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V. BimomocTi npo guceprauiio
Mosga guceprarii:

Koau TemaTHYHHUX PYOpPHK: 31.15
Tema gucepranii:

1. CniekTpabHi Ta €JIEKTPOXiMiUHI BIACTUBOCTI €JIEKTPOIIPOBITHUX MOJIIMEPIB Ta iX HAHOKOMITO3UTIB 3 OKCUOM

BaHAJi10, OJIEP>)KaHUX MEXaHOXIMIYHUM CIIOCOO0OM

2. Spectral and electrochemical properties of mechanochemically prepared conducting polymers and their
nanocomposites with vanadium oxide

Pedepar:

1. lncepranist IpUCBsS4Y€HA BUSBJICHHIO OCHOBHUX 3aKOHOMIPHOCTEN ()OPMYBAHHS €JIEKTPONPOBITHUX MIOJTiMEDIB
(ETIIT) Ta ix ribpuaHUX HAHOKOMIIO3UTIB 3 OKCHJIOM BaHAJl0 B YMOBaX MeXaHOXiMiUHOT0 CUHTe3Y, 3'ICYBaHHIO
BILJIMBY ME€XaHOXIMIYHOTO crioco0y ofep>kaHHs, npupoau EIII i cTpyKTypu HaHOKOMIIO3UTIB Ha iX ¢i3uKO-XiMivHi
BJIACTUBOCTI, CIIEKTPAJIbHI Ta €JIEKTPOXIMIYHI XapaKTepUCTUKU. [I0Ka3aHO MOXKIIMBICTh MEXaHOXIMIYHOTO
ozep>kaHHs oCHOBHUX kiacis EINIT - nomianininy, nosiniposy, nositiodpeny i noninapadexineny. Biepue
MEXaHOXIMIUHUM CII0OCOOOM OZEP>KaHO TribpyUHI HAHOKOMIIO3UTH TUILY TiCTb-xa3siH Ha OCHOBI KCEPOreJyi0 OKCULLY
BaHapio - sBoKkoMIioHeHTHi EINTI-V205 ta TpukomnonenTHi ElllT-nonietunenokcuy, (ITEO)-V205, mo 31aTHi 10
CTabiNbHOTO LMKIIYBAHHS HaBiTh IPY BUCOKUX CTPYMAx 3apsify-po3psy. 3a JOIOMOIo0 KOMILIEKCY

B32€MOIOTIOBHIOIOYMX METO/IiB JOCJiI>KEHb TTOKA3aHO, 1110 306iIbIIeHHS MUTOMOI EMHOCTI, TOKPaIeHHS



CTabisIbHOCTI NpY UKIyBaHHi (~200 MA*rog /T Ha 100-My LuKJIi) i IPMCKOPEHHS TUQy3ii i0HIB JiTiIo A1
IOCJiIKeHUX riopuIHNX HAHOKOMIIO3UTIB OOYMOBJIEHO HE JIMIIE 3aTHICTIO iHTepKaJIbOBaHUX I10J1iMEPiB
3abe3nevyyBaTy CTabiIbHICTD MIapyBaToi 6y4,0BU HEOPraHiuyHOI MaTpHuLii, a i BlacCHe MEXaHOXIMIiUHUM CII0COO0OM
oJlep>KaHHSI HAHOKOMIIO3UTIB, SIKUI CIIPUsi€ YTBOPEHHIO TaKOI CTPYKTYPU riGpUIHOrO MaTepiay, sika 3anobirae

BTPATI LIJIICHOCTI KPUCTAJIIYHOI I'PAaTKM B OKPEMUX HAHOYACTUHKAX MaTepiay [pu 3apsani-po3psimi.

2. The thesis is devoted to investigation of general principles of formation of conducting polymers (CP) and their
nanocomposites with vanadium oxide under conditions of the mechanochemical synthesis, explanation of the
influence of mechanochemical preparation method, CP type and nanocomposite structure on their
physicochemical properties, spectral and electrochemical characteristics. Possibility of mechanochemical
preparation of the main types of CP - polyaniline, polypyrrole, polythiophene and polyparaphenylene - was shown.
Two-component CP-V205 and ternary CP-polyethileneoxidfe (PEO)-V205 host-guest hybrid nanocomposites
were first prepared mechanochemically. The nanocomposites - were capable for stable cycling even at high
charge /discharge currents. It was shown by means of a complex of mutually complementary experimental
methods that increase of electrochemical capacity, improvement of cycling ability (~200 mA*h /g during at least
100 charge /discharge) and acceleration of lithium ion diffusion for studied hybrid nanocomposites were caused
not only by pillaring action of the intercalated polymers on the layers of the inorganic matrix, but also by
mechanochemical preparation method that promotes formation of such structure of the individual nanoparticles
of the hybrid materials, which prevent them from loss of integrity of the crystal lattice during charge /discharge.
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