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 The interactions of brazilein (BE) as well as extracted dye from C. Sappan. 

with some metal ions (M = Al(III), Ga(III), and In(III)) were investigated. The 

structure of all complexes formed had a stoichiometric ratio M:BE of 1:2 as identified 

from the molar method and Job’s method. This stoichiometric ratio was further 

confirmed by ES-MS spectra. When (S)-N-acetyl serine methyl ester (Ser), as a silk 

serine residue mimic, was added to M:BE complex, a new complex with a 

stoichiometric ratio for Ser:M:BE of 1:1:1, was formed. The structures of all 

complexes were proposed and supported by the calculated heat of formation obtained 

by the semiempirical PM 3 method. 

 The best conditions for kinetic and thermodynamic studies on the adsorption 

of dye onto silk were found to be pH = 4, MLR = 1:100, contact time 120 min and 

initial dye concentration 14 mg/L. Simultaneous mordanting was found to be the most 

suitable method for dyeing. Kinetics studies showed that, before equilibrium, the 

adsorption was a kinetically controlled process. In addition, the pseudo second-order 
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kinetic model with an activation energy (Ea) of 41.57 kJ/mol indicated that the 

adsorption was controlled by a chemical process. The study into the effect of 

temperature on equilibrium adsorption and all thermodynamic parameters (∆G
o
, ∆H

o
) 

revealed that the dye adsorption was a spontaneous and an exothermic process. 

 In an attempt to remove residual dye complex, [Al(BE)2]
+
, left from the 

effluent after the dyeing process, coconut shell-based and Eucalyptus wood based-

activated carbon were investigated as dye adsorbents. Activated carbons having 

different porous textures were obtained through preparation with different activation 

methods and by using different precursors. The change in surface chemistry was 

achieved with oxidation treatment to introduce surface oxygen functional groups, 

while heat treatment selectively removed some of the oxygen functional groups 

(carboxylic acid groups). It was found that a high content of oxygen functional group 

introduced on the activated carbon surface significantly enhanced the dye adsorption 

by electrostatic interaction. On the other hand, the π-π dispersive interaction was the 

main mechanism responsible for the highest increases of dye uptake on the activated 

carbon containing a high proportion of mesopore volume. It can be concluded that for 

achieving the highest efficiency of cationic dye removal, the micropore activated 

carbon requires an oxidative surface treatment, whereas the activated carbon with 

high mesoporosity can be directly used.  
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