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Solar steam generation, as a traditional way to utilize solar energy with photo-thermal conversion, has great potential applications, 
including wastewater treatment, desalination, chemical concentration and recovery. For traditional solar steam generation with a 

black coating in the bottom of the solar pond, the steam generation efficiency was relatively low due to the weak light capture 
capacity and large thermal loss. Therefore, many nano materials have been used to improve the steam generation process, such as 
noble metal, semiconductor, carbon and other composite materials. Except for the application of some nano materials to enhance 
solar absorbance, different evaporation processes were designed to reduce the heat loss to the bulk water and the environment. For 
example, volumetric evaporation using nanofluid could enhance photo-thermal conversion and improve solar steam generation 
efficiency. Membrane evaporation using micro-nano structure membrane could further reduce the thermal loss with heat concentration 
effect due to the localized surface plasmon resonance. In brief, the key to improving solar steam generation is to enhance light 
capture and heat concentration.

In this work, several different membranes with Au, TiO2 nanoparticles and different substrates were prepared and their photo-
thermal conversion capacities were investigated. Through the solar water evaporation, the enhancement to solar steam generation 
rate and efficiency were also studied. It was found that compared with volumetric evaporation, a hot area could be formed using the 
membrane structure, which is conducive to the heat concentration. Besides, the heat loss could be reduced through reducing the 
contact area between the membrane and water.
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