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Figure S1. Electronic band structures of Cu26V2Sn6S32, Cu25ZnV2Sn6S32, and 
Cu25ZnCr0.5V1.5Sn6S32
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Figure S2. Electronic band structures and density of states (DOS) of Cu26V2Sn6S32 assuming 
different lattice parameters a (10.74 Å, 10.82 Å, and 10.90 Å)
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Figure S3. Powder X-ray diffraction patterns of Cu25ZnV2Ge6S32 compounds ball milled for 
a different time
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Figure S4. Energy dispersive spectroscopy analysis results on the polished surface of the 
Cu25ZnV2Sn6S32 sample sintered by SPS with a) EDS mapping b) its corresponding 

spectrum, and c) calculated atomic compositions 
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Figure S5. Energy dispersive spectroscopy analysis results on the polished surface of the 
Cu25ZnV1.75Cr0.25Sn6S32 sample sintered by SPS with a) EDS mapping b) its corresponding 

spectrum, and c) calculated atomic compositions
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Figure S6. Energy dispersive spectroscopy analysis results on the polished surface of the 
Cu25ZnV1.5Cr0.5Sn6S32 sample sintered by SPS with a) EDS mapping b) its corresponding 

spectrum, and c) calculated atomic compositions
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Figure S7. SEM images of a fractured surface of Cu25ZnV2Sn6S3 without ball milling step 
during the fabrication process



9

Figure S8. Powder X-ray diffraction patterns of sintered Cu25ZnV2-xCrxSn6S32 compounds by 
hot-pressing
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Figure S9. Energy dispersive spectroscopy analysis results on the polished surface of the 
Cu25ZnV2Sn6S32 sample sintered by hot-pressing with a) EDS mapping b) its corresponding 

spectrum, and c) calculated atomic compositions
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Figure S10. Energy dispersive spectroscopy analysis results on the polished surface of the 
Cu25ZnV1.75Cr0.25Sn6S32 sample sintered by hot-pressing with a) EDS mapping b) its 

corresponding spectrum, and c) calculated atomic compositions
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Figure S11. Energy dispersive spectroscopy analysis results on the polished surface of the 
Cu25ZnV1.75Cr0.25Sn6S32 sample sintered by SPS with a) EDS mapping b) its corresponding 

spectrum, and c) calculated atomic compositions
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Figure S12. SEM images of a fractured surface of the hot-pressed Cu25ZnV2-xCrxSn6S32 (a) x 
= 0, (b) x = 0.5.


