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Abstract
High-efficient demulsification and separation of oil-water emulsion is of great significance for resource recovery and environmental protection. With porous stainless steel plate as substrate and polytetrafluoroethylene (PTFE) and polyphenylene sulfite (PPS) as coating materials, super-hydrophobic membrane was prepared by a simple spraying-plasticizing method, and used for oil-water separation. The surface morphology and wettability was investigated by electron microscope and contact angle meter respectively. It is shown that, lots of microscale PTFE particles and nanoscale strip on these particles evenly distribute on the membrane surface and constitute the rough surface with micro-nano structure. The separation membrane shows a super-hydrophobic property, with water contact angle of 153º, and a super-olephilic property with diesel  contact angle of almost 0º. The membrane was designed to be used in demulsification and separation of oil-water emulsion. Effects of demulsification stages, flux and the size of emulsion droplets on the demulsification efficiency were investigated. The experiment result shows that, the flux increases with pressure, and tends to be steady after the first decline with time. The larger flux and the smaller size of emulsion droplets lead to a poorer demulsification efficiency. Increasing the number of stage is an effective method to improve the demulsification efficiency, but an accompanying problem is the increasing of operating pressure. The demulsification mechanism of oil-water emulsions is analysed, which can be summarized into four processes, oil droplets deformation, adsorption, aggregation and breakaway. This study could deliver an effective approach for the separation of oil-water emulsion.
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