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Figure S1. A) XRD pattern, and B) UV-vis spectrum of Cu2WS4 photocatalyst. Inset in (B) shows the photo of 

Cu2WS4 powder. XRD pattern with dominating diffraction peaks of 002 and 101, to some degree, indicate an 

exposure of {001} and {101} facets. The band gap of the photocatalyst was calculated to be about 2.1 eV 

according to the Kubelka-Munk method from the UV-vis spectrum.[1,2]

Figure S2. A) TEM image viewed from [010] direction, and B) corresponding selected-area electron diffraction 

(SAED) pattern in the marked area.
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Figure S3. Partial density of states (DOS) of S, W, and Cu on the (A-C) {001} and (E-F) {101} facets of I-

Cu2WS4. This picture clearly shows the composition of the valence band and conduction band in Cu2WS4.

Figure S4. High-resolution XPS spectra of A) Pt and B) Ru of 5 wt% Pt/Cu2WS4 and 5 wt% Ru/Cu2WS4 

photocatalysts. As indicated by the XPS analysis, Pt and Ru are mainly confirmed in their valence states of 

zero.[1]
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Figure S5. Time-coursed photocatalytic hydrogen production over Cu2WS4 decahedra with biggest {001} facets.

 

Figure S6. SEM image of recovered Pt-Cu2WS4 sample after the reaction shown in Figure S5.
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