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Fabrication and Properties of Superhydrophobic ZnO Sponge for Oil-Water Separation

CHENG Qian-hui, LIU Chang-song
(School of Mechanical Engineering, Qingdao University of Technology, Qingdao 266520, Shandong)

Abstract: Recently, there still have some problems for the oil-water separation materials, such as high cost, complicated
preparation process and poor performance of oil-water separation materials, which seriously limit their applications, To solve
these problems, commercial polyurethane sponge was modified via simple solvothermal method and chemical vapor
deposition method. Then a thick superhydrophobic ZnO micro-particles coating was prepared onto the surface of the
polyurethane sponge. The results show that the as-prepared sponge possesses excellent superhydrophobicity and
superoleophilicity. The resulted sponge exhibites high water contact angle of 160° and the oil droplet is adsorbed within two
seconds. Moreover, the resulted sponge has high oil-absorption capacity for various oils, and shows oil-adsorption capacities
up to 25 times of its own weight. The FTIR analysis of oil collected from oil water separation shows that the prepared oil-water
separation material has excellent oil-water separation performance. Due to its good adhesion between the coating and sponge,
the as-prepared sponge shows high durability and the materials still maintain excellent superhydrophobicity after
ultrasonication in acetone for 9 h. Additionally, the superhydrophobic sponges can resist acid and alkali attacks, and have good
reusability. The materials still have excellent superhydrophobicity and superoleophilicity after the repeated absorption-
desorption processes for 200 cycles.
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Fig.1 Illustration for the fabrication of superhydrophobic and superoleophilic polyurethane sponge
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Fig.2 SEM images of the pristine sponge and superhydrophobic and superoleophilic polyurethane sponge
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polyurethane sponge
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Fig.5 Illustration for oil-water seperation of superhydrophobic and superoleophilic polyurethane sponge
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Fig.6 FTIR spectra of the collected oil after oil-water separation of
superhydrophobic and superoleophilic polyurethane sponge
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Fig.8 Water contact angle of the superhydrophobic and
superoleophilic polyurethane sponge after sonication acetone for
different durations and SEM image of the sponges after sonication
in acetone for 9 h
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Fig.9 Water contact angle of the superhydrophobic and
superoleophilic polyurethane sponge after floating them on
aqueous solutions of pH=1-13 for 12 h and SEM images of the
sponges after floating on aqueous solutions of pH=1 for 12 h
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