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Abstract— Activated carbon fibers(ACF) show different activation behaviors and adsorptive properties, which depend
on the activating conditions and starting materials used. So, PAN- and pitch-based activated carbon fibers were prepared
by flow rates of varying the activating agents(CO, and steam) and temperatures in activation process. The pitch-based ac-
tivated carbon fibers were microporous materials of high specific surface areas(>2,500 m%g). The reactivity in steam as ac-
tivating agent was about three times faster than in CO,, the reactivity of pitch-based carbon fibers as starting materials was
higher than PAN-based carbon fibers. The ranges of average pore diameter for steam and CO, were about 15-17A and 11-
13A, respectively. It implies that smaller and more uniform micropores are developed in CO,. Optimum conditions of the
activation process for preparing high quality ACF are pitch based carbon fiber as starting material, lower temperature(800
°C), CO, as activating agent, flow rate of 38 mi/hr.
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Table 1. Properties of starting materials
% PAN-based carbon fiber

T.S T.M U.E Yield Density Diameter

Fber P MPa)  (GP)) (%)  (@im) (gom)  (um)

TZ-307 3530 245 1.4 0.80 1.8 5

# Pitch-based carbon fiber

Fiber type T.S .M T.R Density  Diameter
P° MPa)  (GP))  (ONm)  (ghem’)  (um)
round 1100 69 5.1 1.65 20

T. M : Tensile modulus
T. R : Torsional rigidity

T. S:Tensile strength
U. E: Ultimate elongation

Fig. 1. Schematic diagram of experimental apparatus.

(1) Water bath (2) Peristaltic pump (3) Flow meter
(4) Steam generator  (5) N, 6) CO,
(7) Heater (8) Activation furnance
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Fig. 2. Nitrogen(77 K) adsorption isotherms of pitch-based ACF with
burn-off(steam, 20 ml/hr).
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Fig. 5. Desorption pore volume with different activation temperature
(steam, burn-off : 60 %).

(b)

Fig. 3. Comparison of burn-off for the pitch- and PAN-based carbon
fibers(flow rate of steam=58 ml/hr).
(a) 800 °C, (b) 850 °C, (c) 900 °C
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Fig. 4. Evolution of pore volume as a function of burn-off with dif-
ferent temperature(steam, 20 ml/hr).
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Fig. 6. Evolution of burn-off with CO, and steam for the pitch-based
carbon fibers(flow rate : Hollow=20 ml/hr, Solid=58 mb/hr).
(a) 800 °C, (b) 850 °C, (c) 900 °C
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Fig. 7. Variation of average pore diameter according to burn-off for
the pitch-based carbon fibers with steam and CO,(850 °C).
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Fig. 8. Variation of specific surface area as a function of burn-off
for pitch-based carbon fibers(850 °C).
(a) flow rate=20 ml/hr, (b) 38 ml/hr, (c) 58 ml/hr
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Fig. 9. Evolution of pore volume as a function of burn-off with dif-
ferent flow rate of CO,(850 °C).
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