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2. The mechanisms of capacitive and Faraday's energy storage and transformation in low-dimensional structures

Pedepar:

1.V nuceprauii gocuigyKeHo 3aKOHOMIPHOCTI CYMiCHOTO BILIMBY JIA3€PHOTO ONPOMIHEHHS, YIIbTPa3BYKy Ta
TepMiyHOi Aii Ha ¢i3uKO-XiMiyHi BIIACTUBOCTI HAHOTIOPUIAM30BaHUX CTPYKTYP, 3'SCOBAHO B3AEMO3B'SI3KM MiXK
YMOBaMHU i peXXuMaMy OTPUMaHHS, MoaudiKallielo KOMIIO3UTIB i epebirom eseKkTpoxiMiuHUX MPOLECIB B IKepesiax
Ta HaKOIIM4yBayax €JIEKTPUYHOI €HePrii, c(pOPMOBAHUX HA iX OCHOBI. Briepie BCTaHOBJIEHO, IO ONTUMAJILHUAN
BmicT HBM B komnosurax TiS2 /C cranosuts 50 % macu, MoS2/C i TiO2 /C - 70 %, ?-Ni(OH)2 /C - 10 %, mo
IIOB'S13aHO 3 ONITUMAJIBHUM MTOEJHAHHSAM €MHICHOTO Ta $papasieiBCbKOro XxapakTepiB HaKOIUYEHHS 3apsay i
IIPUBOAUTD [0 3POCTAHHS IMTOMUX EMHICHUX | €HEPreTUYHNX XapaKTEPUCTHK. Bliepine BUSABIIEHO, IO Y PE3YyJIbTaTi
JIa3€PHOTO ONPOMIHEHHS 3POCTA€ IHTEHCUBHICTb IICEBLOEMHICHOTO NPOLECY HAKOIIMYEHHS 3apsy (30Kpema, 1J1st

J1a3epHo ornpomineHoro komno3uty TiS2 /C Bkiag, 11C€BIOEMHOCTI CTAaHOBUTb 65-70 % Bif, 3arajibHOI EMHOCTI),



BHACJIOK e (PEKTHOCTI CTPYKTYPH, sIKQ IPUBOAUTH 10 3pOCTaHHS KiJIbKOCTi TOCTbOBUX MO3ULIN A1l TPOXOIKEHHS
MIBUAKUX 000pOTHUX (hapasieiBCbKUX peakiliil. 3'scoBaHo, mo Moaudikallis Jja3epHUM ONMPOMiHEHHSSIM Ta
yJIbTPa3BYKOM IIPUBOAUTD [0 3pOCTAaHHS MUTOMOI eMHOCTI HaHOKoMI103uTiB ?-Ni(OH)2 /C (554 ta 472 ® /r npu
cTpymax 5 MA 110 MA 11711 KOMIIO3UTY, MiIIAHOTO BILJIMBY yJIbTPAa3BYKY). Briepiie oTpuMaHO BUCOKi 3HAU€HHS
nutoMoi eMHOCTI JIJIC, B IKUX KaTOOHUMU MaTepiaslaMu € KOMIo3uTu MoS2 /C, onpoMiHeHi 1a3epoM,
yJIbTPa3BYKOM Ta OTpUMaHi moxpudikoBaHuM MeTonoMm: 1820, 2205, 2510 A?rog,. /Kr, BifNoBifHO, a IUTOMa €Hepris
pu 11bOMyY cTaHOBUTD 1980, 2420, 2750 Br?rog,. /Kr. BcTaHOBI/IEHO, IO KyJIOHIBCbKa epeKTuBHICTb AJis 'K, B ssIkomy B
SKOCTi KaToZa BUCTYyIA€ Ja3epHO onpomiHenuit komnosut ?-Ni(OH)2 /C, nocsrae 97 % i IpakTUYHO He 3MiHIOETbCS
1o 500 uukiy, a ons 'K, katogHuM MaTtepiasom sikoro € komrnosut ?-Ni(OH)2 /C, ninnanuii fii yipTpasByky,
IIOCTYIIOBO 3pOcCTae, gocsrawndu 99 % i He 3MiHIOeTbCs 10 500 LUKy, 10 € IePCIEeKTUBHUM 1715 TOAAJbLIOrO

IIPAKTUIHOI'O 3aCTOCYBAHHAI JdHOI'O KOMITIO3UTY.

2. The thesis investigates the patterns of combined influence of laser irradiation, ultrasound and thermal effect on
the physicochemical properties structures. It was found the interrelate between the conditions and modes of
receiving, modification composites and course of electrochemical processes in the source and stores electric
energy generated on the basis. For the first time found that the optimal content of carbon in composites TiS2/C is
50% by weight, MoS2/ C and TiO2/C - 70%, ?-Ni(OH)2 /C - 10%, due to the optimal combination of capacity and
Faradey's characters charge accumulation leads to higher specific capacitance and energy characteristics. For the
first time found that the intensity of the pseudo charge accumulation process increases under the influence of
laser radiation (for laser irradiated composite TiS2 /C contribution pseudo capacity is 65-70% of total capacity),
due to defects in the structure, which leads to increased guest positions for rapid reversible Faradey's reactions. It
was found that modification of laser irradiation and ultrasound leads to higher specific capacity nanocomposites ?-
Ni(OH)2/C (554 and 472 F /g at currents of 5 mA and 10 mA for composite exposed to ultrasound). First obtained
high values of specific capacity lithium power sources in which cathode materials are composites MoS2/,
irradiated by laser, ultrasound and received a modified method: 1820, 2205, 2510 A? h. /kg, respectively, and the
energy density in this case is 1980, 2420, 2750 W?h. /kg. Found that Coulomb efficiency for hybrid capacitors,
which serves as the cathode laser irradiated composite ?-Ni(OH)2 /C, up to 97% and does not change to 500 series
and for hybrid capacitors, cathode material which is a composite ?-Ni(OH)2 /C, exposed to ultrasound increases
gradually, reaching 99% and does not change to 500 series, which is promising for future practical application of
the composite.
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