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B 1 AT FLE 0.1 mol/L myristic acid, 0.15 mol/L CuSOs, 0.5 mol/L H,SO4 and 2 V HiJE FIH £ i SEM 4

Fig. 1 SEM images of cathodic surface at 0.1 mol/L myristic acid, 0.15 mol/L CuSQy, 0.5 mol/L H,SO, and applied DC voltage of
2 V with different electrodeposition time: (a) 20 s; (b) 1 min; (¢) 2 min; (c1) 2 min; (d) 3 min; (e) 5 min; (f) 10 min; (f1) 10 min; (g)

15 min (Each inset is enlargement image or the corresponding image of water droplet)
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Fig. 2 XRD pattern of dendrite superhydrophobic coating

surfaces
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Fig. 4 SEM images of cathodic superhydrophobic coating
surfaces with different concentrations of H,SO,: (a)0.125

mol/L; (b)0.25 mol/L; (c)1.5 mol/L
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Table 1 Contact angle of cathodic superhydrophobic coating

surface with different parameters
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(mol'L™") angle/(°) (mol'L™") angle/(°) V  angle/(°)
0.125 152 0.075 158 1.5 152
0.25 158 0.15 160 2 160

0.5 160 0.3 162 3 163
1.0 163 0.4 160 5 164
1.5 161 0.6 157 6 161

3 it

1) i A PURR T, 78 CuSO4 1 HaSOy
7K HL AR DU B B AN K I 2 )2 85k fa . 17
VU R TG 7K LT 3 Pt B R )45 B A 2 T o

2) 4 CuSO, (KM JE A 0.15 mol/L. H,SO4 [ JiF
oA 0.5 mol/L i, BHBK R A A LORL I R (389 0, & 1
I 2K Es 0, B )2 R0k R S 2 AR K,
HIE ALK, 35T 2 min 5 H Ik S 454, 2] 15



1940

hEA SR R

2016 £ 9 H

B 5 AFRGRRLIL BB SEM

Fig. 5 SEM images of cathodic superhydrophobic surfaces with different DC voltage: (a) 1.5 V; (b)2 V; (¢) 3 V; (d) 5V
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Fabrication of superhydrophobic surface with
copper dendrites structure by electrodeposition method

HAO Li-mei', YAN Xiao-le!, CHEN Zhi?

(1. Department of Applied Physics, Xi’an University of Science and Technology, Xi’an 710054, China;
2. Department of Applied Physics, Northwestern Polytechnical University, Xi’an 710129, China)

Abstract: The superhydrophobic property is believed to be governed by low surface energy materials and surface
geometrical micro/nano structures. Micro/nano structure of copper dendrite was prepared in an aqueous ethanol
electrolyte containing copper sulfate (CuSO, 5H,0) and sulfuric acid (H,SO,) by a rapid electrodepositing process, and
then it was modified by ethanol solution of myristic acid. Finally, the cathodic superhydrophobic surface was obtained.
Morphological features, chemical composition and superhydrophobicity of these superhydrophobic surfaces were
investigated by scanning electron microscopy (SEM), Fourier-transform infrared (FTIR) spectrometry, X-ray diffraction
(XRD). The results demonstrate that the micro/nano scales structure is composed of copper dendrite. The maximum
contact angle is about 166°, rolling angle is less than 2° and the needed shortest electrolysis time is about 20 s. This
method is rapid, facile, simple, and cheap, and has an extensive prospect for the industrial applications.

Key words: superhydrophobic surface; electrodeposition; copper dendrite; micro/nano structure; contact angle
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