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Preparation of superhydrophobic/hydrophilic Janus-CA fibrous

membrane and its oil-water separation performance
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Abstract: The traditional oil-water separation device has the disadvantages of high energy consumption
and complex operation. To solve these problems., The Janus cellulose acetate (CA) fibrous membrane
featured with one superhydrophobic side and the other hydrophilic side was prepared with plasma gas phase
grafting by polymerizing octamethylcyclotetrasiloxane (D4 ) onto the CA membrane prepared by
electrostatic spinning. The morphology. elemental composition and surface contact angle of the membrane
were characterized by field emission scanning electron microscopy ( FESEM ), X-ray photoelectron
spectroscopy (XPS) and video contact angle tester. The results show that the CA fibers are fine with

concentrated particle size distribution under the following conditions: spinning solution concentration
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20 wt% , injection speed 0. 20 mm/min, voltage 13 kV, and receiving distance 20 cm. The contact angle of

the hydrophobic surface of CA fibrous membrane is 150. 5° when the plasma grafting time is 8 min and the

power is 80 W. The Janus-CA fibrous membrane treated by 80 W plasma for 8 min was used to separate

deionized water and 1, 2-dibromoethane mixture. The separation rate was 97. 02% 4 1. 25%, and the
membrane flux was (592 59£23. 40) L/(m?* « h). After five separations, the membrane flux of Janus-CA
was (507 94 =8 23) L/(m? « h), and the separation rate was 85 06% =+ 0. 52%, showing that the

membrane has good reusability. The Janus fibrous membrane has simple preparation process and

convenient separation process, which can effectively solve the problem of oil-water separation.

Key words: oil-water separation; superhydrophobic; Janus fibrous membrane; cellulose acetate fiber;
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