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Development of coalescence process of microemulsion using super-lipophilic
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Oil¥ wastewater poses a serious threat to the ecological environment due to
the difficulty in efficiently and economically separating micron-sized oil droplets from the
wastewater. Coalescence separation is an energy-efficient physical method used to separate oil from
water and enable oil recycling. However, traditional coalescers are typically inadequate in
effectively separating emulsified oil droplets in oil-in-water (0/W) emulsion.

In this study, a hierarchically structured polyacrylonitrile (PAN) nanofibrous membrane was
fabricated by depositing a skin layer with extremely fine nanofiber onto a common nanofiber
substrate layer. The skin layer enhanced the surface roughness and provided hierarchical pore
channels, which increased the effective collision positions for oil coalescence. The results
revealed the PAN nanofibrous membrane with a skin layer exhibited a separation ratio of over 99.4 %
and a permeation flux of 7,060 L/(m2 h) for surfactant-stabilized emulsions.
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