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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTHYHHUX pyoOpHK: 31.15.33

Tema gucepranii:
1. ToHKOIWAPOBi OKCULIHO- i CYJIbDiTHO-MOJIiOIEHOBI €JIeKTPOIH Y JIiTiEBUX XIMIUHUX pKepesiaX CTPyMY

2. Thin-layer oxide- and sulfide-electrodes in lithium power sources

Pedepar:

1. O6'eKT mOCHimKEHHS-€JIeKTPOIHI IIPOLIECH B €JIEKTPOXiMiYHO CUHTE30BaHMX TOHKOIIAPOBUX MOJIiOIEH OKCUAAX,
cysbdinax Ta ix KOMIIO3ULiSX y JliTieBOMY aKyMyJIITOpi. MeTa po60TH-BCTaHOBJIEHHS 3aKOHOMIPHOCTEH NpOoLiecCiB
[IEPEHECEHHSI 3apsily UYepe3 MeXyY €JIEeKTPOo[,/€JIeKTPOJIiT, MAaCOIIEPEHECEHHS B 00'eMi eJIeKTpoja Ta
Mirpauii/nudysii B €J1IeKTpoIiTi Ipy B3aeMOZii CHHTE30BaHUX CIIOJYK Mo 3 Li 1151 nifBrieHHs e(peKTUBHOCTI
eHepreTnyHoro nepersopenHs XJIC. MeTonu gociimkeHHI-peHTreHo()a30Bui Ta TepMiYHUI aHami3y; [U-
CIIEKTPOCKOIIisl; MeTog, IpodiioMeTpii, aTOMHO-C1II0BA MiKPOCKOIIisl; rajlbBaHOCTaTUYHE IIUKITYBaHHSI, IUKJIiYHA
BOJIbTAMIIEPOMETPI, €JIEKTPOXiMiYHA iMITeJaHCHA CIIEKTPOCKOILiS, METO, pejlakcalii oTeHuiany micus
BUKJIIOUEHHS CcTpyMy. TeopeTuyHi i mpakTuyHi pe3yabTaTi: BCTaHOBIIEHO, 1[0 CUHTE30BaHi 6€306a/1aCTHi e/1eKTpoan

MOXXyTb OYTU BUKOPUCTAHI B JIiTIEBUX aKymyJsiTopax Ta nepBuHHUX XJIC 3i cepeiHbO0 PO3PSAHOI0 HApyrowo 1,4~



1,5B. BukopucrtanHs Co2+ B eJIeKTPOJIITi 0camyKeHHs J03BOJIMIIO MiABUIUTY CTabiIbHICTh XapaKTEPUCTUK
MoJtibaeH-cy1b(inHOro e1eKkTpoma; 3aporoHOBaHe NoNepeHe [IMHKaTHe 00p00JIeHHS allOMiHi€EBOi OCHOBU
301IBLIMJIO CIIIBBIHOLIEHHS Macu aKTUBHOTO €JIEKTPOJIHOTO MaTepiajy o Macy OCHOBU. HOBM3HA I10JI0KEHD i
pe3yJbTaTiB: Brieplue eKClepuMEeHTa/IbHO OJIepKaHO KOMIUIEKCHI IaHi CTOCOBHO BIJIMBY IIPUPOJAM KaTiOHA B
€JIEKTPOJIITI OCaI)KEHHSI Ta HACTYIIHOTO TEPMOOOGPOGJIEHHS TPOJYKTIB CUHTE3Y Ha ix (pa3oBuil ckiaf, i
€JIEKTPOXIMIiYHi XapaKTePUCTUKHU, 110 JO3BOJIUJIO BCTAHOBUTH: CTYIIiHb FiIPOKCUJIIOBAHHS CUHTE30BAHUX CIIOJIYK;
IIpY TEPMOOOPOOIIEHH] B ocazax Na+ BKJII0UYA€ThCS B MOJIIO€H-OKCUTEHHUM KapKac 3 YTBOPEHHSIM CKJIATHAX
CIIOJIYK. Briepiie BCTaHOBJIEHO KiHETUYHI TapaMeTpy B3aeMogii mosibneH cynbdiny 3 jiTiem, 1o J03BOJIUIO0
BM3HAUUTYU: 3MIIlIaHUI KOHTPOJIb B €JIEKTPOLHOMY IPOLIECi; TeMIlepaTypHy 06J1aCTh e(DeKTHBHOIO IIepeTBOPEHHS
Mo2S3 B HeBoHOMY eJ1eKTpoJIiTi. Cdepa BUKOpUCTaHHS: Pe3dynbTaTty gucepraliiiHoi po60TH MalOTh BaKuBe

3HAYEHHS /11 BUPOOHUIITBA €JIEKTPOIIB [1J14 JITiIEBUX aKyMyJIITOPiB Ta nepBruHHUX X]IIC.

2. The object of study-electrode processes in thin-layer electrochemically synthesized molybdenum oxides,
sulphides, and their compositions in a lithium battery. Purpose of investigation-establishment of the laws of the
charge transfer processes across the boundary electrode /electrolyte interface, mass transfer in the bulk of the
electrode and the migration /diffusion in the electrolyte during the reaction of the synthesized Mo-compounds
with Li to improve the efficiency of energy conversion power source. Research methods-X-ray diffraction and
thermal analysis; IR-spectroscopy; profilometry method, atomic force microscopy; galvanostatic cycling, cyclic
voltammetry, electrochemical impedance spectroscopy, the potential relaxation method after the current is
switched off. Theoretical and practical results-It has been established that the synthesized ballastless electrodes
can be used in Li-batteries and cells with an average discharge voltage of 1.4-1.5 V. The use of Co2+ in the
electrolyte deposition volatility is possible to increase the performance of Mo-sulfide electrodes; proposed pre-
zincate processing aluminum base increased the ratio of the mass of the active material to the base of the mass.
The novelty of the regulations and the results-for the first time experimentally obtained complete data on the
effect of the nature of the cation in the electrolyte deposition and subsequent heat treatment deposits on their
phase composition and electrochemical characteristics that allowed to establish: the degree of hydration of the
synthesized compounds; during the heat treatment in the deposits ion Na+ included in the molybdenum-oxygen
framework to form complex compounds. The first kinetic parameters of the interaction of the molybdenum
sulphide with lithium were defined, which made it possible to identify: mixed control in the electrode process;
temperature region effective conversion Mo2S3 in a non-aqueous electrolyte. Scope of use: The results of the
thesis are essential for the production of electrodes for lithium batteries and primary cells.
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