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Supplementary Figures

Figure S1. SEM images of (a) P25 and (b) Pd-TiO,.
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Figure S2. XRD patterns of P25 and Pd-TiO, with different Pd loadings.
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Figure S3 (a) UV-vis absorption spectra and (b) Tauc plots of P25 and Pd-TiO,.
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Figure S4 XPS survey spectra of P25 and Pd-TiO,.
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Figure S5 Effect of the amount of glycerol on the photocatalytic semi-hydrogenation performance of

phenylacetylene.
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Figure S6. STEM images of the used Pd-TiO, after five consecutive reaction runs.
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Figure S7. XRD patterns of Pd-TiO, before and after five consecutive reaction runs.
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Figure S8. Pd 3d XPS spectra of Pd-TiO, before and after five consecutive reaction runs.
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Figure S9. (a) Pd K-edge XANES spectra, (b) k*-weighted Pd K-edge EXAFS spectra, and (c) Fourier transform
of i3-weighted Pd K-edge EXAFS spectra of Pd-TiO, and the used Pd-TiO,. Wavelet transform EXAFS spectra of

(d) Pd-TiO, and (¢) used Pd-TiO..
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Figure S10. Photocatalytic water-donating transfer semi-hydrogenation with the oxidation of glycerol reactions

under various conditions.
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Figure S11. Mass spectrum of phenylacetylene.
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Figure S12. Mass spectrum of styrene.
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Figure S13. Mass spectrum of deuterated styrene.



Supplementary Table

Table S1. Metal loading for different photocatalysts.

Sample MBI (wt.%)
0.43 (0.50)
0.89 (1.00)

Pd-TiO,
2.30 (2.50)
3.62 (5.00)
Pt-TiO, 0.72 (1.00)
Au-TiO, 0.86 (1.00)
Ru-TiO, 0.61 (1.00)
Ni-TiO, 1.05 (1.00)

Used Pd-TiO, 0.80

[al ICP-OES (in parentheses, theoretical loading).

Table S2. Comparison of the photocatalytic water-donating hydrogenation systems for semi-hydrogenation of
alkynes reported in the literature with that of the present system.

Catalyst Hydrogen source  Hole sacrificial agent Additive X (%) S (%) Reference
Pd-TiO, Water Glycerol None 96 99 This work
Cu/TiO, Water Glycerol NaOH 99 63 Ref. S1
TiO,-Pdy 5Pty 5 Water Methanol None 100 94 Ref. S2
Pd/Ti0O, Water Methanol None 99 99 Ref. S3
Ni/C;N,4 Water Triethylamine None 100 97 Ref. S4
Ni-N/CN Water Triethylamine None 100 92 Ref. S5
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