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NIKOM KLOMKLIANG : EFFECTS OF PORE MORPHOLOGY ON THE
ADSORPTION OF FLUID IN POROUS CARBONS: MONTE CARLO
SIMULATION STUDY. THESIS ADVISOR : PROF. CHAIYOT

TANGSATHITKULCHALI, Ph.D., 200 PP.

PORE MORPHOLOGY/ADSORPTION/POROUS CARBON/MONTE CARLO

SIMULATION

The study of effects of pore morphology on the adsorption behavior of fluid in
porous carbons using a Monte Carlo (MC) simulation method is presented in this
thesis. This research is divided into three parts. The first part is focused on the
adsorption behaviors of aromatic hydrocarbons such as benzene, toluene, and xylene
(BTX). A grand canonical Monte Carlo (GCMC) simulation is applied to investigate
the adsorption of benzene on a simple solid model of a graphene surface to see
whether the different fluid models can affect the adsorption isotherm. It is found that
the adsorption isotherm and isosteric heat obtained by simulation results are in good
agreement with experimental data at various temperatures. In addition, the order of
adsorption affinity in a cylindrical pore is the same as that for a surface and slit-pore
(B < T < X) and the packing order is not affected by the surface curvature (B > T > X).

In the second part, connected pores with different pore structures and
geometries, single slit-pore, single slit-pore closed at one end, two pores connected
and bottle-pore are used to study the adsorption isotherm, hysteresis loop and
equilibrium phase transition of of argon and benzene. A Bin grand canonical Monte

Carlo (Bin-GCMC) simulation is introduced to investigate the adsorption isotherm



and hysteresis loop whereas the Mid-Density scheme is applied to determine the
equilibrium phase transition in the pores. Pore blocking and cavitation are dictated by
the size of the neck, and are somewhat insensitive to the neck length. When the neck
size is smaller than some critical value, cavitation is the dominant mechanism;
otherwise pore blocking is the mechanism for evaporation. The equilibrium phase
transition in pores having pore blocking and cavitation is determined. We found that it
has three stages; the first stage is exhibited second-order like transition indicated in
the neck and closed to desorption branch while third stage is associated with the
cavity exhibited as first-order transition and closed to adsorption branch. The second
stage joining the other two stages and it falls between the adsorption and desorption
branches.

The adsorption of water in a bottle pore model exposed to bulk and activated
carbon is studied in the final part. There are two unusual behaviors for water
adsorption in porous carbons found in this work. One is the unusual temperature
dependence of water adsorption in activated carbon which is happened in the range of
temperature where closed to melting point of water. The water uptake at low
temperatures is lower than that at high temperatures. The other observation of water is
that pore blockage in bottle-pore is occurred for water adsorption which is not found

that for simple fluid like argon.
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