Polymer(Korea) Vol 22, No. 6, pp 994-998(1998)

PANAl @24+ 843 250 9& FI729 ¥3t 2 ¥3 §4

DRI
AFEATA LA ATD
(19983 8¥ 5¢ He)

Influence of Activation Temperature on Surface Structure Changes and
Adsorption Properties of PAN-based Carbon Fibers

Soo-Jin Park' and Ki-Dong Kim
Advanced Materials Division, Kovea Research Institute of Chemical Technology,
P.O. Box 107, Yusong, Taejon 305-600, Korea
Ye-mail . psjin@pado.krict.re.kr
(Received August 5, 1998)

2 9 £ A= 43l AN2l¥ PANA €&24/-8 AR-3le] 700, 800, 900 3 1000 €9l <
T2 2A17HE9 COE Y 7IAZ 8l 24 43 olFA Az 84 daxidsd %
548 843 250 wet a7 84 gaMRe 39 4L N, 7)A F3] gt £33
Hen, 2 ¥38 43L& pH % Boehme] AdZsigd) wg 39 A= ¥ 89W V|=g 339
th. 84 ©2449 BET vBWH3E, & 73 ¥y 4 713 27] ¥ & 43 L= 4
e xolg vehiiglon, B d¥e] 843 A F 1000 TAA AT 84 SaMH9
BET ®¥W3, £ 713 RFurt 714 & Ao vyepdch £3 843 2o 84 g4y B
A AT B2 9L Fed 43l 2571 800 C ol A B4 vBAMA9 EW 4Fe
okgh AFJS im, 900 C olAte] oA @AsE 84 ©adAe 9714e Jehidch

ABSTRACT: In this work, a series of activated carbon fibers have been prepared by CO,
activation of oxidized PAN-based carbon fibers at 700, 800, 900 and 1000 C for 2 hrs,
respectively. The adsorption properties of the activated carbon fibers (ACFs) were studied as
a function of the heat treatment temperature (HTT). The ACFs were characterized by N, gas
adsorption and pH value and acid-base values of the carbon surfaces. As a result, ACFs
showed different BET surface areas, total pore volumes and pore size distributions, depending
on activation conditions. Among them, the condition derived from temperature at 1000 C for
2 hrs gave the highest BET surface area, total pore volume. When the activation temperature
was less than 800 °C, the surface of ACFs have been developed in acidic nature, but basic
properties have increased in increasing the HT T at higher than 900 C.
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Figure 1. Manufacturing process for activated carbon
fibers.
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Figure 2. Burn-off as a function of temperature for
PAN-based carbon fibers activated by CO, at various
temperatures.
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Table 1. Effect of Temperatures on the Surface
Properties of an ACFs

samples oH acid values base values
(meq-g™) (meq-g™)
ACF- 700 6.85 121.8 545
ACF- 800 6.92 109.5 87.2
ACF- 900 7.75 45.7 184.3
ACF-1000 8.02 28.4 247.8
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Table 2. Adsorption Characteristics of the CO,-ACFs from Different Temperatures

bum-off? micropore total pore mean pore  BET surface BJH surface mesopore
samples (%) volume volume diameter area area ratio®
(em®-g™) (em®g™) (A) (m?-g™) (m?-g™) (%)
ACF-700 26.3 0.02 0.14 140.1 229 175 76.4
ACF-800 338 0.18 0.32 49.4 476 198 41.6
ACF-900 51.9 0.54 0.58 171 1271 86 6.8
ACF-1000 78.2 0.63 0.66 17.3 1522 69 45
“ | pss in weight for each temperatures. ® Area fraction of BJH surface area/BET surface area x 100(%).
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Figure 3. Volume of N, adsorbed at 77K on
activated carbon fibers for the relative pressure.
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Figure 4. Pore size distribution of activated carbon fi-
bers. .
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