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ABSTRACT

Biological matter is known for its ability to biosorb solubilized heavy metal ions to its
surface. Experiments were therefore conducted to assess the biosorption capacity of waste product from
the wasetwater treatment of the frozen seafood industry. The effect of operating parameters, such as
contact time, pH and co-metal ions competing in synthetic wastewater with the sorption characteristics
of both free and immobilized sludge were investigated in batch systems. Moreover, the biosorbent was
tested in consecutive biosorption-desorption cycles. The concentration of metals after biosorption were
measured using ICP spectroscopy and then were statistically analyzed by ANOVA and DMRT.

The results of this study revealed that the biosorption of copper, lead and nickel using free
sludge biosorbent was affected by the pH of solutions. The maximum biosorption capacity of copper
and nickel occurred at pH 5 and pH 4 for lead, respectively. Also, the contact time of free sludge
reached equilibrium within the first 30 min, while the results using the immobilized sludge as
biosorbent showed a slower rate to reach the biosorption equilibrium within 5 hours of contact time.
Neither Langmuir nor Freundlich models described the metal binding behavior of the sludge biosorbent
because of the heterogeneous surface of sludge biosorbent. Hence, the linear part of the isotherm was
obtained from the correlation between the residual of metal concentration and the dose biosorbent. The
result of a biosorption isotherm demonstrated the order of heavy metal removal by both of free and
immobilized sludge biosorbent was lead>copper>nickel. In the tertiary system, among copper, lead and
nickel, it was seen that the biosorption capacity of each metal in a mixed solution was higher than the
capacity of each metal in a single solution because of the competition among the presence of metals
and it was also found that the optimum mixed metal solution was pH 5. Finally, the biosorbent
regeneration was conducted and the result indicated that the immobilized sludge biosorbent could be

reused in further consecutive biosorptions using an acidic solution.
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