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Figure S1. Rietveld analysis of synchrotron PXRD pattern for the hot press sample of Cu30Ti6Sb2S32. 

Figure S2. Rietveld analysis of synchrotron PXRD pattern for the hot press sample of Cu26Ti2Sb6S32. 
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Figure S3. Rietveld analysis of synchrotron PXRD pattern for the hot press sample of Cu3SbS4. 

Figure S4. Rietveld analysis of synchrotron PXRD pattern for the hot press sample of Cu4TiS4. 
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Figure S5. Crystal structure representations of sphalerite (ZnS). 

Figure S6. Secondary electron images (SEI, left) and Backscattered electron images (BEI, center) for 

polished surface, and SEIs for fractured surface (right) of hot-press samples of Cu3SbS4, Cu26Ti2Sb6S32, 

Cu30Ti6Sb2S32 and Cu4TiS4. 
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Figure S7. Atom-projected electron density of states calculated for Cu3SbS4, Cu26Ti2Sb6S32, 

Cu30Ti6Sb2S32, and Cu4TiS4. 

Figure S8. Diffuse reflectance spectra for the annealed (w/o sintering) samples of Cu3SbS4, 

Cu26Ti2Sb6S32, Cu30Ti6Sb2S32 and Cu4TiS4. The reflectance is plotted with respect to the wavelength 

(top) and energy (bottom) of the incident light. 
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Table S1. Hubbard U (eV) correction computed with the ACBN0 approach for Cu3SbS4, Cu26Ti2Sb6S32, 

Cu30Ti6Sb2S32 and Cu4TiS4. 

Cu3SbS4  (𝐼4̅2𝑚) 

Cu (2a) Cu (4d) Sb (2b) S (8i) 

7.76 7.65 0.01 1.64 

Cu26Ti2Sb6S32 (𝑃4̅3𝑛) 

Cu (12f) Cu (6d) Cu (8e) Ti Sb S (24i) S (8e) 

7.995 7.565 7.780 0.009 0.005 1.483 1.643 

Cu30Ti6Sb2S32 (𝑃4̅3𝑛) 

Cu (6b) Cu (24i) Ti (6d) Sb (2a) S (8e) S (24i) 

8.56 8.55 0.04 0.00 1.38 1.57 

Cu4SbS4 (𝐼4̅2𝑚) 

Cu (4c) Cu (4e) Ti (2a) S (8i) 

8.97 8.99 0.10 1.67 




