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Fig. S1 TEM and HRTEM images, SAED (selected area electron diffraction) pattern (inset)
of prepared CoP nanoparticles.
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Fig. S2 XRD pattern of prepared CdS.
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Fig. S3STEM and HRTEM image of CdS.
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Fig. S4 UV-vis DRS of CdS and CoP/CdS, and corresponding plots of (ahv)? vs. Energy
(hv) for the band gap energy.
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Fig. S5'H NMR of photocatalytic reaction for 4-methylbenzyl alcoholby using acetonitrile

as solvent.
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Fig. S6GC signals obtained with He as carrier gas.
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Fig. S7The impact of pH on photocatalytic activity of hydrogen production.
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Fig. S8 Mass spectra of 4-methylbenzoic acid after 15 h irradiation.
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Fig. S9'H NMR spectrum of 4-methoxybenzyl alcohol after visible-light catalysisfor 5 h at
room temperature.
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Fig. S10 The content of chemicals in the process of photocatalytic reaction.Reaction
conditions: 2.5 mg catalyst, 5 mL of water, 4-methoxybenzyl alcohol (0.1 mmol), visible
light irradiation for 5 h, at room temperature.
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Fig. S11Time-depended ESR experiment. Reaction conditions: 2.5 mg CoP/CdS (5 wt%),
5 mL water, 4-methylbenzyl alcohol (0.1 mmol), at room temperature.
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Fig. S12The results of 'TH NMR and mass spectra by adding TEMPO as free radical
quencher in photocatalytic system.Reaction conditions: 2.5 mg catalyst, 5 mL of water,
4-methylbenzyl alcohol (0.1 mmol), TEMPO (0.1 mmol), visible light irradiation for 5 h, at
room temperature.
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Fig. S13'H NMR spectrumof catalytic oxidation of substrate for entry 2 in
Table 1.
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Fig.S14 Cycle experiment of CoP/CdS (5 wt%). Reaction conditions: 2.5 mg catalyst, 5
mL of water, 4-methylbenzyl alcohol (0.1 mmol), visible light irradiation for 5 h, at room

temperature.



—used
—— as-prepared

Intensity (a.u.)

20 30 40 50 60 70 80
2 Theta (degree)

Fig. S15 XRD patterns of prepared and used CoP/CdS (5 wt%).

Table S1Results of quenching experiment.

Entry | Quenching agent | Quenching group | Conv. (%) Sel. (%)
1 — — 88.0 75.8
2 EDTA-2Na hole 20.3 99.1
3 tert-butyl alcohol *‘OH 3.2 99.9

Reaction conditions: 2.5 mg catalyst, 5 mL water, 4-methylbenzyl alcohol (0.1 mmol),

guenching agent(0.1 mmol), visible light irradiation for 5 h, at room temperature.



