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Abstract

The phosphogypsum, by product from fertilizer industry, can be used as adsorbent for the removal
of heavy metals from wastewater. This research was carried out to determine the optimum factors of
heavy metals removal from synthetic wastewater by adsorption on phosphogypsum and to compare
the efficiency and cost of heavy metal removal by phosphogypsum with commercial activated
carbon.

The results of this work revealed that pretreated phosphogypsum could remove zinc, nickel and
copper from synthesis wastewater. The adsorption capacity was affected by time required for
equilibrium, initial pH and types of heavy metals. The adsofption time reached equilibrium within 1
hour and the maximum adsorption capacity of zinc, nickel and copper occurred at pH between 9 to
10, 9 to 11 and pH 8, respectively. Equilibrium modeling of the adsorption isotherm showed that
adsorption of those three heavy metals on pretreated phosphogypsum could be described by the
Freundlich model. Furthermore, the result of the adsorption isotherm demonstrated that the ability

of heavy metal removal was in the following order; copper > zinc > nickel, respectively.

The results from the leaching tests of three types of heavy metals showed that concentrations of
leached heavy metals in the solutions were lower than those of the Ministry of Industry’s standards.
It indicated a little dissolution of the sorbed zinc, nickel and copper from the solid phase. In the case
of wastewater from electroplating factory containing 37.49 mg/l of zinc, 3.37 mg/l of nickel and
5.62 mg/l of copper, pretreated phosphogypsum could remove heavy metals from the wastewater
effectively. It decreased the concentration of heavy metal to a level which was lower than the
Ministry of Industry’s standard. But the efficiency of removal heavy metal from industrial
wastewater was found lower than in synthesis wastewater. The efficiency of removal heavy metals
was decreased when concentration of other heavy metals was increased





