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ABSTRACT

In this study, activated carbon(ACs) have been modified by nitric acid and heat-treatment. The
surface and structure properties of ACs were determined by BET surface area, FI-IR pH and acid/base
value. The changes in pore structure and surface properties of these modified ACs were correlated with
natural gas adsorption which measured by volumetric apparatus at 0°C and 25°C. The pore textural
properties of activated carbon was also characterized by nitrogen adsorption at 77 K. Specific surface area
and micropore volume of them were calculated by Langmuir equation and Horvath-Kawazoe method, and
chemical properties of surface were measured by FT-IR and titration of acid and base solutions. Pore
texture of activated carbons after treatments were not significantly changed. Total acidity increased and
basicity of samples decreased. however the basicity increased with heat treatment. The methane adsorption
of ACs become different depending on the acid/base value of samples.

KEY WORDS : activated carbon(ZA &), surface treatment(E ™ X)), acidity(AFE), basicity
(8 7] =), methane sorption(™] &5 %)
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Fig. 1 Nitrogen adsorption isotherms of activated carbons used
in this study
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Table | Pore Textural parameters of activated carbons used in
this study

Samples |°S (m/g) | V. (cm®/g) (C;‘Q‘;‘g) W, (am)
ACR | 1170 0.42 0.41 0.72
AC-Al | 1176 0.43 0.41 0.72
AC-A4 | 1159 0.42 0.40 0.73
AC-H | 1286 0.46 0.44 0.72

a: Langmuir specific surface area

b: Total pore volume at P/Po=0.98
c: Micropore volume by H-K method
d: Average pore width=2 V¢/S
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Fig. 2 FT-IR spectra of activated carbons used in this study
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Table 2 pH and acid-base values of activated carbons used
in this study

i | |
AC-R 7.68 0.56 0.31
AC-Al 4.33 1.80 0.06
AC-A4 425 226 0.08
AC-H 9.65 0.36 0.48
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Fig. 3 Methane adsorption isotherms of activated carbons
used in this study at 25°C
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Table 3 Amount of methane adsorbed on activated carbons
at 0C and 25C

Amount of methane | Amount of methane
Samples adsorbed at adsorbed- at
0°C (cc/g) 25°C (cc/g)
AC-R 43 36
AC-Al 34 30
AC-A4 25 29
AC-H 53 42
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Fig. 5 Amount of methane adsorbed of activated carbons used
in this study as (a)total acidity and (b)total basicity
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