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Selective Separation of CO,/CH4 by Pore Structure Modification of Activated Carbon Fiber

SH Moon' - SY. Pak

Green House Gas Research Center, Korea Institute of Energy Research

ABSTRACT : This research was focused on the selective separation of CO, or CH, from mixture of these gases, by controlling the size of
pore or pore gate. Pitch based activated carbon fibers(ACF) were used as adsorbents. The size of pore gate was controlled by the mole-
cule having similar size to that of pore opening. After the adsorption of adsorbate on pore surface, planar molecules such as benzene and
naphthalene | covered the pore gate. The slow release of adsorbate from the pores covered by planar molecules makes apertures between planar
molecules ¢overing pore gate and this structure can be fixed by rapid pyrolysis. The control of pore gate using benzene as covering
molecules ¢ould not accomplished due to the simultaneous volatilization of benzene and adsorbate(CO;) caused by similar temperatures of
benzene volatilization and adsorbate desorption. Therefore we replaced benzene with naphthalene looking for the stability at a CO, desorp-
tion temperature. The naphthalene molecule was adsorbed on the ACF up to 15% of ACF weight and showed no desorption until 1007,
indicating that the molecule could be used as a good cover molecule. Naphthalene could cover almost all the pore gate, reducing BET sur-
face area flom 753 m’/g to 0.7 m’/g. A mixed gas(CO»: CH, = 50: 50) was adsorbed on the naphthalene treated OG-7A ACF. The amount
of CO, adsprption increased with total pressure, whileas that of CHs was not so much influenced on the pressure, indicating that CO, made
more compounds on the ACF surface along with total pressure increase. The most CO, and the least CH; were adsorbed in the condition
of 0.4 atm, resulting in the highly pure CH, left in ACF.
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Fig. 1. Conceptual diagram of pore gate size control by new
chemigal vapor deposition.
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Fig. 2. Schematic diagram of benzene/naphthalene adsorption and CO,/CH, adsorption system.
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Table 1. BET surface area of pitch based ACFs

Item Type BET surzface area|Average pore size

ACFS (m“/g) (A)
0G-7A 682 18.7
Pitch-based ACF | OG-10A 1106 212
(As-received) | 0G-15A 1503 2157
0G-20A 1581 23.33

0G-7A 1.85
Benzene treated | OG-10A 379.00 19.17
(Temp. 80C) | 0G-15A 741.73 22.77
0G-20A 1370.77 21.84
. 0G-7A 0.45 11.49
Naphthalene treated | OG-10A 271.74 17.86
(Temp. 80C) | 0G-15A 381.22 20.09
0G-20A 551.41 2335

Table 2. BET surface area of OG-7A ACF after naphthalene
adsorption at various temperature

Treatment Temperature BET surface area(m2/g)
Temp. 40°C 522.9
Temp. 60T 35.48
Temp. 80°C 0.45
Temp. 100°C 0.45
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Table 3. Amounts of adsorption, desorption and remaining
gases on ACF at various adsorption pressure

Pressure Adsorption(cc) | Desorption(cc) | Remaining(cc)
(atm) CO; CH, CO, CH, CO, CH,
0.2 53.0 26.2 473 7.1 5.7 19.1
0.4 62.0 26.3 60.0 5.0 2.0 213
0.6 70.0 259 42.0 12.8 28.0 13.1
0.8 77.0 25.8 33.0 17.6 44.0 8.2
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