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Preparation and performance of fly ash-based coagulants in chemically
enhanced primary treatment of domestic wastewater
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ABSTRACT

Fly ash was adopted to prepare a composite coagulant containing Al and Fe salts by acid
leaching. The concentrations of Al and Fe salts in the coagulant and the conversion efficien-
cies of Al and Fe oxides in fly ash are strongly affected by L/S ratio (defined as the ratio of
volume of acid solution to mass of fly ash, ml/g), reaction temperature, and H,50, concen-
tration. At L/S ratio of 3 ml/g, H>SO, concentration of 4 mol/L, the prepared fly ash-based
coagulant after heating and cooling of 0.5h achieves maximum concentrations of
0.137 mol/L AI’** and 0.0464 mol/L Fe*' +Fe?*. At a dosage of 3.2ml/L, coagulation of
domestic wastewater results in removal efficiencies of 92% SS, 65% COD, and 98% POif—P.
The prepared coagulant proves to be an effective agent in terms of pollutant removal and
exhibits comparable performance with conventional and polymer Al and Fe coagulants.
This could be ascribed to charge neutralization by Al and Fe salts, and bridging effect with
the aid of solubilized silicic acid and residual particles.
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