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A Study on Heavy Metals Removal in Aqueous Solution
Using Autoclaved Chitosan
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ABSTRACT

Removal of heavy metal ions (Cd**, Cr’*, Cu®, Pb*) by several chitosans was studied and the molecular weight of
chitosan was investigated in order to examine the effect of autoclaving. Chitosan were divided into 3 groups (A type,
controlled chitosan; B type, autoclaved for 15 min; C type, autoclaved for 60 min). The heavy metal removal capacity
and rate of B type chitosan were higher than those of A type and B type chitosan. The molecular weight of chitosan
was decreased by the increase of autoclaving time. Therefore, the heavy metal capacity was not well correlated to the
molecular weight. Freundlich and Langmuir isotherm was determined from the experimental results of equilibrium
adsorption for individual heavy metal ions on chitosan. Langmuir isotherm was well fitted to this experimental data. The
heavy metal removal capacity of B type chitosan was in the order of Pb* > Cu® > Cd*> Cr*.
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Fig. 1. Comparison of (a) Cd*, (b) Cr™, (c) Cu** and (d) Pb” residual concentrations using A type(®), B type(O) and C type(v)

chitosans.
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Table 2. Comparison of heavy metal removal capacities in several chitosans

Cd*(mg Cd*/g)

Cu**(mg Cu*/g) Pb*(mg Pb*/g)

Cr*(mg Cr'*/g)

Material
Qm* Qaoo™ Quo™® 11200'k Quo* Qoo™ qm>k fhm*
Chitosan (0 min) 114 1.0 8.6 7.1 465 33 243
A type
. g
Chitosan (15 min) ¢ g 62.5 105 20.4 60.5 1162 455 2152
B type
Chitosan (60 min) 333 31 131 242 663 102 786
C type

*q10 and gago represent amounts of heavy metal removed (mg heavy metal ion/g chitosan) at the equilibrium concentration of

10 mg/l and 200 mg/l, repectively.
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