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Abstract™

The objective of this research is prepared activated carbons from Litchi Chinensis shell and
seeds, a biomass waste of significant amounts in the,fruit cannery manufacturing in Thailand, by
chemical activation method. Activated carbons from Litchi Chinensis shell and seeds were prepared in
two step processes: carbonization and chemical activation processes. The influence of activation
condition variables such as activation reagent, activation reagent/precursor ratio, activation temperature
and activation time was investigated to find the optimum condition. The quality of the derived activated
carbons is characterized in term of their physical properties of adsorption using different analytical
methods for liquid and gas phase adsorption. For the gas adsorption test, the surface area, total pore
volume and average pore diameters of the derived activated carbons were measured by Nitrogen
Adsorption Isotherms at 77 K (BET method), using an Autosorp (BEL MINISORP). For the liquid
adsorption test, the adsorption quality of the derived activated carbons was evaluated in term of iodine
adsorption capacity (lodine Number, mg/g) reflecting the surface area. The optimum condition from
experimental result was: H3POy4 use as an activation reagent, H;PO4/Litchi Chinensis shell and seeds
weight ratio of 3:1, an activation temperature of 600 °C and an activation time of 2 hr. The characteristic
of the derived activated carbon produce at the optimum condition were: iodine number of 989 mg/g, BET
surface area of 1,195.47 m*/g, Total pore volume of 0.85 cm®/g. The nitrogen adsorption isotherm of the
derived activated carbon exhibits a fype I. Moreover the commercial activated carbons used to compare
the adsorption quality, the surface area, the pore structure and iodine number with Litchi Chinensis shell
and seeds activated carbon were reported. However activated carbons obtained from Litchi Chinensis
shell and seeds shown the good quality to use as an activated carbon because the iodine numbers are
more than 600 mg/g and the moisture contents (%) are less than 8%, the value considered by Thai
Industrial Standards Institute, TIS.900-2004. Moreover the activated carbons prepared from Litchi
Chinensis shell and seeds by chemical activation method with phosphoric acid for Chromium(VI)
removal from synthetic wastewater by adsorption were studied. The influence of Chromium(VI)
adsorption condition variables such as pH, temperature, initial concentration and type of activated
carbons were investigated to find the optimum adsorption condition. Activated carbons prepared from
Litchi Chinensis shell and seeds and the two types of commercial activated carbons were used to
compare to the adsorption quality. The result showed that the adsorption of Chromium(VI) was effective
at pH 3.0, with maximum adsorption for all types of activated carbons. Contact time increased with
increasing an initial concentration. The adsorption capacity of Chromium(VI) was increased by an
increase in the adsorption temperature. This indicate that the Chromium(VI) adsorption was an
endothermic process and chemical adsorption rather than physical adsorption. Freundlich type of
adsorption isotherm was found to fit to the adsorption of Chromium(VI). From Freundlich isotherm
indicate that the adsorption of Chromium(VI) was monolayer type.





