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Supplementary materials:

Table S1 The loading amount of NixP in the NixP/CdS-t samples

Samples Ni(wt%) P(wt%) The molar ratio of Ni:P NixP(wt%)

NixP/CdS-10min 2.14 0.62 1.84 2.76

NixP/CdS-20min 2.34 0.82 1.51 3.16

NixP/CdS-40min 2.47 0.9 1.44 3.37

NixP/CdS-60min 2.55 0.97 1.42 3.52

Fig. S1. UV–vis diffuse reflectance spectra of CdS and NixP/CdS-t samples.

Fig. S2. Tauc plots of the CdS sample UV–vis spectra.



Fig. S3. Mott-Schottky plots of CdS sample.

Fig. S4. Characterization of the NixP/CdS sample before and after cycling experiment: 

(a) XRD patterns, high-resolution XPS spectra of (b) Cd 3d; (c) S 2p; (d) Ni 2p; (e) P 

2p.



Table S2. Preparation conditions for control experiments

[a] CdS (100 mg), NiCl2 (0.1 M 2 mL), NaH2PO2 (0.2 M 7 mL), H2O (1 mL), 

illumination time (20 min); [b] absence of NaH2PO2; [c] absence of NiCl2; [d] 

absence of light; [e] absence of CdS.

Fig. S5. Comparison of the photocatalytic H2 evolution activity of samples obtained 

by control experiments in Table S2. Experimental conditions: 20 mg photocatalyst, 10 

mL lactic acid and 90 mL water. The light source was a 300 W Xe lamp with a 420 

nm cut-off filter.

Samples CdS/mg NiCl2(0.1M)/mL NaH2PO2(0.2M)/mL H2O/mL Irradiation/min

NixP/CdS[a] 100 2 7 1 20

Ni/CdS[b] 100 2 0 8 20

P/CdS[c] 100 0 7 3 20
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Fig. S6. Wavelength-dependent photocatalytic H2 evolution performance over 

NixP/CdS sample.

Fig. S7. N2 adsorption-desorption isotherms of CdS and NixP/CdS samples.



Fig. S8. Photocatalytic H2 evolution performance under different sacrificial reagents 

over NixP/CdS sample.

Table S3. The data of time-resolved fluorescence

τ1 (ns) τ2 (ns)
Samples

Value/ns Rel % Value/ns Rel %

Ave. τ (ns)

NixP/CdS 1.215 56.32 6.924 43.68 3.71

CdS 0.952 62.30 6.407 37.70 3.02

Fig. S9. LSV curves of CdS and NixP/CdS samples. The scan rate is 5 mV/s.


