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Synthesis of Cu1.97S nanomaterials by conventional method

Cu1.97S nanomaterials were prepared by a modified one step solvothermal method. In a 

typical procedure, 0.1812 g of copper nitrate trihydrate, 0.0571 g of thiourea, 0.1 g of CTAB, 

9 ml of ethylene glycol and 15 ml of anhydrous ethylenediamine as the mixed solvent were 

successively added into a 30 ml of Teflon-lined autoclave, stirred for 0.5 h, maintained at 160 

oC for 4 h and then cooled down to room temperature. The resulting dark solid products were 

collected by centrifugation and washed with distilled water and 95 % ethanol for several times. 

The product was then dried at 60 oC for 8 h, and collected for further characterization.

Figure S1. The SEM images of CdS nanomaterials prepared for 40 min (a), 100 min (b) and 

4h (c) of reaction time. And the growth mechanism diagrams corresponding to different 

reaction time. The role of CTAB surfactant in CdS microflowers growth process.
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Figure S2. (a) (b) the SEM images of Cu1.97S nanomaterials.(c) the SEM image of 

CdS/Cu7S4-1, (d) the SEM image of CdS/Cu7S4-2

Figure S3. The SEM images of Cu7S4 prepared under different reaction temperature.
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Figure S4. Nitrogen adsorption-desorption isotherm of (a) Cu1.97S, (b) CdS/Cu7S4-5. And 

pore-size distribution of (c) Cu1.97S, (d) CdS/Cu7S4-5.

Figure S5. The EDS surface scanning images of CdS/Cu7S4 -4.
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Figure S6. Mott-Schottky plots of the as-prepared samples: (a) CdS, (b) CdS/Cu7S4-1, (c) 

CdS/Cu7S4-2, (d) CdS/Cu7S4-3, (e) CdS/Cu7S4-4 and (f) CdS/Cu7S4-5. (g) VB and CB plots.

Figure S7. Photocurrent responses of the different samples under visible-light illumination: (a) 

the CdS/Cu7S4, (b) CdS. (c) Photoluminescence spectra of the different samples.
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Figure S8. The effects of various scavengers for the photocatalytic degradation of MB 

solution using CdS/Cu7S4-5 photocatalyst.

Figure S9. The XRD pattern of Cu1.97S nanomaterials.
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Figure S10. Time-dependent absorption spectra of degradation of (a) MB, (b) RB @ MB 

under UV light using Cu1.97S as catalysts, (c) The degradation rate vs. irradiation time plots, 

(d) Kinetics study for the degradation.

The degradation performance for the MB and RB@MB mixed solution of as-prepared 

Cu1.97S catalyst has been investigated by the UV-vis absorption spectra in Figure S10. As 

shown in Figure S10c, the decoloring degree are about 23.13 %, 40.38 %, 60.59 %, 74.16 %, 

85.86 %, 94.00 % and 97.42 % after the degradation of MB for 2 min, 5 min, 10 min, 15 min, 

20 min, 25 min and 30 min, respectively, and the decoloring degree are 26.81 %, 54.47 %, 

75.32 %, 89.36 % and 96.60 % after the degradation of RB@MB for 5 min, 10 min, 15 min, 

20 min and 25 min, respectively. The first order rate constant of Cu1.97S for degradation of the 

MB and RB@MB (Figure S10d) are calculated to be 0.1159 min-1 and 0.1331 min-1, 

respectively.
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Figure S11. The SEM images of CdS/Cu7S4-5 after degradation reaction.

Figure S12. Time-dependent absorption spectra of catalytic degradation of MB (a) under 

visible light and (b) in dark environment using CdS/Cu7S4-5 as catalysts, (c) Time-dependent 

absorption spectra of catalytic degradation of MB under UV light without catalysts, (d) The 

degradation rate vs. irradiation time plots, (e) Kinetics study for the degradation of MB: the 

inset shows the first order rate constant for CdS/Cu7S4-5.

As shown in Figure S12d, the decoloring degree are about 50.30 %, 63.01 %, 74.28 %, 

83.24 %, 90.46 % and 94.22 % after the degradation of MB under visible light for 5 min, 10 

min, 15 min, 20 min, 25 min and 30 min, respectively. The decoloring degree are about 41.79 

%, 61.19 %, 71.64 %, 78.21%, 83.28%, 85.22%, 89.25%, 91.04% and 92.54% after the 

degradation of MB in dark for 5 min, 10 min, 15 min, 20 min, 25 min, 30 min, 35 min, 40 min 
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and 45 min, respectively. The decoloring degree are about 16.12%, 29.55%, 43.28%, 54.03%, 

63.58%, 72.24%, 80.60%, 88.06% and 95.52% after the degradation of MB under UV light 

without catalysts for 30 min, 60 min, 90 min, 120 min, 150 min, 180 min, 210 min, 240 min 

and 280 min, respectively. The first order rate constant for degradation of the MB under 

visible light, in dark and under UV light without catalysts (Figure S12e) are calculated to be 

0.0903 min-1, 0.0547 min-1 and 0.0101 min-1, respectively.

Figure S13. Time-dependent absorption spectra of catalytic degradation of RB (a) under UV 

light, (b) under visible light and (c) in dark environment using CdS/Cu7S4-5 as catalysts, (d) 
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Time-dependent absorption spectra of catalytic degradation of RB under UV light without 

catalysts, (e) The degradation rate vs. irradiation time plots, (f) Kinetics study for the 

degradation of RB: the inset shows the first order rate constant for CdS/Cu7S4-5.

As shown in Figure S13e, the decoloring degree are about 47.11 %, 71.05 %, 86.32 % 

and 93.95 % after the degradation of RB under UV light for 5 min, 10 min, 15 min and 20 

min , respectively. The decoloring degree are about 41.58 %, 63.16 %, 81.32 %, 84.74 %, 

89.74 %, 92.11 % and 94.47% after the degradation of RB under visible light for 5 min, 10 

min, 15 min, 20 min, 25 min, 30 min and 35 min, respectively. The decoloring degree are 

about 38.97 %, 60.51 %, 69.23 %, 79.49 %, 82.31 %, 86.67 % and 89.74 % after the 

degradation of RB in dark for 5 min, 10 min, 15 min, 25 min, 30 min, 40 min and 50 min, 

respectively. The decoloring degree are about 42.11 %, 73.16 %, 86.84 %, 94.21 % and 95.52% 

after the degradation of RB under UV light without catalysts for 30 min, 60 min, 90 min, 120 

min and 150 min, respectively. The first order rate constant for degradation of the RB under 

UV light, under visible light, in dark and under UV light without catalysts (Figure S13f) are 

calculated to be 0.1392 min-1, 0.0817 min-1, 0.0429 min-1 and 0.0221 min-1, respectively.
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Figure S14. Time-dependent absorption spectra of catalytic degradation of RB@MB (a) 

under visible light and (b) in dark environment using CdS/Cu7S4-5 as catalysts, (c) Time-

dependent absorption spectra of catalytic degradation of RB@MB under UV light without 

catalysts, (d) The degradation rate vs. irradiation time plots, (e) Kinetics study for the 

degradation of RB@MB: the inset shows the first order rate constant for CdS/Cu7S4-5.

As shown in Figure S14d, the decoloring degree are about 46.28 %, 74.79 %, 88.43 % 

and 92.98 % after the degradation of RB@MB under visible light for 5 min, 10 min, 15 min 

and 20 min, respectively. The decoloring degree are about 58.33 %, 66.67 %, 81.06 %, 

86.74%, 89.40 % and 91.67 % after the degradation of RB@MB in dark for 5 min, 10 min, 15 

min, 20 min, 25 min and 30 min, respectively. The decoloring degree are about 28.03 %, 

48.48 %, 62.12 %, 75.00 %, 84.47 % and 90.53 % after the degradation of RB@MB under 

UV light without catalysts for 20 min, 40 min, 60 min, 80 min, 100 min and 120 min, 

respectively. The first order rate constant for degradation of the RB@MB under visible light, 

in dark and under UV light without catalysts (Figure S14e) are calculated to be 0.1369 min-1, 

0.0794 min-1 and 0.0194 min-1, respectively.


