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SUPUNNEE JUNPIROM : ACTIVATED CARBON FROM LONGAN
SEED: ITS ACTIVATION MODEL AND ADSORPTION OF WATER
VAPOR AND BENZENE. THESIS ADVISOR : ASSOC. PROF. CHAIYOT

TANGSATHITKULCHAL Ph.D. 220 PP.

ACTIVATED CARBON/ADSORPTION/LONGAN SEED

The overall objective of this thesis research was to perform an extensive study
on the preparation, characterization and adsorption of activated carbon from longan
seed, considered to be a new highly potential precursor. The scope of research work
covers the thermal analysis of the raw material, the preparation of activated carbon
under different conditions, and the studies of equilibrium and kinetics of adsorption.
The breakthrough from this work was the development of a structural model that can
predict the evolution of activated carbon during char gasification.

The non-isothermal pyrolysis process showed the main devolatilization to be
in the temperature range of 210-330°C. Thermal decomposition behavior could be
well described by the two-parallel reactions model. On the preparation processes, the
conventional two-step CO, activation revealed that the porous properties of activated
carbon such as BET surface area, total pore volume, and micropore volume increased
with an increase in the burn-off up to 70%, beyond which these properties tended to
decrease. A new structural model for char activation was developed to predict the
evolution of pore volume, pore surface area and pore size distribution of prepared
activated carbons with respect to the extent of gasification of char. For the two-step

physical preparation, the carbonization temperature was found to be the factor



v

controlling the char reactivity which had a subsequent effect on the property of
activated carbon in the activation step. One-step CO, activation produced the
activated carbon with approximately the same porous properties as compared to the
conventional two-step preparation. The chemically activated carbon by H3;PO4
activation was found to consist dominantly with microporosity.

Water adsorption behavior was found to depend significantly on the pore size
distribution through the role of inherent acidic functional groups. Cluster model of Do
and Do was used to describe the water adsorption isotherms and further modification
on the cluster size in the larger pores was required to give correct predictive results.
The shape of ethanol adsorption isotherm showed a significant difference from that of
water adsorption and was found to be fitted well with the dual-Langmuir equation.

The kinetics of benzene adsorption was conducted by the technique of
constant molar flow rate. Surface diffusivity was determined to be in the order of
1x10'® m?/s. This surface diffusivity followed an Arrhenius relationship with respect
to temperature, giving the activation energy to be one third of the heat of adsorption at

zero loading.
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