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Resear ch progress on Sn;04-based photocatalytic
nanomaterials: Modification and application
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Abstract: Currently, photocatalysis is widely regarded as one of the most promising technologies for
wastewater treatment in environmental pollution and related fields. Sn;O4 has attracted much attention due
to its environmental friendliness as well as abundant reserves, and are expected to be a potential new visible
photocatalytic material because of the fact that it is n-type semiconductors with suitable forbidden
bandwidths (2.5~2.8 eV), layered structures, and multiple valence states such as Sn*/Sn*". However,
single-phase Sn;O,4 shows difficulty in separation of photogenerated carriers, low light energy utilization
efficiency, and poor photocatalytic activity and stability. In this review, the structure and synthesis methods
of Sn;0,, including carbothermal, evaporation, annealing, and solvent-thermal methods, as well as its
photocatalytic mechanism were briefly introduced, with the emphasis on the property modulation, such as
morphology control, precious metal deposition, doping and heterojunction construction. The applications of
Sn;04-based nanomaterials in the treatment of wastewater degradation, hydrogen production by photolysis,
gas sensors, lithium-ion battery electrodes were then outlined. Finally, the existing problems, the research
prospect and the development directions were discussed.
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Fig. 1 Overview map of the topics covered in this review
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