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Development of novel membranes with embedded zirconium-based adsorbent for
phosphate removal and recovery from wastewater
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We developed novel membranes that could adsorb phosphate from water through
membrane filtration for use in a phosphate removal and recovery system. Zirconium sulfate surfactant
micelle mesostructure (ZS), which was the phosphate adsorbent, was embedded in a polysulfone matrix
and flat sheet ultrafiltration membranes were prepared. Scanning electron microscopy showed that
the ZS particles existed on both the tOB surface and in the internal surface of the membrane. The
amount of phosphate adsorbed on the membrane with the 100 um thickness made from the polymer
solution containing 10.5 wt% ZS was 0.039 mg P/cm2 during filtration of 50 mg P/L synthetic
phosphate solution. The membrane could be repeatedly used for phosphate recovery after regeneration
by filtration of 0.1 M NaOH solution to desorb the phosphate. We applied the membrane to treat the
effluent from an anaerobic membrane bioreactor as a real sample and successfully adsorbed phosphate.
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