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Oily wastewater treatment using a hybrid UF/RO system
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ABSTRACT

Oily wastewaters and oil-water emulsions are two of the major pollutants of the environment.
Treatment of the oily wastewater using hybrid ultrafiltration/reverse osmosis (UF/RO) system
was experimentally studied and the results were presented. Polyacrylonitrile and polyamide
membranes were used as the UF and RO membranes, respectively. In this research, Taguchi
method was used initially to plan a minimum number of experiments. An L, orthogonal array
was employed to evaluate effects of temperature (25, 37.5 and 5°C), TMP (1.5, 3 and 4.5 bar),
CFV (0.25, 0.75 and 1.25 m/s) and pH (4, 7 and 10) on permeation flux, rejection and fouling
resistance. According to the results, the optimum operating conditions of the UF process were
found as following: TMP (3 bar), CFV (1 m/s), operating temperature (40°C) and pH (9). The
results indicated that the treated wastewater has sufficient quality to be introduced to the RO
process as a pretreatment feed. Afterwards, the treated outlet water of the hybrid UF/RO sys-
tem was studied. Analysis of the second step showed 100%, 98%, 98%, 95% and 100% reduc-
tions in oil and grease content, TOC, COD, TDS and turbidity, respectively. Comparison of
results of this method showed that quality of the finally treated outlet water is high and even
better than standard water that are currently introduced to cooling towers.
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