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Abstract — 1 wt% Ag, Cu and Co-containing Activated Carbon Fibers(ACFs) were prepared and the pore size distributions
depending on the activation condition were investigated. The burn-offs of metal-containing carbon fibers(CFs) are higher than
that of non metal-containing CFs, because the metal accelerates the activation of carbon. Cobalt is better accelerator than cop
per and silver. Activation energies of three metal-containing CFs were 93, 141 and 175 kJ/mole, respectively, which were lower
than that, 184 kJ/mole, of non metal-containing ACF. The isotherms of 1 wt% metal-containing ACFs were typical Type-I such
as non metal-containing ACF. However, Co-containing ACF has mesoporous pores with hysteresis loop and rising tag at high
relative pressure. Ag and Cu-containing ACFs have the average pore size of 18-20 A in spite of low activation energy, while
Co-containing ACF has two mesoporous regions of 30-40 A and 200-300 A with micropores.
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Table 1. Characteristics of isotropic pitch

Elementary Atomic ratio Benzene  Quinoline Softenin
analysis(wt%) (CIH) insoluble  insoluble int C)C?
c  h (Bl, wt%)  (QI, wt%)

971 272 018  2.97 46.7 12 255

t}. Table P A7A HAxe] A ARt FETHE A% 3
sfelE-2 AJeFF9] Silver nitrate(AgNQ, 99.8%, M.P.=212C, density=
4.35 glcni, Kojima), Copper(ll) acetylacetonate([GEOCH=C(O-)
CHg],Cu, 97%, M.P.=284-28&C, Aldrich), Cobalt(Il) acetylacetonate ([GH
COCH=C(0-)CH],Co, 97%, M.P.=165-17%C, AldrichyS A5} t}.
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Fig. 1. Schematic diagram of experimental apparatus for CF activation.

1. Water 5. Mixer & Preheater
2. Peristaltic pump 6. Sample pot

3. Flow meter 7. Activation furnace
4. Steam generator 8. Absorber
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Fig. 2. Burn-off of metal-containing CFs with respect to volume ratio ¢
gas mixture at 90C°C for 30 min.
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Fig. 3. Burn-off of metal-containing CFs with respect to time at (a)
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Fig. 4. Arrhenius plot of CF activation.

Table 2. Parameters of activation energy

Metal 1/Temp.(K) In(dw/dt)  Activation energy(kJ/mole)
9.32x107* 1.31

Ref 8.9x107* 2.29 184
8.5x107* 3.08
9.32x107* 1.61

Ag 8.%x10™ 241 175
8.52x10™ 33
9.32x107* 2.08

Cu 8.9x10 271 141
8.52x10™ 3.44
9.32x107* 3.61

Co 8.9x10™ 402 93
8.52x10™ 451
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Fig. 5. SEM photos of (a) reference CF, (b) reference ACF, (c) Cu-containing CF and (d) Cu-containing ACF.

600 T T T T T

—A— Cu-20' —DO— Ref-20'
—0— Ag-20' —4— Co-05'

500 - o Co-05'-desorption @é
) r p— A—D—A AA-AA-D-DD
i ABALLDA—A—E—E
S 400 | o ]
e /
B L000on0—0—0—0—0—0—0—0—0—0—0—0—00-0-—0 0 n/
-g 300 Ef'/n ....ooo—vo—ogo—o—o~o—o—o—o-—.—oo *—@- .e*
7} [
E o /<> /
g 200 S ,/ g
g
= Q:M—Q'
= —0—6—0—
SO .,-»00000’0—0#‘4—‘ i
0 . 1 1L 1 1 1 -
0.0 0.2 0.4 0.6 0.8 1.0

Relative Pressure (P/P )
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