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Fig.3 The N, adsorption-desorption isotherms for carbon fibers (a) and activated carbon fibers (b)
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Tab. 1 Specific surface area and pore structure of the carbon fibers (CF) and activated carbon fibers ( ACF)

S . )
Sample fnm/-l 2 "“/—] ZSN/-l 3 ! -1 !/ml/ -1 Vi * Vl;l]/% D/nm
m g m g m -g cm’ - g cm’ ¢
CF 527 488 39 0.285 0.252 88 2.16
ACF 1893 1488 405 1.00 0.727 73 2.12

Sper : BET surface area; S, : micropore surface area;S, :external surface area,S,; = Sppp-S.,, ; V. : micropore volume;

V., :total volume ;D :average pore diameter.
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Fig.4 BJH pore size distributions of the carbon fibers (a) and activated carbon fibers (b)
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Tab.2 Impedance parameters of the P-ACF and ACF

R/Q R/Q  R/Q  R/Q

P-ACF  2.96 0.537 0.349 3.85
ACF 4.65 0.352 0.237 5.24
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Fig.7 Variations of the gravimetric capacitance (a) ,its and relative capacitance (b) with discharge current for the ACF

and P-ACF electrodes in 6 mol + L.™' KOH(the relative capacitance is obtained by dividing the specific capacitance

with the value at 50 mA - g™")
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Tab.3  The fitting values of equivalent circuit elements for P-ACF and ACF electrodes

CPE, W, CPE,
R./Q R./Q
Y/Ss" n, A/Q s7" n, Y, /Ss" n,
P-ACF 0.349 3.43x10°° 0.837 0.537 0.773 0. 156 2.35 0.990
ACF 0.237 3.43x10°° 0.920 0.352 0.872 0.140 0.63 0.960
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Electrochemical Double-layer Capacitors Using Phenolic
Resin-based Carbon Fibers

XUE Rong, YAN Jing-wang* , TIAN Ying, YI Bao-lian
( Dalian Institute of Chemical Physics, Chinese Academy of Sciences, Dalian 116023, Liaoning, China)

Abstract; Phenolic resin-based activated carbon fiber ( ACF) was prepared by KOH activation. The electro-
chemical properties of pulverized phenolic resin-based carbon fiber ( P-ACF) were examined in 6 mol - L'
KOH compared with that of the original ACF. P-ACF exhibited a better capacitive behavior and showed a larger
specific capacitance (200 F + g7') as well as a lower capacitance decrease at high current densities. The pore
resistance for ion migration (R,) in P-ACF was lower (2.96 ) than that in ACF (4.65 Q). Pulverization in-
creased the exposure of the cross section,lowered the contact resistance between the carbon fibers and decreased

the pore resistance for ion migration.

Key words: phenolic resin; activated carbon fiber; supercapacitor
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