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Abstract: Solar thermal desalination (STD) is a promising novel method of low-energy sustainable seawater desali-
nation, which can be utilized to produce clean fresh water in arid regions with inadequate energy infrastructure. Cur-
rently, increasing STD efficiency through improving solar absorbent materials and system designs attracts increasing
attentions. The characteristics of various efficient photothermal conversion materials and their applications in seawa-
ter desalination using solar radiation were introduced systematically. Then thermal energy control measures of STD
system were discussed from different perspectives such as the design of thermal insulation structures and condens-
ing structures, and the importance of latent heat recovery was expounded further. Finally, the existing limitations of
STD process and the effective ways to improve the efficiency of STD system desalination were summarized , and the
practicability and economy of STD system were prospected.It hopes to provide reference for the development of a
new desalination process of renewable energy with higher water yield and lower energy consumption.
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Table 1 ~ Photothermal conversion mechanisms of materials
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Fig. 1 An evaporative structure with thermal localization
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Fig. 2 Nano-materials for enhancing water vapor condensation
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Fig. 5 The photothermal conversion material integrated
into the distillation membrane surface
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Table 2 Comparative analysis of the existing seawater desalination processes
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