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AHHOTALUA

B nanHol paboTte ObUIM M3rOTOBJICHBI KOMIIO3UTHBIC MAaTEPHANBI JUIS JICKTPOJIOB CYIIEPKOHICHCATOPOB HA OCHOBE
aKTHBHUPOBAHHOH YIIIEPOTHOMN TKAHH, MOTU(PHUITPOBAHHOM POBOISIINM MOJTMMEPOM TTOTMAHWITHHOM. [lommanmmia
OBUT TIONTy4eH METOIOM XHMHYECKOH OKHCIUTENHHOM MOJIMMEPH3AIMN C COAECPYKAaHHEM aHWIIMHA B PAacTBOPE IS
nonuMepuszanuu B auanazone ot 0.1 7o 1 M. Ha ocHOBaHMM pe3yNnbTaTOB MCCIEIOBAHUS BBISBICHA KOPPEILUSI
MEKIY COJIEpXaHHWEM aHWJIMHA B PACTBOpPE UIS TOIUMEpU3AIMH, MOPQOIOTHEH M DIEKTPOXUMHUYECKUMU
CBOMCTBaMM KOMITO3UTOB. [Ipu ucCclieZoBaHWM TOBEPXHOCTH KOMIIO3UTOB METOJIOM PAaCTPOBOM 3JIEKTPOHHOM
MHUKPOCKOITUH YCTAaHOBIICHO, YTO MOP(OJIOTHS TOJIMMEPHOTO MOKPHITHS, CYIIIECTBEHHO 3aBHCUT OT KOHIICHTPAIUU
MoHoMmepa. [Ipu HH3KkOM coneprkanny nonmaHmwimHa B komro3utax (ot 0.1 g0 0.25 M) Ha MOBEPXHOCTH TKaHU
(hOpMHUpYIOTCSL OTJIETIbHBIE JIOKATM30BAHHBIE YYaCTKH IOJMMEpa, Ha Cpe3aX BOJIOKOH B MOpax HaOIFOAIOTCS
TOYCUHBIC BKJIIOUCHHS TOIMMEpHOro marepuana. IIpm Beicokmx koHreHTpanusix 0.5-1 M HabmomaeTcst 3Ha4H-
TENTPHOE YBEIMYEHHE Pa3MEPOB TIOJIMMEPHBIX 00pa30BaHM W MX KOJMYECTBA HA MIOBEPXHOCTH BOJIOKOH. Pe3yib-
TaThl UCCIICIOBAHUS KHHETUKY BITUTHIBAHUS JECMOHCTPHPYIOT PE3KOE CHIDKEHHME CKOPOCTH BIUTHIBAHUS TKAHBIO
PacTBOPOB, COAEPKAIMX TOJMAHWINH, IO MEpe YBEIUUEHHS KOHIIEHTpPAIU TOJIMMepa. DIIEKTPOXUMHUYECKHE
XapaKTEPUCTUKUA UMEIOT BBIPAKEHHYI0O HEMOHOTOHHYIO 3aBHCUMOCTBH OT COJEPKaHHS B PACTBOPE AJIS MOJIUME-
py3anyMy aHuIMHA. MakcuMaibHas yaenbHas Mkocts 4.40 d/cm? Gblla JOCTUTHYTA HPU COAEPIKAHUU aHMIMHA
0.25 M, mpu 3TOM aHAIM3 JAHHOTO KOMIIO3WTAa TI0 METOmy Tpa3aTTH IMO3BOJHII BBISIBUTH BKJIAJ JBOHHOTO
anekTpudeckoro ciost — 69% u ncesnoémroctu 31%. [lanbHelee yBenmMueHHE KOHUEHTpPALMM NPUBOAWUT K
3HAYUTEITEHOMY pocTy compoTuBieHus (10 2.88 Om it 0.5 M u 10 6.17 Om m1s 1 M) 1 CHIKEHHIO EMKOCTHBIX
XapaKTepPUCTHK M3-3a (OPMHUPOBAHMS TIONMAHMIMHA B BUIe OOJBIIMX YACTHI, YYACTBYIOIIETO B OKUCIHUTEIHEHO-
BOCCTaHOBHUTEIIBHBIX MPOIECCaX HE B IIOJTHOM 00bEME.
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Abstract

In this work, composite materials for supercapacitor electrodes were prepared in the form of activated carbon
cloth modified using the conducting polymer polyaniline. Polyaniline was synthesized via chemical oxidative
polymerization with the aniline concentration ranging from 0.1 to 1 M. The study's findings revealed a
correlation between the aniline content in the polymerization solution and the morphology and electrochemical
properties of the composites. Investigation of the composite surfaces by scanning electron microscopy showed
that the morphology of the polymer coating is significantly dependent on the monomer concentration. Isolated
and localized regions of the polymer formations on the fabric surface with pinpoint inclusions of polymeric
material observed in the pores on fiber cross-sections were detected at low polyaniline contents in the
composites (0.1 to 0.25 M). A size and quantity of polymer formations on the cloth surfaces significantly
increase was noted at high concentrations (0.5-1 M). The imbibition kinetics investigation results demonstrate
a sharp decrease in the solutions containing polyaniline imbibition rate of activated carbon cloth as the polymer
content increases. The electrochemical characteristics exhibit a pronounced non-monotonic dependence on the
aniline content in the polymerization solution. A maximum specific capacitance of 4.40 F/cm? was achieved at
an aniline content in the polymerization solution equal to 0.25 M. Analysis of this composite using the Trasatti
method revealed a contribution of 69% from the electric double-layer capacitance and 31% from pseudocapacitance.
A further content increase leads to a significant rise in resistance (up to 2.88 Ohm for 0.5 M and up to 6.17 Ohm
for 1 M) and a decline in capacitance properties. This is attributed to the formation of polyaniline as large
particles, which do not participate in redox processes to their full extent.
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