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Development of an empirical model for fluoride removal
from photovoltaic wastewater by electrocoagulation process
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ABSTRACT

Electrocoagulation experiments were conducted with bipolar aluminium electrodes to determine
the optimum conditions for the fluoride removal from synthetic photovoltaic wastewater. A high
fluoride concentration in community water supplies can cause fluorosis which has a detrimental
effect on human health in particular on teeth and bones. A full 2° factorial design of experiments
was used to obtain the best conditions of fluoride removal from water solutions. The three factors
considered were initial fluoride concentration, applied potential, and supporting electrolyte dos-
age. Two levels for each factor were used; supporting electrolyte (0 and 100), applied potential (10
and 30 V), and initial fluoride concentration (20 and 25 mg/L). Results showed that the optimum
conditions for fluoride removal from photovoltaic wastewater containing an initial fluoride concen-
tration of 20 mg/L were a supporting electrolyte dose of 100 mg/L and an applied potential of 30 V.
These gave a residual fluoride concentration of 8.6 mg/L which was below the standard discharge
limit. A mathematical equation showing the relation between residual fluoride concentration and
the effective variables was also developed.
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