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2. Pseudoaccumulation of electrical energy in electrochemical systems based on nanoporous carbon

Pedepar:

1. Y nuceprauiiiziilt po6oTi AOCIiIpKEHO BILINB YMOB MoAudikallii HAHOIIOPXUCTOrO BYIJleLleBOro Marepiany Ha
IIPOLIECH TICEBLOEMHICHOTO HAKOIIMYEHHS €JIEKTPUYHOrO 3apsly B €JIeKTPOXiMIiUHUX KOHJIeHCcaTopax. BctaHOBIEHO,
110 [IPM CMiBBiAHOMEHHI 85:15 HAHOMIOPUCTOrO BYIJIELIO 4O TEPMOPO3MWNPEHOrO IpadiTy B KOMIIO3UTHOMY
MaTepiasi esekTpoja Ta Ipy Po3Mipax YaCTOK UUX CKIanoBux 160 - 200 MKM, BeIMYMHA TMTOMOI EMHOCTI 3pOCTae
10 160 @ /r. B pe3ysbTati XiMiuHOI 06pOOKM HAHOIIOPUCTOTO BYTJIELI0 230THOIO KUCJIOTOI0 Ha 0ro IOBEPXHi
(OpPMYIOTHCSI A30TOBMICHI CIIOJIYKHM, 30KpeMa aMifiy, aMiHMU, iMiHHY, HITPWJIY Ta NipUAVHY, IO CIPUYUHSIE
3MEHILIEHHS KiIbKOCTi mop po3mipom 0,85 - 1,25 HM i BiAnoBiAHO 3pocTaHHs KilbKOCTi nop po3mipom 0,65 - 0,85 HM.

[Tpu npoMy BKJIaZ, [ICEBIOEMHOCTI, sIKa BUKJIMKaHa WBUAKUMU 000POTHUMU dapajieiBCbKUMU NPOLiecaMy 3a Y4acTIo



noBepxHeBUX QyHKUiOHaNbHUX Ipyn HiTporeny, craHoBUTb 30% 3arajibHOI €MHOCTI IICEBIOKOHI,EHCATOPa.
Po3pob6sieHa i peasyi3oBaHa MeTOIMKa OCAIPKEHHSI OKCHUJIIB METAaJIiB Ha ITOBEPXHIO a30ToBMicHOro HBM, sika
I03BOJISIE MiABUIIUTY IICEBLOEMHICTD 32 PaXyHOK PELOKC peakuiil. Briepiie BUSABIEHO, IO IIPY BMICTi MeTajly Ha
piBHi 1% HikeJb, KOOANBT Ta PEePyM OKCUIU MiABUILYIOTh IMTOMY €MHICTb BYIJIELIEBUX €JIEKTPOIIB

eJIEKTPOXiMiYHOro KoHZeHcaTopa 1o 260 @ /r pu cTpymi pospsany 0,3 A/T.

2. In the thesis it was investigated the conditions of nanoporous carbon modification influence on the
pseudocapacitance accumulation of the electric charge processes in the electrochemical capacitors. It is
determined, that in case of the 85:15 ratio of nanoporous carbon to thermal exfoliated graphite in the composite
electrode material and the dimensions of these parts about 160 - 200 nm, the value of the specific capacitance
increases to 160 F/g. As the result of chemical nitrogen acid treatment of the nanoporous carbon, there are
formed the nitrogen-containing compounds, such as amides, amines, imines, nitriles and pyridines, that causes the
decrease in the number of 0,85 - 1,25 nm pores, and according the increase in the number of 0,65 - 0,85 nm pores.
With all this, the part of the pseudocapacitance caused by the quick reverse Faraday processes including the
surface nitrogen functional groups makes 30% of the full capacitance of pseudocapacitor. It is worked out and
realized the method of metal oxides deposition on the nitrogen-containing nanoporous carbon material surface,
that enables the increase of the pseudocapacitance due to redox reactions. To pioneer experience that if the
inclusion of the metal by 1% nickel, cobalt and ferrum oxides cause the increase of the chemical condenser carbon
electrode's specific capacitance to 260 F /g if the discharge current 0,3 A/g. It is the first time proposed the
Drude-Smith model to illustrate the dependence of the conductivity of carbonated materials on the frequency.
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