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Table S1. The anatase content in A/Ni;,Ps/R, Ni;2Ps/A/R, and A/R.

Sample Azs.2g° Az7.450 Azs.28°/Az7.45° Wa/Wg
A/Nij,Ps/R 14100 62465 0.221 20.30%
Ni;,Ps/A/R 16302 81921 0.198 17.89%

A/R 13397 60355 0.225 19.86%

Note: A;s,g- represents the area of the 26 at 25.28° for anatase phase TiO; (101); Az7.45- symbolizes the area of the 20 at 27.45° for

rutile phase TiO, (110); W, stands for the weight ratio of anatase phase; Wy means the weight ratio of rutile phase.

Table S2. The measured Ni;,Ps content in the sample of A/Ni;,Ps/R, Ni;;,Ps/A/R, and Nij,Ps/R.

Sample Content (wt%)
NigzPs/R 0.29
Nii,Ps/A/R 0.24

A/Ni,Ps/R 0.25
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Table S3. Comparison between the added and the analyzed content of Ni;;Ps in A/Ni;;Ps/R samples.

Content (wt Content (wt Content (wt Content (wt Content (wt Content (wt Content (wt

Sample
%) %) %) %) %) %) %)
Nij2Ps-adding 1 3 5 7 10 15 20
Nij,Ps -measuring 0.10 0.12 0.22 0.25 0.49 4.15 6.72

Note: The Nij;Ps-adding was theoretical value by the added Ni;;Psin the preparation process. The Ni;;Ps-measuring was obtained

from the ICP-mass analysis.
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Fig. S1 (a) XRD spectra of mechanical mixture at 1:15, 1:10, 1:5, 1:1, 5:1, and 10:1 ratios of anatase phase to rutile phase with their

corresponding magnified plots in the range of 20=24-28° . (b) The plot of (A;52¢:/Az27.45°) Versus weight ratios of anatase phase to

rutile phase (W,/WR). The plot of area ratios of the 26 at 25.28° represents anatase phase TiO, (101) and that at 27.45° stands for

rutile phase TiO, (110).
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Fig. S2 The average H; production rate on different samples.



Fig. S3 SEM images of Ni;,P5 (a), R (b) and Ni;;Ps/R (c) samples. The red circle points out the position of Ni;,Ps.

Fig. S5 TEM images of A/Ni;,Ps/R with 7%(a) and 20%(b) Ni;2Ps loading.



Fig. S6 TEM image of Ni;;Ps/A and the red circle marks the position of anatase grains
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Fig. S7 In situ FTIR spectra of CO adsorbed on Ni;,Ps (a), Nij2Ps/R (b), Ni;zPs/A/R (c), A/Ni;,Ps/R (d) and A/R (e) at room
temperature with different time and CO dosage. The samples were evacuated before the characterization and then CO was injected at

room temperature. The N, adsorption-desorption isotherms in (f) of A/R, Ni;,Ps/A/R and A/Ni;,Ps/R.
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Fig. S8 300 W Xe lamp was used to investigate the effect of light intensity on the photocatalytic activity of A/R, Ni;;Ps/A/R and
A/Ni;;Ps/R samples. Through controlling the working current at 16 A, 17 A, 18 A and19 A, different light intensity of the Xe lamp was

realized, with the total irradiance at 1845.96, 1946.37, 2074.89 and 2145.89 mW.cm?, respectively.
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Fig. S9 XRD patterns of Ni;;Ps/R, Ni;,Ps/A/R and A/Ni;,Ps/R with 70% Ni;,Ps loading.
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Fig. S10 CPDs of A, R and Ni;;Ps. The CPDs of A, R and Ni;,Ps were carried out on the Kelvin probe system. The work function of the
tip was corrected by a gold disk initially. The work function of the sample was calculated on the followed formula: WFg,mp1e = WFy), +

ACPD/1000.
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