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1. MexaHi3mu BIUIMBY (QPaKTaabHOI OyA0BY i OMIIIKOBOI €HEPreTUYHO]I TOIO0JIOTii HAHOIIOPUCTUX GiOBYIJIELiB Ha

e€(EeKTUBHICTb HAKOIIMYEHHS €HEPTil Ha IXHIll MeXi 3 €JIEKTPOJIITOM

2. The influence mechanisms of fractal structure and impurity energetic topology of nonporous bio carbons on the
effectiveness of energy accumulation at their boundary with electrolyte

Pedepar:

1. B pucepTauiiini poboTi IpefCcTaBIeHO PEe3yJIbTaTy AOCIIIPKEHD BIUIMBY (PPAKTaJIbHOI OyIOBHU i JOMIIIKOBO]
€HEepPreTMYHOI TOIOJIOTii HAHOMOPUCTUX Oi0BYIJIELiB HA €(DEKTHUBHICTh HAKOIIMYEHHS €HEPrii Ha IXHI MeXi 3
esiekTpostiTomM. s 3MiHM PpakTanbHOi Oy[I0BY i JOMIIIKOBOI eHepreTHYHOi TOIOJIOTii HAHOIIOPUCTUX OiOBYTJIELiB
0yJI0 BUKOPUCTAHO iHTEPKAJISLiHY Ta YJIbTPa3ByKOBY akTUBaliliHi Mogudikauii. Byso BcTaHOBJIEHO, 1110 BILJIUB
yJITPA3BYKOBOT'O ONPOMiHEHHSI Ha IIPOLeCU NOJIIpU3allii 06’€MHOTO 3apsly MOBIITHOTO €JIeKTPUYHOTO 1Iapy,
copmMOBaHOTrO Ha MeXi pPO3[Iijly HAHOIIOPHCTOrO BYIJIELIIO 3 €JIEKTPOJITOM MOJIsIrae y 6e3rnocepeiHboMy
Iepeposnofiii JOMILIOK Ta BlacHUX AedeKTiB, i K HaclifoK y mopudikalii [oMilIkoBoi eHepreTUYHoi TonoJiorii Ta
BIUJIMBI Ha [IEPKOJIALIMHY PyxXJIUBICTb YEPE3 YJIbTPA3ByKOBY MoudiKalilo ppakTasbHOI CTPYKTypU. BipoBamKeHH

3d um 4f meTasiB B Byrjelesi MaTepianay CIIpUYMHSE PiCT MUTOMOI EMHOCTI Ta 3MEHIIEHHS MOCJIiJOBHOTO OIOPY.



2. The results of research of influence of a fractal structure and impurity energy topology of nanoporous carbons
on efficiency of accumulation of energy at their boundary with an electrolyte are presented in dissertation.
Intercalation and ultrasonic activation modifications were used to change the fractal structure and impurity
energy topology of nanoporous carbons. It was found that the effect of ultrasonic irradiation on the processes of
polarization of the bulk charge of a double electric layer formed at the nanoporous carbon and electrolyte
interface can be considered as direct redistribution of impurities and intrinsic defects, and as a consequence in the
modification of the impurity energy topology and in the effect on percolation mobility through ultrasonic
modification of the fractal structure. It was found that the influence of ultrasonic irradiation on the pseudo-
capacitive energy accumulation depends on the process conditions: cavitation or precavitation. The inclusion of 3d
or 4f metals into carbon materials causes a drastic increase of the free carriers concentration, which due to the
reduction of the Thomas-Fermi screening radius, causes the growth of specific capacitance and the decrease of
series resistance. The physical mechanisms of unlocking the "perfect" polarized carbon-electrolyte interface,
which allowed to develop the supramolecular design of desired structures.
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