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Preparation of polymeric aluminum ferric silicate for the pre-treatment
of oily wastewater through response surface method
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abstract
A new composite coagulant, polymeric aluminum ferric silicate (PAFSi), was prepared for the
pre-treatment of oil-containing wastewater. The structure and morphology of PAFSi were investigated
through X-ray diffraction, Fourier transform infrared spectroscopy, and scanning electron microscopy.
Results revealed that PAFSi is a new complex multi-hydroxyl polymeric coagulant rather than a simple mixture of raw materials. Response surface method was applied to optimize the preparation process. Optimization performance was evaluated according to flocculation efficiency. The flocculation
efficiency of PAFSi was determined by measuring the reduction in oil and chemical oxygen demand
(COD). In addition, the parameters that affect flocculation efficiency, such as coagulant dosage and
oily wastewater initial pH, were examined. Compared with polymeric aluminum ferric sulfate (PAFS),
PAFSi exhibited superior flocculation performance, with maximum oil removal efficiency of 96.9%
and maximum COD removal efficiency of 95.4% at a dosage of 25 mg·L–1 and pH of 7. PAFSi exhibited
better flocculation ability than PAFS.
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