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Abstract: Micro-nano structure on zinc substrate was fabricated through the combination of chemical
etching with hydrochloric acid aqueous solution and hydrothermal reaction. After modification with
perfluorooctanoic solution, the lyophobic surface was prepared. The phase composition, microstruc-
ture, chemical composition, and wettability of the as-obtained surface were investigated by X-ray dif-
fractometer, scanning electron microscope, Fourier transform infrared spectrometer, and contact an-
gle tester. The results show that a layer of ZnO nano-rods grows on the surface of the submicrometer
structure, and exhibits good resistance to water impact and stability under the combined action of low
surface energy material. When hydrochloric acid concentration is 1. 0mol/L and hydrothermal reaction
temperature is 95C, the lyophobic surface possesses the best morphology of ZnO nano-rods. The
maximum contact angles of distilled water and peanut oil are 154, 65° and 144. 65°, respectively, and
the sliding angle is less than 10°.
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Table 1 Chemical compositions of zinc substrate

(mass fraction/ %)
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Fig. 1 SEM images of zinc surface (a)etching; (b)etching and hydrothermal reaction;

(o) etching, hydrothermal reaction and modification
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Fig. 2 XRD patterns of zinc surface after different procedures
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Fig.3 FT-IR spectra of zinc surface after different procedures
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Table 2 Contact angles between zinc surface at different processing conditions and water, peanut oil

Processing condition

Contact angle/ (%)

Water Peanut oil
Flat zinc 57.78 49.51
Flat zinc+ modification 102. 73 95.53
Chemical etching+ modification 125.51 114. 47
Hydrothermal reaction+ modification 137. 26 125.95
Chemical etching+ hydrothermal reaction-+ modification 154. 65 144. 65
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Fig.4 Contact pattern between lyophobic surface and

water, peanut oil
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Fig.5 Lyophobic surface during impact (a) and after impact (b) by water flow
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Fig. 6 Testing procedures of the wetting property under the squeezing state

(a)hover; (b) contact; (¢) squeeze; (d)departure; (e) stretch; (f) hover
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Fig. 7 Water and peanut oil contact angles on lyophobic surface changed with the concentration of

hydrochloric acid (a) and hydrothermal reaction temperature (b)
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