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AND SUPERCRITICAL CONDITIONS. THESIS ADVISOR : PROF.
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POROUS CARBON/ADSORPTION/

CHARACTERIZATION/MONTE CARLO SIMULATION

This thesis is concerned with the modeling of porous carbon structure and
novel aspects of gas adsorption behavior over a wide range of conditions using Monte
Carlo (MC) simulation. The thesis was divided into three parts. The first part was
focused on the creation of simulated porous carbon and the development of pore
characterization technique based on the concept of accessibility using computer
simulation. This proposed characterization method was first validated with several
simple pore models such as cylindrical and slit pores and extended to a more complex
porous carbon model. The result indicated that both the computed structural
properties and adsorption isotherms of the simulated porous carbon were in
qualitative agreement with those of longan seed-derived activated carbon, thus
proving the potential of this new pore characterization technique.

In the second part, a smooth graphitic surface and simple pore models, slit,
cylindrical and spherical pores, were used to study the microscopic behaviors of
hysteresis loop for argon adsorption under subcritical conditions. Grand canonical
(GCE) and Meso-canonical (MCE) ensembles were applied to search for the stable,

metastable and unstable states in the corresponding pores. It can be summarized that
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the phase transition, the undulating interface at the onset of condensation and the
restructuring of adsorbate are the microscopic origin of hysteresis loops.

For the final part, the novel approach based on the concept of fraction of
successful insertion was proposed to determine absolute adsorbed amount under
supercritical conditions. The method has well described the adsorption mechanism of
argon adsorbed on a graphitic surface. The results showed that the adsorbed phase is
confined to no more than two adsorbed layers above the surface and it is a liquid-like

state at this extremely high pressure condition.

School of Chemical Engineering Student’s Signature

Academic Year 2015 Advisor’s Signature






