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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYyOPHK: 31.15.01

Tema guceprauii:
1. MexaHi3MU IPOLeCiB aKyMyJIIOBaHHS €JIEKTPUYHOI €Heprii Ha MeXi PO3[Iisly aKTUBOBAHOTO BYTiJIIS 3

€JIEKTPOJIITOM.

2. Mechanisms of the processes of electrical energy accumulation at the interface of the activated carbon with the
electrolyte.

Pedepar:

1. B pucepTauii jociigkeHi MexaHi3M1 HaKOIIMYEHHS 3apsy B aKTUBOBAHMX BYIJIELIEBUX MaTepianax
MoaupikoBaHMX MapraHiieM. BcTaHOBIEHO, 110 BBeJeHHs 0,6% MapraHiilo y I0OBEPXHEBI lIapu aKTUBOBAHOTO
BYIJIELIEBOTO MaTepiany BUKJIMKAE iCTOTHE 3pOCTaHHS T'YCTUHU CTaHiB Marepiasny Ha piBHi Qepmi, 10 3a6esneuye
3HAYHE 3POCTAHHS EMHOCTI ITOJBITHOTO €JIEKTPUYHOIO APy HE3AJIEKHO Bill BULy €JIEKTPOJIiTy.BcTaHOBIIEHO, 10
301/IbLIIEHHS KOHLIEHTpallii y JIy)KHOMY €JIEKTPOJIiTi IPU3BOAUTH IO PO3LIMPEHHS OTEHIiaIbHUX MEX POOOTH
KOHJIEHCATOopa 3 NOJABIHUM €JIEKTPUYHUM LIaPOM 32 MEXAHI3MOM €JIEKTPOCTAaTUYHOTO HAKOIIMYEHHS 3apsily.
BusHavyeHuil noTeH1ian po3610KyBaHHS MeXi PO3/1isly aKTUBOBAHOTO BYIJIEL€BOro Marepiany 3 30% BOAHUM

posunHom KOH cranosuts 0,49 B.Iloka3aHo, o MeXa po31ily akTUBOBAHOTO BYIJIELIEBOTO MaTepiany 3 AOOUIHUM



€JIEKTPOJITOM € PO36JIOKOBAHOIO 1010 dhapazeeBChbKUX IIPOLECiB, B 06J1ACTi €/1eKTPOgHUX MOoTeHianiB noHay, 0,19
B. MexaHi3M Takoro I1CeBIOEMHICHOTO aKyMYJIIOBaHHS €Heprii [10J1srae B e1eKTpocopoOLii ioHiB oy, SIKUH,
dopmMyIouy XiMiuHi 3B'3KU 3 TOBEPXHEIO MaTepiasy, 30ibiye sp2 riopuan3aliilo Ta mifgBulye IPOBiIHICTh
aKTMBOBAHOT'O ByIJIelieBoro Matepiany. Ha ocHOBI iMnenancHux rogorpadis, 3aporoOHOBaHA MOJENb 3apsLy
IIOPUCTOI CTPYKTYPH, IO Bifo6paskae NPOLeCy eJeKTPOCTATUYHOTO Ta [1CEBJOEMHICHOTO HAaKOIIMYEHHS
€JIEKTPUYHOI €Heprii Ha MeXi po3[1isly aKTUBOBAHOI'O BYIJIELIEBOTO MaTepiany 3 HOAUIHUM €JIEKTPOJIITOM.
BusHaueHi esnleKTpoxiMiyHi apaMeTpy NoOyJOBAaHOTO Ha OCHOBI €J1eKTpocopOLii iony riopumHOro
CYNEpPKOHEHCATOPa, 10 32 CBOIMU MUTOMUMU XapaKTEPUCTUKAMU BUIIepeIKa€e OiIbIIiCTb Cy4aCHUX TUIIIB
aKyMYJISITOPIB.

2. The thesis investigated the mechanisms of charge storage in activated carbon materials modified by manganese.
The addition of 0.6% manganese in the surface layers of activated carbon material causes significant increase in
the density of states at the Fermi level of the material, which provides a significant increase in capacity of the
electric double layer, regardless of the type of electrolyte.An increase in the concentration in the alkaline
electrolyte leads to expansion of the potential limits of the electric double layer capacitor according to the
mechanism of electrostatic charge accumulation. Potential release of the interface of activated carbon material
with 30% aqueous KOH solution for pseudocapacitive storage of hydrogen is 0.49 V.It was shown that the
interface of the activated carbon material with an iodine electrolyte is unlocked by Faraday processes. The
mechanism of such pseudocapacitive energy storage is electrosorption of iodine, which is forming a chemical bond
with the surface of the material, increases the sp2 hybridization and the conductivity of activated carbon material.
The model of the processes of electrostatic and pseudocapacitive accumulation of electrical energy at the
interface of the activated carbon material with iodide electrolyte based on the impedance data was
proposed.Electrochemical parameters of built on the basis of electrosorption of iodine hybrid supercapacitor was
defined, which ahead of most modern types of batteries.
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