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A B S T R AC T

Mixed matrix scaffolds were composed through uniform distributed of ion exchange resins 
(H+ form Amberjet, ID 780 μm) into the stereo-structural chitosan matrix prepared by dissolv-
ing chitosan powder with a middle molecular weight into acetic solutions. Along the synthesis 
processes of mixed matrix scaffolds, 4 wt% of chitosan solutions containing of resin particles 
were homogeneous crosslinked with aqueous polyvinyl alcohol (PVA) solutions to produce 
PVA crosslink mixed matrix scaffolds. Specifi cally, ion exchange resin particles suspending in 
a viscous PVA crosslink chitosan solution were poured into cylindrical aluminum containers 
to prepare PVA crosslink chitosan mixed matrix scaffolds through the freeze-gelation process. 
PVA crosslink mixed matrix scaffolds were then utilized for removal of copper ions from waste 
water. The uniform distribution of ion exchange resins embedded in the stereo structure of 
chitosan matrices can clearly be observed on the images of the scanning electron micrograph 
(SEM). The adsorption processes were operated by adsorbing copper ions of waste water onto 
the amine functional groups (–NH2) exposed on the external and porous stereo-structural sur-
faces of chitosan matrices as well as the sulfonate functional groups at the outer surface of ion 
exchange resins respectively. Adsorption experiment were carried out at 25°C and pH 6.0 over 
the concentration ranging from 200 to 3000 mg Cu2+/l. The maximum adsorption capacity for 
PVA crosslink mixed matrix scaffolds were 93.5 mg Cu2+/g-adsorbents at the initial copper 
ion concentration of 2500 mg Cu2+/l. The adsorption isotherm curve could be simulated by 
L angmuir adsorption model. The desorption ratio of copper ions of PVA crosslink chitosan 
mixed matrix scaffolds was 97.9% at a low initial copper ion concentration of 200 mg Cu2+/l. 
As the initial copper ion concentrations increased, desorption ratio decreased.
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1. Introduction

Treatment of heavy metals in the environment 
becomes a great concern because of the concentration of 
copper ions above 1.3 mg/l, humans may present symp-
toms of temporary stomach and intestinal disorders to 
kidney or liver damage with respect to various exposure 

time [1]. Adsorption is the most promising and attractive 
method for heavy metal ion separations from aqueous pro-
cess waste water. Of particular interest is c hitosan, a linear 
polysaccharide of β-1,4-O-glycosyl-linked g lucosamine 
residues. The adsorption of heavy metal ions from 
waste water onto chitosan has been documented [2–4]. 
Rorrer and Hsien [5,6] attempted to s ummarize previous 
studies on adsorption isotherm and adsorption kinetic 
m easurements for chitosan and c rosslink chitosan beads. 
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