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5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

CTpykTypHO-MOPQOJIOTiuHi Ta €JeKTPOXiMiuHi BIACTHMBOCTI €JIEKTPOJHMX MarepialiB Ha OCHOBI HAHOIIOPMCTOTO BYIJIELIO Ta

cynb}iniB i rigpoKcUiB epexifHuX MeTaliB
Ha3sBa po6oTH (aHrJ1)

Structural, morphological and electrochemical properties of electrode materials based on nanoporous carbon and sulfides and
hydroxides of transition metals

Pedepar (ykp)

MeTo1o0 pobOTH € OTPUMAHHS Ta AOCHIIKEeHHS (Pi3UKO-XiMIYHMX BJIACTUBOCTEN HAaHOCTPYKTYPOBAHUX €JIEKTPOIHUX MaTepiaiiB
Ha OCHOBi HaAHONOPHUCTOrO BYrJewo, cyabQifiB i TigpOKCHLiB NepexXilHMX MeEeTajiB Ta CTBOPEHHS €JIEKTPOXiMiuHMX
KOHJIEHCATOPiB 3 €MHICHUM, NICEBIOEMHICHUM i (apasieiBCbKUM TUIIOM HAaKOMWYEHHS 3apsfiB Ha OCHOBI JaHUX MarepiasiB A
30i7IbIIIEHHS X NMUTOMUX €HEPreTUYHUX XapaKTepUCTUK Ta iCTOTHOTO 3MEHIIEHHSI BEJIMYMHU CaMOpO3pSny. 3alpONOHOBAHO
TEeXHOJIOTii OTPUMaHHS HaHOIIOPUCTHUX ByrjleleBux MarepiasniB (HBM) msxoM Kap6oHi3aliii CMpOBUHM POCIMHHOTO TTOXOIKEHHS
B Maporas3oBill Ta iHepTHil aTMmocdepax 3 HACTYIHOIO TEPMOXiMiYHOIO akTHBalji€lo. [IpefcTaBieHO CIOCoOU 36iTbIIeHHS
BEJIMYMHU NUTOMOI Mo nosepxHi HBM po 1880 m2/r msixom Bapiaulii Takux mapameTpiB SK TemIlepaTypa Ta atmocdepa
KapOoHi3allii, KOHIEHTpallisl i TUIl aKTUBALITHOTO areHTa Ta CIOCi6 aKTUBallii, 10 J03BOJIsIE JOCSITHYTU 3HA4€Hb [TMTOMOI €MHOCTI
BiANOBinHUX enekTpoxiMiuHux KoHpeHcatopiB (EK) mo 200 @ /T 3 KysnoHIBCbKOIO edeKTUBHICTIO = 99,7% npoTsirom 1000 uuknis
3apsn,/po3psany. OnrtumizoBaHo MeTonuKy N-pomnyBaHHs HBM Ta gopatkoBoro Fe-jieryBaHHS, 11O 103BOJISIE MiABULIUTU ITUTOMY
emHicTh EK 10 260 @ /T 32 paxyHOK nepe6iry mBUIKUX peloKC-peakiliil 3 yyacTio N-BMiCHUX pajauKaiis, ioHiB OH- Ta okcunis
MeTasiB. 3alpoNOHOBAHO CIOCI6O CHHTE3y HAHOKOMIO3UTIB MoS2/C nuigxoM IOe€OHAHHS TiApOTepMasbHOI METONUKU 3
yJIbTPa3BYKOBUM OIIPOMIHEHHSIM, IO J[O3BOJISIE OTPUMATH MaTepiaJud 3 MUTOMOIO IIJIolmel0 MoBepxHi no 560 M2/r Ta
enekTpornpoBigHicTio 360 CM/M i 3a6e3redye 3HaYEHHS TMTOMOI €MHOCTI BifIOBiZHUX mpoTtoTumiB riopugaux EK no 260 ®©/r 3
KyJIOHIBCbKOIO edekTuBHIicTI0O 98% (2000 nukmnis). s riopugaux EK Ha ocHoBi Ni(OH)2/C mocSrHyTo MakCMMAaabHUX 3HAY€Hb
nutomoi emHocti = 320 @/r 3 KysoHiBcbkowo edekrusHicTIoO 99% (500 nukiiB) mpu ontumansHomy Bmicti (10%) HBM vy
KOMIIO3UTI Ta 3a YMOBM YJbTPa3ByKOBOTO OIpOMiHEHHS. [lng amopdizoBaHux kommnosutie FeOOH/HBM mocsarayro

MaKCHMaJIbHUX 3Ha4€Hb MUTOMOI eMHOCTi 180-220 @ /r 3 Ky/I0HIBCbKOIO €(peKTUBHICTIO 85%.
Pedepar (aHrI)

The aim of work is to obtain and study the physical and chemical properties of nanostructured electrode materials based on
nanoporous carbon, sulfides and hydroxides of transition metals and the creation of electrochemical capacitors with capacitive,
pseudosubstantial and Faraday type for the energy accumulation on the basis of the characteristics of energy self-discharge.
The technologies for producing nanoporous carbon materials by carbonization of plant-derived raw materials in gas and inert
atmospheres with subsequent thermochemical activation have been proposed. Methods for increasing the specific surface area
of the nanoporous carbon materials up to 1880 m2 / g was shown by varying such parameters as the carbonation temperature
and atmosphere, the concentration and type of the activating agent. The activation method to achieve the specific capacitance
values of the respective electrochemical capacitors up to 200 F / g are presented and Coulomb efficiency = 99.7% over 1000
charge / discharge cycles was achieved. The method of N-doping of nanoporous carbon materials and additional Fe-doping was
optimized, which allows to increase the specific capacitance of electrochemical capacitors up to 260 F / g due to the course of
rapid redox reactions with the participation of N-containing radicals, OH ions and metal oxides. A method of synthesis of MoS2
/ C nanocomposites is proposed by combining hydrothermal technique with ultrasonic irradiation, which allows to obtain
materials with a specific surface area up to 560 m2 / g and electrical conductivity 360 cm / m and provides the specific
capacitance value of the respective hybrid electrochemical capacitors prototypes up to 260 F / g with a Coulomb efficiency of
98% (2000 cycles). For hybrid electrochemical capacitors based on Ni (OH) 2 / C, maximum capacitance values C= 320 F / g
have been achieved with a Coulomb efficiency of 99% (500 cycles) with optimum content (10%) of HBM in the composite and
subject to ultrasonic irradiation. For amorphous FeOOH / nanoporous carbon materials composites, maximum specific



capacitance values of 180-220 F / g were achieved with a Coulomb efficiency of 85%.

Inpexc YIK: 536.48, 544.6; 538.971; 544.018; 620.18
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6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HasBa npoaykiiii (yKp): HOBIiTHI eJIeKTpO/iHi MaTepiany Ha OCHOBI HAHOIIOPUCTHUX BYTJIELiB Ta CIIOJYK [TePeXifHUX MeTaJliB
Haspa npoaykuii (anrJi): Novel electrode materials based on nanoporous carbon and compounds of transition metals
OuikyBaHi pe3ybTaTH:

T'amysp 3acTocyBaHHS: HOBITHI Marepiajii, TEXHOJIOTI €JIEKTPOEHEPreTUKA

Onuc npoaykuii (ykp): B pesysnbrati BukoHaHHs HJIP BCTaHOBJIEHO 3arajibHi 3aKOHOMIpHOCTI BIUIMBY TEMIIEPATyPHUX PEKUMIB
rizporepmasbHOi KapboHizallii Ta XiMiuHOI akTUBallii ByryeneBux HaHOMaTe-PialiB, 110 JO3BOJINJIO BUSIBUTY ONITUMAaJIbHUI CIIOCI6
OTPUMAaHHS BYIJIELI€BOTO €JIEKTPOLHOr0 MaTepiay AJ1sl riOpuIoHUX CyIIepKOHAEHCATOPIB 3 KiCTOYOK abpuKocy (MUTOMA IJIoLa
nosepxHi ?1600 M2 /T, cymapHuM 06'emom - 0,8 cM3 /T, cepenHim poamipom nop -1,7 - 2,2 um.). [1pu akTuBauii nosepxHi HBM
a30TOBMiCHUMU (YHKLIOHAJIbHUMU IPYNIaMU Ta OCa/IKEHHS OKCUJIIB METaJIiB Ha iX TOBEPXHIO BCTAHOBJIEHO 30iIbLUIEHHS
rigpo@inbHOCTI BYIJIELII0, @ YTBOPEHi a30TO-BMICHI Ipymnu 6epyTh y4acTb B LIBUJKUX 000POTHUX (HapafieiBCbKUX PeaKLisX, sIKi
CYTTEBO BIUIMBAIOTh HA Mpoliecy 3apsis,/po3psay [EII ta HakonudyeHuil 3apsj. Ha oCHOBI MpoBeieHnx AOCiIKeHb 6yJ10
cTBopeHo MakeTy EK MakcuMasbHi 3Ha4eHHSI MUTOMOi €MHOCTI SIKMX cTa-HOBJATh 160-180 @ /T B mianaszoHi po6ounx cTpymis (10-
100 MA) mpu MakcHUMaJIbHIi 3apsiHiit Hamnpysi 1 B. [TokazaHo, 110 Ipyu BUKOPUCTaHHi azoToBMicHUX HBM B sikocTi enekrpopis EK

[IUTOMA EMHICTb 3P

ComiasibHO-eKOHOMIYHa crpsimoBaHicTs HTII:
Crapgis 3aBepmenocti HTII: 3sit no HIIJKP
Bruposagskenns HTII: BnposagkeHo

CTpOoKH BIPOBaJKEHHS: -

BupPOOGHHUK NPOAYyKIii: -
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