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Abstract—For manufacturing a high sorptive ACF, we used orthognal array experimental design

to get optimum condition.

The ability of ACF was measured by CCl, adsorption and showed those manufacturing conditions
were effective in the order of treatment time>oxidative gas>treatment temperature.

The optimal condition presented the maximum adsorption rate was at 900°C for 6 minutes with
CO./H;O gas in the PAN based ACF manufacturing process. The adsorption rate of developed ACF

in this experiment was over 100%.
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Fig. 1. Variation of open porosity of PAN carbon fi-
ber ¢ at 25°C as a function of heat treatment
temperature.”
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Table 2. L,(3*) orthogonal array
Treat. No .Column No. Experimental Data
1 (temp.) 2 (time) 3 (atmosphere) 4 condition
9 0 (800) 0 (6) 0 CO,/H,0 0 ABoCo=(0,0,0) Yoo =
6 0 (800) 1 (30) 1 CO, 1 AB.Ci=0,1,1) Yo =
1 0 (800) 2 (40) 2 COy/N; 2 AB.C,=(0,2,2) Yoz =
4 1 (900) 0 (20) 1 CO. 2 AiB«Ci=(1,0, ) Vi =
5 1 (900) 1 (30) 2 COy/N, 0 ABC=(1,1,2) Vie=
2 1 (900) 2 (6) 0 CO,/H,0 1 AB,C=(1,2,0) Vo=
7 2 (1000) 0 (20) 2 CO./N, 1 AB,C,=(2,0,2) Voo =
3 2 (1000) 1 (6 0 CO/H,O 2 AB,Co=(2,1,0) Ya10=
8 2 (1000) 2 (40) 1 CO, 0 AB.Ci=(2,2,1) Vo1 =
A B C e T=
Table 3. Ly(3*) experimental data
Treat. No .Column No. Experigngntal Data
1 (temp.) 2 (time) 3 (atmosphere) 4 condition
9 0 (800) 0 (6 0 CO./H,0 0 AsByCo=(0, 0, 0) Yooo=40.3
6 0 (800) 1 (30) 1 CO, 1 AB.Ci=(0,1,1) Yo =230
1 0 (800) 2 (40) 2 CO./N, 2 AB.C,=(0,2,2) Vore=37.7
4 1 (900) 0 (20) 1 CO; 2 ABC,=(1,0,1) Vi ="50.5
5 1 (900) 1 (30) 2 CO/N, 0 ABIC,=(1,1,2) y12=33.3
2 1 (900) 2 (6) 0 COy/H,0 1 AB.Cy=(1,2,0) Vi20=113.8
7 2 (1000) 0 (20) 2 CO2/N, 1 A.BC,=(2,0,2) Vae=23.6
3 2 (1000) 1 (6) 0 COy/H:0 2 AB.C=(2,1,0) V210=78.3
8 2 (1000) 2 (40) 1 CO. 0 AB.Ci=(2,2,1) Vo =115.4
A B C e T=524.9
Table 4. ANOVA
Source S ¢ \ Fo Foos Foo
A 237942 2 1189.71 22.69* 19 99
B 5734.25 2 2867.13 54.57* 19 99
C 4196.43 2 2098.22 39.94* 19 99
e 105.07 2 52.54
T 12415.15 8
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