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WORAPOJ INTHOMYA: EFFECTS OF SURFACE FUNCTIONALITY
AND DEFECT OF CARBON ADSORBENTS ON ADSORPTION OF
CARBON DIOXIDE AND METHANE. THESIS ADVISOR: ASST. PROF.

ATICHAT WONGKOBLAP, Ph.D., 134 PP.
ADSORPTION/FUNCTIONAL GROUPS/DEFECT/GCMC SIMULATION

This thesis aimed to study the effects of surface functionality and defect of
activated carbon and single-walled carbon nanotube on the adsorption of carbon
dioxide, methane and their binary mifcture. This research was carried out both
experimental and simulation studies. For experiment, Longan seed activated carbon
(LAC) prepared in our laboratory has been used in two forms, original (LACO) and
modified sﬁrface (LACM). While the commercial single-walled carbon nanotubes
(SWCNT) used in this study are unmodified SWCNT, nanotubes with carboxyl group
(SWCNT-COOH) and that with hydroxyl group (SWCNT-OH). For molecular
simulation study, activated carbon is assumed to be a parallel pair of finite length wall
with perfect and defective surface, each wall composed of three graphene layers while
carbon nanotubes are assumed to be seven cylinders in a bundle, each cylinder
composes of one graphene layer. The experimental isotherms are obtained by using the
Intelligent Gravimetric Analyzer (IGA) at 273 and 300 K. For simulation, a Grand
Canonical Monte Carlo (GCMC) simulation is used to study the adsorption isotherm of
COz and CHj4 in any solid model and then simulation results will be compared with the
experimental data by using optimization function from MATLAB code to characterize

the adsorbent and also checking the agreement between experiment and simulation.



From experiments, the adsorption ability of CO2 and CHa in modified surface
adsorbents with functional group is higher than that on original adsorbents and adsorbed
amount of these gases in activated carbons is also higher than that in single-walled
carbon nanotubes. For simulation study, the adsorption density occurred at lower
pressures in narrow pore widths. It was found that gases molecules are able to adsorb
on perfect surface better than that on the defective surface during initial pressure range.
Then, pore density on defective surface is greater at higher pressures. For gases
adsorbed in carbon nanotubes bundle, CO> and CH4 shows greater adsorption capacity
if the adsorption take places in narrow tube size and the tube wall distance due to the
greater interaction between fluid and carbon atoms.

Finally, the result of pore characterization of each adsorbent and adsorption
isotherms obtained from simulation are in good agreement with experimental data. The
outcome of this study yields better understanding of surface heterogeneity on the

adsorption behavior.
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