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		Abstract

		Three-dimensional (3D) superwetting materials have gained wide attention in oil-water separation due to their high selectivity and remarkable flux. However, complicated preparation methods and contamination of the materials severely limit their practical application in oily wastewater. In the present study, we were inspired by mussel strategy to prepare hybrid coated pDA-SiO  2   by simultaneous polymerization dopamine (DA) and hydrolysis of tetraethyl orthosilicate (TEOS) under weak alkaline conditions. They were firmly deposited on hydrophilic activated carbon fibers (ACF  1  ) or hydrophobic activated carbon fibers (ACF  2  ) by a simple dip-coating method to form pDA-SiO  2  -ACF  1   or pDA-SiO  2  -ACF  2   with excellent superwetting, which were used for oil-water separation under gravity drive. And the hydrophilicity and underwater oleophobicity of the coating was optimized by the concentration and reaction time of TEOS. Due to the synergistic effect of hydrophilic groups and nanostructure roughness, pDA-SiO  2  -ACF  1   and pDA-SiO  2  -ACF  2   exhibited remarkable hydrophilicity and underwater lipophobicity. Their fluxes to pure water under gravity were 3.74×10  5   L·m  -2  ·h  -1   and 2.7×10  5   L·m  -2  ·h  -1  , respectively. And their water contact angles were all 0° (WCA), and the underwater oil contact angles (UWOCA) of different viscosities both were greater than 150°. Accordingly, based on the superwetting property, the composite material had superior oil rejection efficiency and separation performance for both oil-water mixtures and SDS stabilized oil-water emulsion. Furthermore, pDA-SiO  2  -ACF  1   and pDA-SiO  2  -ACF  2   also showed desirable separation performance parameters for actual oily wastewater. More interestingly, the pDA-SiO  2  -decorated ACF  1   and ACF  2   still had extremely remarkable oil resistance stability and excellent recyclability after the water washing treatment and 25 cycles. Hence, this 3D material with simple preparation method, high flux and super oil resistance has great potential for the application of oily wastewater. 
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