY, 10 CIIPOMOXKHi 10 €(peKTUBHOTO LMKJIyBaHHS B IIMPOKOMY iHTepBali

TEeMIIEpPaTyp, MalOTh CYTTEBE 3HAYEHHS 1711 PO3POOKY Ta BUPOOHMIITBA JIiTIEBUX Ta JIiTi-IOHHUX IPKEPEJ CTPYMY.

2. Lithium power source with an amorphous solid electrolyte on the basis of the oxide-salt systems, containing LiF.
Development of the electrochemical system with an amorphous solid oxide-salt electrolyte, containing LiF and
electrode materials on the basis of oxides of metals and carbon materials, ability effective cycling at a room
temperature for the use in lithium and Li-ion power sources. In work the modern methods of research are applied:
impedance spectroscopy, cyclic voltammeter, galvanostatic cycling, differential-thermal and X-ray analysis and
computer technique. The possible mechanism of ionic transfer is shown in the oxide-salt systems with the LiF
maintenance and their model structures are developed, that complements the theoretical pictures of nature of
ionic transport which takes place in solid inorganic electrolytes. Composition of solid thin film electrolyte on the
basis of the oxide-salt systems, which contain fluorine of lithium and are characterised by stability
electrochemical, chemical to electrode materials and metallic lithium, is offered, for the use both in the all solid
state lithium power sources, and chemical power sources with liquid nonaqueous electrolytes. The solid
electrolytes of lithium power sources are first explored on the basis of the oxide-salt systems which contain LiF,
influences of fluorine-ions are set on the degree of amorphous and ionic conductivity of electrolytes,
determination of dependence of ionic conductivity from composition of electrolytes after the LiF and Li2O
maintenance; offered method of forming of tapes of solid electrolyte on the surface of electrode materials. The
method of forming of tapes of solid electrolyte on the surface of materials both a cathode, and anode, which
consists in dissolution of solid electrolyte in a water-organic mixture with formation of thin amorphous tapes
thickness 5-10 mkm at room temperatures, is offered, that provides the even distributing of solid electrolyte, does
not cause change of structure of electrode material and stipulate stability of macrostructure of porous electrode
and allow to prevent the short circuit in the lithium power source in the process of him cycling, can be used for
development and are made lithium and Li-ion power sources, capable of working at temperatures from -16 to
60°C. Dissertation job performances, which contains new scientifically grounded results of the conducted
researches, which in an aggregate decide the task of development of amorphous solid electrolyte for the lithium
sources of current, which are apt at effective cycling in the wide interval of temperatures, that has the substantial
value for development and production of lithium and Li-ion power sources.
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