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Construction of Non-Wetting Carbonized BiOBr and

Its Application in Clean Water Production

QIN Yuanhui',ZHANG Xiaolong' ,GE Bo',ZHANG Tonghui' , REN Guina®

(1. School of Materials Science and Engineering, Liaocheng University, Liaocheng 252059, China; 2. School of

Environmental and Material Engineering, Yantai University, Yantai 264405 ,China)

Abstract Semiconductor photocatalysts have been widely used to remove soluble pollutants, but they can
not be used for the removal of floating organic pollutants. Therefore, carbonized BiOBr photocatalysts
were used as the carrier and the hydrophobic modification of the catalyst was achieved. Then, the superhy-
drophobic fabric floating layer (SF) was constructed, and the contact angle of water reached 156. 9°. The
SF layer not only had the ability to photodegrade pollutants, but also selectively adsorbed floating organic
solvents. In addition, the carbonized BiOBr as a photothermal conversion layer was embedded in the agar
aerogel network to obtain an aerogel (AAG) with the capacity of both hydrophilic and photothermal con-
version. The evaporator containing SF and AAG layers achieved a steam generation rate of 1. 95 kg e m * + h ',
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Fig. 1 (a) The synthesis process of C-BiOBr; Mophologies of C-BiOBr with different C content: (b) BiOBr,
(¢) 0.1 g C-BiOBr, (d) 0.2 g C-BiOBr, (e) 0.3 g C-BiOBr and (f) superhydrophobic 0. 2 g C-BiOBr;

(g) Elemental distribution of superhydrophobic 0.2 g C-BiOBr
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Fig. 2 (a) XRD patterns of samples; TEM images of (b, ¢) BiOBr, (d, e) 0.2 g C-BiOBr and (f~i) SH-C-BiOBr
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Fig. 3 (a) Morphology and wetting behavior of non-wetting fabric; (b) Oil/water separation performance,

(¢) water droplet adhesion test and (d) self-cleaning property of the non-wetting fabric
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Fig. 4 (a) Synthesis process of the agar aerogel; SEM images of (b) Polyurethane sponge and

(¢) sponge containing 0. 2 g C-BiOBr; (d) Comparison of evaporation rates of samples
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Fig. 5 (a) Adsorption-desorption isotherms and (b) DRS analysis of samples; (c) Mott-Schottky curves of BiOBr;
(d) Photodegradation curve and degradation mechanism of non-wetting fabric
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Fig. S1 Photos of the interface evaporator Fig. S2 The SEM image of pure
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sucrose after carbonization
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Fig. S3 Contact angles of water and dodecane Fig. S4 The water contact angle of fabric
on the fabric surface with PDMS loading
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Fig. S5 Selective oil-water separation experiments, The dodecane is colorless and the water is stained with RhB
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Fig. S6 The adsorption process of dodecane (a~c) and hexadecane (d~f) by superhydrophobic fabric
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Fig. S7 Self-cleaning test of pure fabric
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Fig. S8 The surface temperature of the photothermal layer in the dry and wetting states
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Fig. S9 Degradation curves of RhB by C-BiOBr with different sucrose content (0.1, 0.2, 0.3, and 0. 4 g)
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Fig. S10 Band gap analysis of BiOBr
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