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Table S1. The impurity level of other elements in the raw Si material 

impurity Content (wt.%) 

Fe 0.21 

Al 0.15 

Ca 0.12 

Mg 0.003 

Cu 0.004 

Pb 0.001 

Ti 0.002 

Mn 0.001 
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Figure S1. SEM images of the products prepared with different hydrothermal temperatures: (a) 

80 °C (Z1), (b) 100 °C (Z2), (c) 130 °C (Z3), (d) 150 °C (Z4) 

(d) (c) 

(a) (b) 
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Figure S2. SEM images of the CuO-ZnO samples prepared with different reaction times: (a) 25 min 

(Z5), (b) 30 min (Z6), (c) 2 h (Z7), (d) 18 h (Z3), (e) 30 h (Z8), (f) XRD pattern of the products. 

(f) (e) 

(d) (c) 

(a) (b) 
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Figure S3. SEM images of the CuO-ZnO samples prepared with different amounts of 

mineralization agent: (a) 1 g (Z9), (b) 2 g (Z3), (c) 3 g (Z10), (d) 4 g (Z11) 

(a) (b) 

(c) (d) 
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Figure S4. SEM images of the CuO-ZnO samples prepared with the different amounts of ammonia 

added: (a) 5 mL (Z12), (b) 10 mL (Z13), (c) 15 mL (Z14), (d) 20 mL (Z15), (e) 25 mL (Z16), and (f) 

30 mL (Z17) 

(f) (e) 

(d) (c) 

(a) (b) 
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Figure S5. SEM images of (a) c-CuO, (b) c-ZnO, (c) XRD patterns, and (d) H2-TPR curves (A: 

c-ZnO and B: c-CuO) 

(a) (b) 
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