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1. CTpykTypHO-MOP(OJIOriuHi Ta €J1eKTPOXiMiuHi BIaCTUBOCTI TypOOCTPATHOTO BYIJIEIIO i KOMIIO3ULIIMHUX
marepiainis SiO2-C, Al203-C.

2. Structural-morphological and electrochemical properties of turbostratic carbon and composite materials SiO2-
C, AI203-C.

Pedepar:

1.V npuceprauii 1poBeieHO KOMIUIEKCHE JOCIIIPKEHHS MIPOLECY €JIEKTPOXIMIYHOTO BIIPOBAIKEHHS MOHIB JITIiIO y
IIOPUCTUM BYIJIELIEBUN MaTepiasl, OTPUMaHUH i3 pOCIMHHOI CUPOBMHU, BCTAHOBJIEHO 3aKOHOMIPHOCTI BILUIUBY
TepMmoxiMidHOi Mopudikalii Ha HOro CTPYKTYpY, MOP(OJIOTiIO Ta €JIEeKTPOIPOBIIHICTD, & TAKOXX €HEProeMHI
[apameTpHu JITiEBUX IKepeJsl CTPYMY 3 €JIEKTPOJaMU Ha IOr0 OCHOBI. JI0CIIiI>KeHO NpoLiecy TEPMIYHOrO PO3KIany
caxapuiiB B iHepTHiN aTMocepi. Biepie BCTaHOBJIEHO, 1110 MaKCUMaJlbHA IHTEHCUBHICTb Cy0JIiMaLiliHOTO IIpoLecy
peecTpyeThbed 3a TeMiiepaTtypu 270-280°C BHACIiLOK YTBOPEHHS B MaTepiai Kap6iHoinHux knacrepis C4H20,
C5HO2 a6o C6H50, C6H602 ab6o CI9H2. 3'sicoBaHo, 1110 TEKCTypa MaTepiaiy, Oiep>KaHoro i3 j1akTo3u, cpopmoBaHa



3 [IJIaCTiBYACTUX KPUCTAJITiB TOBUMHOIO 0,4 HM i po3Mipom nemocTok 0,4-5 HM, 1m0 3a6e3nedye iM 3HaYeHHS
IIMTOMO] esleKTpoIpoBinHocTi 147,5 Om -1'M -1 3a Temnepatypu aktuBanii 1000°C. ChopmoBaHi Ha OCHOBI caxapuiB
€JIEKTPOXiMIi4Hi KOHZ€HCATOPH BOJIOZ 0T eMHicTIO 160 @ /T npu cTpyMi po3psay 10 MA.Briepiue 3aporoHOBaHO
TEMIIATHUH CIIOCI6 OTPUMAHHS CUHTETUYHOIO BYIJIELO 3 BUKOPHUCTAHHSIM JIAKTO3U i ME30IIOPUCTOrO TiPOKCULY
amomiHito AIOOH. ITpu cniBeigHomenHi C : AIOOH = 1:1 popmyeTbCst MaTepian i3 BMmicToM me3onop 85 %.
EnexTpoximMiuHM# KOHIIEHCATOp Ha Oro OCHOBI BUTpUMYE po3psif cTpymamu 1o 200 MA npu 36epeskeHHi TUTOMO]
€MHOCTI Ha piBHi 121 ® /r.Briepiie 3anrponioHOBaHO crioci6 GpopmMyBaHHs CTPYKTypHu Komno3uTti SiO2-C i AI203-C,
SIKUI TI0JITa€ y HalllaDyBaHHi ByIJI€LleBOTO KOMIIOHEHTY i3 JIAKTO31 Y BUIJISAI IJIACTiBYACTHX IPa(p€HOBUX JIMCTKIB
poamipom 0,4 x 5,0 HM Ha TOBEPXHIO HAHOYACTUHOK miporeHHoro SiO2 i AI203, Ta moka3aHO niepeBarv OTPUMaHUX

IAQHMUM CII0OCOOOM KOMITIO3UTIB IIPM iX BUKOPUCTAHHI SIK KATOJHUX MaTepiaJiB JiTieBUX [AKepeJl CTPYMY.

2. The interconnections between the conditions of obtaining turbostratic carbon materials, SiO2-C, A1203-C
composites, and their structural-morphological, electroconductive and electrochemical properties are established
in the thesis. The mechanisms of electrochemical processes passing in the devices of electric energy generation
and accumulation with electrodes on their basis are revealed.It is find out that the structure of porous carbon
materials (PCM) obtained by the hydrothermal carbonization of plant material at the first structural level was
formed by mass fractal aggregates formed from primary carbon nanoclusters of 3.0-4.8 nm in size and surface
fractal aggregates. The increase in the carbonization temperature results in decrease in the mass fractals size (Dv
= 2.65-2.00), an increase in the dimension of surface fractals (Ds = 2.10-2.60) with a simultaneous decrease in the
surface fractal dimension of the open porous structure (Ds = 2.57-2.17), indicating the formation of a smooth (non-
fractal) surface.The optimal regimes of obtaining (carbonization temperature 750°C) and thermal modification
(temperature 400-500°C, time 2.5 hours) of the PCMs have been selected, at which lithium power source has the
maximum specific capacity (~ 1510 mA+h /g) and specific energy (~ 1590 Weh /kg).It was found for the first time that
carbonized materials obtained by thermal decomposition of glucose, saccharose and lactose in an inert
atmosphere lose 55-75 % of their mass at further heating to a temperature of 1000°C. This is due to the formation
in the material of small carbinide clusters C4H20, C5HO2 or C6H50, C6H602 or C9H2, which is separated from
the carbon matrix at heating and goes into the gas phase. The maximum intensity of the sublimation process is
recorded at 270-280°C.It is set that the texture of the material obtained from lactose is formed from lamellar
crystallites of 0.4 nm in thickness and 0.4-5 nm in size of leaves, which provides them with the highest value of
specific electrical conductivity (147.5 Ohm-1-m-1) at an activation temperature of 1000°C. It is shown that
electrochemical capacitors formed on the basis of saccharide-derived carbons have a capacity of 160 F/g at a
discharge current of 10 mA.
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