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The objective of this research was to prepare tttevaded carbons from
Eucalyptus wood with different pore structure andace chemistry and used them to
remove the residual dye left after the silk-dyeprgcess. Both of batch adsorption
and fixed-bed adsorption were performed using thmegvated carbons (sample
AC800, AC900 and OAB800) as adsorbents with sampgl809 and AC900 being
obtained by physical activation with carbon dioxaied sample OA800 by oxidizing
carbon sample AC800 with air. The porous propertiekiding the BET surface area,
average pore size, mesopore and macropore voluth&tal pore volume were also
determined, giving 738 ffy, 21.2 A, 31% of total pore and 0.39%m 921 ni/g, 23
A, 43% of total pore and 0.53 éfg, and 833 g, 21.7 A, 34% of total pore and
0.45 cni/g for the carbon sample AC800, AC900 and OA808peetively. The order
of increasing oxygen-containing functional grouprfoxyl, lactone and phenol) on
the surface of activated carbon is: OA800>AC90088C.

For batch adsorption, the dye solution used wast®rgéc aluminium dye

complex of [Al(brazilein)]” derived from a mixture of alum and extract of the



heartwood ofCeasalpinia sappan Linn., with dye concentration of 220 mg/l being
used as the starting feed. Effects of adsorberagdgsadsorption time and temperature
in the range of 25-4C on the dye adsorption were investigated. It veamd that the
carbon sample AC900 is a very effective adsorbenadlsorption of this cationic dye
due to its containing larger pore size and poreiwva and the maximum adsorption
capacity was 1010, 1586 and 1659 mg/g at 25, 30 4@, respectively. The
adsorption kinetics of this cationic dye was betaibed by the pseudo-second order
kinetic model. The values of effective pore diffusi of this cationic dye in porous
carbon were found to vary in the range of 5.88k104.81x10° cn¥/s. Adsorption
isotherms of this cationic dye were well fitted lfie Langmuir equation.
Thermodynamic study showed that the adsorptiorisf ¢ationic dye was feasible,
spontaneous and endothermic process.

Furthermore, the adsorption of this cationic dydooaucalyptus activated
carbon was studied in a fixed-bed column. The &Sfexf feed flow rate (0.8-2
ml/min) and bed height (7.5-12.5 cm) on the dyeogatton were investigated using
carbon sample AC800. The results indicated thabtbakthrough time increased with
increasing in bed height and decreasing in the ftate. The highest breakthrough
capacity of 31.25 mg/g was obtained using 12.5 timed height and 2472 kg/h-ém
of feed flow rate for the carbon sample AC800. Teel height of 10 cm and feed
flow rate of 1236 kg/h-cffor carbon sample AC900 was found to be most tifec
for adsorption of this cationic dye in fixed-bedsatption and gave 356 min of the
breakthrough time, 74.38 mg/g of the breakthrougpacity, and 158.46 mg/g of the

equilibrium adsorbed capacity. Thomas model basethe assumption of a pseudo-



second order rate equation and Langmuir isotheiams, been applied to predict the
breakthrough curves by optimizing the model paransetq,, f andk. The

breakthrough results predicted by this model wasidioto be in good agreement with
the experimental data but there was no specifitdtfer the variation of the model

parameters with the process variables.
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