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Photoresponsive wettability of ZnO micro-nanostructure films

LIU Chang-song, QIN You-pei, LI Zhi-wen, PU Pei-zhong, WANG Ling

(School of Mechanical Engineering, Qingdao Technological University, Qingdao 266033, China)

Abstract: Several ZnO micro-nano structures with different morphologies, such as rods, spheres and flowers, were
prepared by means of low temperature liquid method tailored by hydrofluoric acid. Their vacuum-ultraviolet (VUV)
photoresponsive wettabilities were focused. With VUV illumination time aging, the wettabilities of all ZnO
micro-nanostructures change from high-hydrophobic (contact angle (CA) 120°) to superhydrophilic (CA—0°), and all of
the water contact angles change with an uneven velocity: fast firstly, and then slowly. If the surfaces of ZnO
micro-nanostructures are modified by n-octadecyltrimethoxysilane (ODS), i. e. the surfaces are coated by a self-assembly
monolayer, their water contact angles increase (CA 140°). Also, it takes more time to transmit from high-hydrophobic
to superhydrophilic for ZnO surfaces under VUV illumination after they are modified by ODS. All of the results can be
helpful to realize ZnO-based wettability-gradient surfaces.
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Fig.4 Changes of water contact angles of ODS-SAM on Si substrate under VUV illumination with different light intensities (a) and

its chemical structure (b)
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