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Microporosity of Activated Carbon Fiber Prepared by Steam Activation
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Abstract—Pitch-based activated carbon fibers(ACF) were prepared by steam activation under various con-

ditions. The adsorption isotherm of ACF measured by nitrogen adsorption at 77 K was Type I and ACFs
were composed of mainly micropores. The specific surface area of ACF was higher than 1,500 m?/g at burn-
off 50%. At the same burn-off %, ACF with higher specific surface area can be prepared under lower activation

temperature. The pore size distribution of ACF determined by Horwath-Kawazoe method was very narrow
for each samples.
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Table 1. Properties of isotropic pitch fiber felt

Carbonization 1,000C Modulus of 32 GPa
temperature elasticity
Bulk density 0.1 g/em® Specific 1.65
of felt gavity
Apparent 10 mm Elongation 22%
thickness
Filament 145 ym  Oxidation 310T
diameter threshold
Tensiie 720 MPa  Carbon up to 95%
strength content
Senvi Motor
rvice )
Heater Steam ;‘ow Micro-
Generator Meter /Pump
2
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Water
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Activation
Furnace

il U

Fig. 1. Experimental apparatus for activation.
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Fig. 2. Changes of burn-off% with amounts of steam at
900°C, 60 min.
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Fig. 3. Burn-off versus activation time at various activation
temperature with steam.
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Fig. 4. Surface area versus activation time at various acti-
vation temperature.
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Fig. 5. Pore volume versus activation time at various acti-
vation temperature,
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Table 2. Comparison of specific surface area of activated

carbon fiber
Sample Burn-off  Sger Sr Sur Sex
(%) (m’/g) (m¥g) (m¥g) (m%*g)

800-30 11 532 570 570 0
90 24 801 816 791 25
&50-30 29 817 838 805 33
90 60 1625 1394 1371 23

120 80 1974 1667 1641 26
240 91 2458 2255 2204 51
900-20 31 886 887 876 11
30 49 1234 1101 1089 12

120 93 2397 2042 1965 77
950-15 49 1012 960 865 95
30 78 1877 1581 1487 94

60 97 3285 3502 2900 602

Syt Total specific surface area by t method

Su: Specific surface area of micropore by t method

Ser: Specific surface area of mesorpore or exterior sur-
face by t method
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Fig. 6. Adsorption isotherm of nitrogen at 77 K for activated carbon fiber.
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Fig. 7. DR-plots for activated carbon fiber.
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Fig. 8. Pore size distribution from Horwath-Kawazoe method.
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