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[IpencraBneHo pe3ynbTaTé TEOPETUYHHUX 1 €KCIIEPUMEHTATBHUX JIOCHIKEHb 3
MUTaHb: TEXHOJOTiA TOHKUX IUIBOK (METad, HAMiBIPOBITHUKH, I€IEKTPUKH,
MPOBIAHI MOIMEPH) 1 METOAM iX JOCTI/DKeHHS; (Pi3MKO-XIMIUHI BJIACTHUBOCTI ILTIBOK;
HAHOTEXHOJIOTIl 1 HaHOMAaTepiallk, KBAaHTOBO-PO3MIpHI CTPYKTYpH; TOHKOIUIIBKOBI
€JIEMEHTH €JIEKTPOHHHUX TIPUCTPOIB.

Marepianu  migrorosneHo o ApyKy OprasizaniiHuM — KOMITETOM — Ta
PenakiiitHoro kojeriero KoH(pepeHIlii 1 MoJaHo B aBTOPCHKIN peaKilii.

Jlis HayKOBUX Ta IH)KEHEpPHHMX IIPAIliBHUKIB 3 MPOoOJIEM TOHKOILIIBKOBOTO
MaTepiajJO3HaBCTBA Ta MIKPOEIEKTPOHIKH.

PekoMenzoBaHO 110 JpyKy HAayKOBO-TEXHIYHOIO pagor0 Dizuko-xiMiYHOTO
iHcTHTYTY [IpHKapmaTchKoro HaliOHAILHOTO YHiBepcuTeTy iMeHi Bacus Credanuka.
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Genesis of porous carbon surface due to thermal activation

Bydzulyak I.M., Rachiy B.I., Merena R.I., Mandzyuk V.I., Kuzyshyn M.M.
Vasyl Stefanyk Precarpathian National University, Ivano-Frankivsk, Ukraine

Porous carbon materials (PCM) got from phytogenous raw material own a
high specific surface, considerable conductivity, fractal structure of pores,
chemical stability to most electrolytes, that parallel to a cheapness and
ecologically safe technology of receipt and utilization does them practically
irreplaceable at the use as electrodes of supercapacitors. We explored the
activated carbon got in a few stages, which consisted at carbonisation initial raw
material in a reactor in the atmosphere of water steam at high pressure
(~10 atm), chemical cleaning from mineral admixtures and ash in the
concentrated hydrochloric acid, washing in the distilled water to neutral pH,
washing in 30 % hydrochloric acid, and washing in the distilled water to neutral
pH. However, the indicated operations do not provide the optimum pore size
distribution. Therefore, the thermal activation of the material was realised for
creation of additional porosity in the temperature interval of 573-873°C to open
the internal porosity and formation of new pores. As a result, the change and
development of carbon porous structure are observed: the size of pores is
increased, there is a coalescence of two or a few pores in larger one, a part of
micropores transforms in mesopores due to their growth, surface and volume of
pores change, new pores appear. The increase of pore volume and surface area
of material takes place as a result of burning of organic material and deleting of
pitch. It is set, that the maximal specific capacity of electrochemical condensers
is achieved at the use of the carbonized material prepared at 1100-1200°C with
following thermal modification at a temperature of 640-680°C. Specific surface,
total pore volume and pore size distribution of porous carbon materials were
definite from the analysis of adsorption isotherms (table 1). The content of
nanopores with 1,5-2,5 nm radius grows at the increase of thermal modification
time. The experimental results testify that high temperature treatment can serve
as an effective instrument of modification of carbon porosity.

Table 1
Structural-adsorption characteristics of carbon
Thermal Specific Micropore | Total pore | Micropore
Standard treatment surface, surface, volume, volume,

time, min m*/g cm’/g cm’/g cm’/g
PCM 0 318 265 0,168 0,103
PCM1 90 681 616 0,332 0,247
PCM2 120 696 619 0,351 0,252
PCM3 150 725 655 0,362 0,266
PCM4 180 799 722 0,418 0,297
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