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Abstract: Fine and uniform micro-nano rough structures were constructed on the surface of cotton cloth,
wood board and glass via non-induced phase separation method by combination of cellulose nanocrystals
(CNCs) with two polymers (polyvinylidene fluoride and polydimethylsiloxane). Both the aggregation
between polymers and particle sizes were effectively reduced during the phase separation owing to the
electrostatic repulsion between CNCs and their high surface area. The morphology and structure of the
CNCs and superhydrophobic surfaces were characterized by FTIR, SEM, AFM, contact angle measuring
instrument and 3D optical profilometer. It was found that the highest water contact angles of cotton cloth,
wood board and glass surface were 158.0°, 156.8° and 153.8°, respectively, and the lowest rolling angles
were 2.0°, 2.7° and 3.4°, respectively, clearly indicating superhydrophobic characteristics. The
superhydrophobicity of the substrate surface was retained very well after mechanical friction (over 500 times),
acid-base treatment (pH 1~13), temperature change (—40~40 °C) and ultraviolet irradiation (0~320 h). In
addition, the substrates exhibited excellent self-cleaning and oil-water separation efficiency, with the
superhydrophobic cotton cloth showing maximum separation efficiency of up to 98.4%.
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Fig. 3 Surface SEM images of cotton cloth before and after
treatment
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P, PVDF/PDMS/CNCs & iF i {9 H fof 25 J& Bifi %5
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Fig. 4 Zeta-potential of PVYDF/PDMS/CNCs suspensions
with different mass fractions of CNCs
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£ 1 ORIEIREE B KA G B HARS E
Table1 Roughness of different surfaces after superhydrophobic

treatment
BB /um
CNCs it/ 80% i
ki AR B
0 9.25 3.69 0.62
15 14.67 6.92 3.22
PVDE/PDMSII PVDE/PDMS/CNCs-1. 55 73

Kl 5 zid#gKEERAm (a0 b). A (c. d) Al

Yo (e, f) KMy 3D LS A
Fig. 5 3D topography of surface of cotton (a, b), wood (c,
d) and glass (e, f) after superhydrophobic treatment
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Fig. 6 Contact angle and rolling angle of water drops on
cotton (@), wood (b) and glass (c) after
superhydrophobic treatment
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