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KRITTAMET PHOTHONG : PORE DEVELOPMENT AND SURFACE FUNCTIONAL
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CARBON AND THE SIMULATION STUDY FOR WETTING BEHAVIOR OF FLUIDS ON A
PLANAR CARBON SUBSTRATE. THESIS ADVISOR : PROF. CHAIYOT
TANGSATHIT.KULCHAI, PR.D., 238 PP.
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This thesis aims to study the development of pore and the formation of surface
functional groups during CO, activation, the increase in the amount of sQrface
functional groups, and fundamental of the wetting behaviour of fluids on a planar
carbon substrate. There are four parts for this thesis work. The first part is the study
of pore development and formation of surface functional groups in activated carbon
derived from bamboo by a two-step activation under CO,. The obtained results
indicate that the activated carbon produced from bamboo contains mostly micropore
(> 85%5. The porous properties of activated carbon increased with the increase of
activation temperature from 850 to 950°C, but tended to decrease at higher
temperatures from 950 to 1000°C. The latter effect was due possibly by the merging
of neighbouring' micropores at increasing char burn-off. The increase in activation time
from 60 to 90 min showed an increase in the porous. properties of activated carbon
but the porous properties dropped when the activation time increased from 90 to 120
min. It was also found that the carbonization temperature had a definite effect on
the porous properties of activated carbon by the difference in the number of active
sites for CO, activation during the activation process. The amount of surface functional
groups (acidic and basic groups) varied during carbonization and activation processes.
There was a tendency for the number of surface groups to decrease at high activation
temperature and long activation time (> 950°C and > 90 min). The Empirical
correlations were developed to predict the change in porous properties and the
number of surface functional groups as functions of carbonization temperature,

activation temperature, and activation time.
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For the second part, the selected activated carbon samples from the
preparation part were oxidized by air at a fixed temperature of 250°C with oxidizing
times varying from 240 to 4320 min. The results showed that the number of surface
groups increased with the increase of oxidizing time. The concentrations of acidic
groups are in the following order: phenolic > carboxylic > lactonic for the activated
carbons derived from char carbonized at 400°C and 90 min. For activated carbons
prepared from char carbonized at 500°C and 90 min provided the amounts of acidic
groups in the folloWing order: carboxylic > phenolic > lactonic. The difference in the
distribution of surface groups could be attributed to the differing amounts and
compositions of the heteroatoms on the carbon surfaces.

The third part of this thesis is concerned with the presence of ethylene in the
adsorbed phase on a planar carbon substrate. Two potential models of ethylene
were employed to simulate the adsorption of ethylene on a planar substrate. The
model which accounts for partial charges can correctly describe the experimental
data. Then, the model containing partial charges was further utilized to construct the
wetting map of ethylene on a planar carbon substrate. The wetting map shows the
relationship between the wetting temperature (T,,) of ethylene and the difference in
substrate affinities (D). The obtained wetting map can be separated into three zones,
non-wetting, incomplete wetting, and complete wetting.

For the final part, the adsorption of ethanol on a graphite substrate was studied
by the'simutation. The results showed tha"t at 190 K, there are only 1.4 layers of
ethanol in the adsorbed phase on a graphite substrate at P;. The CH; and CH, groups
of ethanol in the first layer only lie flat to the graphite surface while the OH groups
point away from the graphite surface to create the hydrogen bonding between the
first and the second layer. When the temperature increases to 298 K, the adsorption
of ethanol beyond two layers can be observed at P,. The thermal ﬂuctuation allows
molecules of ethanol to rotate freely, thus allowing the hydrogen bonding between
OH groups in the second and the third layer to be formed. The wetting transition of

ethanol relies heavily upon the thermal fluctuation.
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