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Abstract: Coconut shell based activated carbon was modified by alkali with different concentrations. The surface structures of tested
carbons were observed and analyzed by SEM and BET methods. Boehm’s titration and SEM/EDS methods were applied to assay the
functional groups and elements on the carbon surface. The adsorption of methane on tested carbons was investigated and adsorption
behavior was described by the adsorption isotherms. Results showed that surface area and pore volume of modified carbon increased and
surface oxygen groups decreased as the concentration of the alkali used increased with no obvious change in pore size. When
concentration of alkali was higher than 3.3 mol*L™" the specific surface area and pore volume of modified carbon was larger than that
of original carbon. Methane adsorption capacity of alkali modified carbon increased 24% . Enlargement of surface area and pore
volume reduction of surface oxygen groups will benefit to enhance the methane adsorption ability on activated carbon. Adsorption
behavior of methane followed the Langmuir isotherm and the adsorption coefficient was 163.7 m’ *mg™".
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Fig. 1 SEM photographs of original and alkali-treated activated carbon
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Table 1 Alkaline concentrations for modification and the surface characteristics of corresponding activated carbon
OA SH-1 SH-2 SH-3 SH-4 SH-5
/mol+L~! 0 2.5 3.5 5.0 6.7 10.0
Jm?eg™! 722 703 723 747 757 846
/mLeg™! 0.168 0.156 0.173 0.163 0.174 0.178
/nm 4.5 4.6 4.3 4.5 4.4 4.4
C 96.49 96.35 96.71 96. 61 96.20 96.73
0 3.43 3.29 2.76 2.57 3.18 2.66
Mg 0.03 — — — — —
Al 0.03 — — — — —
1%
Cl 0.02 — — — — —
Na — 0.37 0.53 0.82 0.62 0.61
g — — _ — — —
P J— _ J— J— _ J—
—OH 0.13 — — — — 0
1 C=0 0.05 — — — — 0.15
/mmol+g
—COOH — — — — — 0
2.2 6
2.2.1
2
Sg 49.1 mgem ’ -
]
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2.5 Fig. 2 Methane adsorption capacity on modified activated carbon
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Fig. 4 Relationship between regeneration time and
( 3) methane adsorption capacity
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Fig. 3 Relationship between carbon surface area Ten
and methane adsorption %
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Fig. 5 Adsorption capacity of methane on SH-5
under different methane concentrations
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Fig. 6 Adsorption of methane on the activated

carbons fitted by Langmuir equation
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