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ABSTRACT

The present study explored the feasibility of exploiting an oyster shell as an adsorbent to
remove the phosphate pollutants under different laboratory experimental conditions. The
batch sorption was investigated for the solution temperature and the size of the oyster shell
fragments. The results demonstrated that phosphate uptake capacity (qe) increased with an
increase in the solution temperature from 20 to 30˚C and a decrease in the oyster shell diam-
eter from 590 to 180 lm at an initial phosphate solution concentration of 10mg/L. The ther-
modynamic parameters of the adsorption process were calculated. The positive value of DH˚
(40.61 kJ/mol) indicated that the adsorption of phosphate on oyster shell was endothermic;
the positive value of DS showed good affinity of the phosphate toward the oyster shell; the
positive value of DG (12.60 kJ/mol) suggested that the adsorption of phosphate into an oyster
shell was a nonspontaneous reaction. Following the evaluation of the thermodynamic param-
eters, different kinetic models, including pseudo-second-order, Elovich, and intra-particle dif-
fusion kinetics models, were studied to evaluate the adsorption process of the phosphate
into an oyster shell. The pseudo-second-order kinetic model best fitted the phosphate
adsorption into a waste oyster shell. This showed that the chemisorption mechanism plays a
significant role in the adsorption process. The linear form of Elovich model revealed that the
actually reacting solid surface, oyster shell, was energetically heterogeneous. The intra-
particle diffusion model demonstrated that the diffusion mechanism was not the dominant
rate-limiting step. The above results successfully established good potentiality for the
application of waste oyster shell as a phosphate pollutant removal source.
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1. Introduction

Phosphorus exists in natural water in various
forms, such as orthophosphates and organic phos-
phates. It is also a crucial nutrient for plants, alga,
and other biological organisms. However, domestic

and industrially polluted water usually contains an
excess amount of phosphorus. As a result, the
removal of phosphorus from water is always an
important environmental issue. Chemicals, such as
lime alum and ferric chloride, are widely used to
remove the phosphate pollutants from water [1].
However, these chemicals may produce sludge
besides very costly. Therefore, chemical treatment for
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