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Abstract

This research was carried out in order to study the adsorption of phosphorus in the form of orthophosphate
on CaCO, from eggshell and CaO from burned eggshell. The study of orthophosphate adsorption on CaCO, from
eggshell and CaO from burned eggshell using the ascorbic acid method showed that the optimum conditions for
orthophosphate adsorption on CaCO;, from eggshell were a solution with initial pH 1 for a contact time of 180
minutes and the adsorbent dosage of 2.0 g, with the efficiency of orthophosphate adsorption higher than 80%.
The optimum conditions for the orthophosphate adsorption on CaO from burned eggshell were a solution with
initial pH in the range of 4-11 for a contact time of 30 minutes and adsorbent dosage of 0.1 and 0.5 g, with
the efficiency of orthophosphate adsorption higher than 97%. Moreover, the isotherm adsorption of adsorbents
used for orthophosphate was measured and extrapolated using linear Freundlich and Langmuir isotherm. The
isotherm of the CaCO, from eggshell showed better correlation with the Freundlich isotherm than the Langmuir
isotherm, which showed that adsorption was multi-layered or physicsorption rather than chemisorption. The
Langmuir isotherm was best correlated with CaO from burned eggshell, which indicated that the adsorption
was monolayer on a homogenous surface. In the study of orthophosphate removal from the wastewater from
the food industry and steel fabrication industry by using obtained optimum operation conditions, the results of
the experiment were consistent with the synthetic sample. The percentage of orthophosphate adsorption was
higher than 73% and 99% when using CaCO, from eggshell and CaO from burned eggshell as an adsorbent

respectively.

Keywords: Adsorption, Phosphate Removal, Eggshell, Adsorption Isotherm
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