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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTHYHHUX PyOpPHK: 3115

Tema gucepranii:

1. CuHTe3, CTPYKTYPHO-MOPQOJIOTiyHi Ta €eJ1eKTPOXiMiuHi Bjac~-TU-BOC—~Ti HAHOCUCTEM Ha OCHOBI crioyk Ni Ta Mo i
BYIJIEL|€BUX Ma-Te-pialiB.

2. Synthesis, structural, morphological and electrochemical properties of nanocomposite systems based on Ni and
Mo compounnds and carbon materials.

Pedepar:

1. Y puceprauii peasnizoBaHo LijliCHe €eKCIIEPUMEHTaJIbHE BUB—~Y€H~HS B3a€MO3B'SI3Ky MiXK yMOBaMU OTPHMMAaHHS Ta
CTPYKTYPHO-MOP(QOJIOTiYHUMHU BIaC~-TUBOCTSIMHU KOMIIO3UTHUX CUCTEM Ha OCHOBI BYTJIELI€BUX HAaHO-~MaTepia—JiiB
(Big—~HOBNEeHMI okcug rpadeny (rGO), MiKpo- Ta Me30IIOPUCTHI ByTJIelp) i Tii—~poK—Ccru—1iB HiKeso, CyIbdifniB Ta
OKCHUJIiB MOJIiOLIeHY, YIbTPAAUCIIEPCHOI HiKeJIb-3aJ1i3HO] Ili~HeJli, a TAKOK eHeproeMHICHUMHU [TapaMeTpaMu
€JIEKTPOZIB €JIEKTPOXIMIYHUX KOH-JEHCATOPIB Ha OCHOBI LIMX MaTepiasliB 32 YMOBHU 3aCTOCYBaHHS BOJHOTO
JIy>K—HO-TO €JIEKT-PO-JIiTy. 30KpEMa, 3LilICHEHO NOPIBHANILHUI aHaJli3 BIVIMBY YMOB KUC-JIOT—~HOI Ta JIy>KHOI

aKTUBallill Ha CTPYKTYpPHO-MOP—-(O~JIOTi4yHi Ta eJeKTPOXiMiuHi Bl1ac-Tu~BOC—Ti 10-PUC~TUX BYI—JI€LIeBUX



Ma-Te-pia-JiB. BCTAHOBJIEHO CIiBiHOLIEHHS BKJIA—1iB €JIEKTPO—~CTaTUYHOI Ta (apajieiBCbKOi CKJIa—~40BUX
€M—HOC-Ti €JIEKTPO/IiB Ha OCHOBI JIe-rO~BaHOT'O a30TOM IIOPUCTOTO BYTr—JI€-1110, & TAKOK KOM~TIO~3UTHUX CUCTEM
rigpokcuy, Hi-KeJo / BiHOBIEHU oK~cug rpadeny. JletanbHo po-aHa-Ji~30BaHO 0COO-JIUBOCTi CTPYK—TYPH,
MopouJiorii, esekrponposigHocTi rGO, CHH-Te30BaHOr0 Me-TojaMu Xamep—ca 1a Mapkano-Toypa. BuBueHo
BILJIUB MaCOBOTO CIiBiTHOMEHHS Mi’K KOM~TI0~HEH-~TaMH1 KOM~II0~3UT—HUX CUCTeM Ha OCcHOBIi 0-Ni(OH)2 a6o
MOHOKJIIHHOTO M0O2 Ta rGO Ha eMHiCHI NapaMeTpu eJIEKTPOXiMiYHUX KOH—-I€HCATOPIB 3 €JIeKTPO—~JaMH1 Ha OCHOBI
uux cucrem. OTpMMaHO Ta JOCIIIKEHO CUCTEMU Ha OCHOBI yJIbTpa-aucriepcHoro MoO2 4u KBa3i-IBO~Mip—~HO-TO
MoS2 3a yMOBU BUKOPUCTAHHS MiK~pO-IIOPUCTOTO BYIJIELIO K TEMILNIATY. [IpOCTeXEeHO BILJIMB [IOBEPXHEBO-
aKTUB-HUX PEYOBUH Ha MOP—(O-JI0-Til0 Ii~po-TepMaJbHO CHHTE30BaHMUX KOM~T10-3UT-~HUX cuctem 0-Ni(OH)2 /
rGO ta MoS2 /Byryenp. [Ipo-aHani3oBaHO BIJIMB TUITY KOMII~JIEKCAHTA (IJIiLJMHY, IMMOHHOI KUCJIOTU, CE~40—~BUHM)
Ha Nepedir re-JieyT-BO~PEH—HS Ta OCOOJIMBOCTI CTPYKTYy—PO-yTBO~PEH~HS KOMNIO—-3U-TiB NiFe204 / rGO npu ix
OT—PU-Ma-Hi METOZ,OM 30JIb-T€JIb-aBTOrOpiHHS. [106y0BaHO Ta eKCIepUMEH~Talb—HO all~pPO-~060-BaHO MOJEJb
HyKJIeallii IIMiHeJi y BOg~HOMY PO34MHi COJIeH 3ajli3a Ta HIKeJI0 3 BUKOPUCTAaHHSIM KpUC-Ta~JI0-KBa-
3i-Xi~Mi4~HOro Hifxony Ta Teopii yacT-Ko-BO-T0 3apsny. KommniaekcHuil ananis BIJIMBY MOP(OJIOTiYHUX Ta
€J1eKTpo—~(i-3UY-HUX aPaMETPiB KOMIIO3UTHUX CUCTEM Ha OCHOBI HAHO—AMC-TIEPC-HUX TiI-POK-CUy HiKeJIo,
oKkcupy Ta cynbdiny Mosibneny, 3anizo-HikesieBoi LIIiHesi Ta Byr-jeleBux Ha~HoMaTepiajliB Ha eMHICHI
XapaKTEePUCTUKU CKOHCTPYHNOBAHUX Ha IX OCHOBI €JIEKTPOXiMIiYHUX KOHIEHCATOPIB, J03BOJIUB OK—~PEC—JIUTU LJISIXU
PO3-pO6-KU Tri6pUIHUX IPUCTPOIB, B SIKUX €(PeK~TUB-HO 0 M0€A~HYBaJINCS €JIeKTPOCTaTUYHUI Ta (papafeiBCbKuil
MEXaHi3MU HaKO-TIM-4Y€H-Hs 3apsay.

2. For the first time the complete experimental study of the correlation between ob-tai-ning conditions and
structural and morphological parameters of composite sys—tems based on carbon nanomaterials (reduced
graphene oxide (rGO), micro- and mesoporous carbon) and nickel hydroxides, molybdenum sulfides and oxides,
ultra-fine nickel-iron spinel, as well as capacitive characteristics of electrochemical ca-pacitors based on these
materials in aqueous alkaline electrolyte has been realized. The com-parative analysis of the influence of acid and
alkaline activation conditions on the electrochemical properties of porous carbon materials has been carried out.
The electro-static and Faradaic capacitance contributions to the total capacitance of electrodes ba-sed on
nitrogen doped carbon and Ni(OH)2 /rGO composite materials have been established. The com-pa-ra-tive study
of rGO samples synthesized by Hummers and Marcano-Tour protocols have been do-ne. The influence of
components’ mass ratio of composite systems ba-sed on Ni(OH)2 or monoclinic MoO2 and rGO on capacitance of
electrochemical ca-pacitors with electrodes based on these systems has been investigated. The influence of
sur-factant type on the morphology of hydrothermally synthesized Ni(OH)2 / rGO and MoS2 / carbon composite
sys—tems has been investigated. The effect of the comp-le-xant type (glycine, citric acid, urea) on the gel
formation and the structural peculiarities of NiFe204 / rGO composite materials obtained by sol-gel self-
com-bus-tion me-thod has been analyzed. A model of spinel phase nucleation in an aqueous so-lu-tion of iron
and nickel salts was created and experimentally tested using the crystalloquasichemical approach and the partial
charge theory. The comprehensive analysis of the influence of morphological and electrophysical properties of
composite systems based on ultrafine nickel hydroxide and molybdenum oxide and sulphide, iron-nickel spinel
and carbon nanomaterials on capacitive characteristics of electrochemical capacitors that are formed on their
basis allowed to outline the ways of hybrid devices developing with electrostatic and pseudocapacitive

mechanisms of charge accumulation.
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