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Figure S1 amount of CH,4 detected by GC during the reaction of CH,Cl, with TiO, at
200, 300, and 400 °C.
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Figure S2 XRD patterns of TiO,, TiO,-V, and TiO,-T (T=50, 100, 200, 300, and 400).



Figure S3 SEM images of TiO, (A), TiO,-50 (B), TiO,-100 (C), Ti0,-200 (D), TiO»-
300 (E), and TiO,-400 (F).
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Figure S4 Raman spectra of TiO,, TiO,-V, and TiO,-T (T=50, 100, 200, 300, and 400)
obtained at different reaction temperature.



C Element Weight % Atomic % NetInt. NetEmor%  KABFac
CK 76.85 8987 2065.8 1.18 1
OK 571 5.01 215.1 3.99 0.71
CIK 0.06 0.02 g 81.94 0.55
TiK 17.37 5.09 604.6 239 0.77
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Figure S5 EDX image of TiO,-200.
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Figure S6 the nitrogen adsorption-desorption isotherms (A) and the corresponding
pore-size distribution curves (B) of TiO, and TiO,-T (T=50, 100, 200, 300, and 400)
obtained at different reaction temperature.



Table S1 summary of the physicochemical characteristics of as-prepared samples.

sample Pore volume (ml/g) Pore size (nm) Sget (M%/g)
TiO, 0.5385 26.46 55.3
TiO,-V 0.4499 25.95 56.9
Ti0,-50 0.4272 26.49 51.3
Ti0,-100 0.4250 26.31 51.5
Ti0,-200 0.3938 25.96 49.5
Ti0,-300 0.4408 25.99 57.3

Ti0,-400 0.4127 25.81 57.6
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Figure S7 EPR spectra of TiO,, TiO,-V, and TiO,-T (T=50, 100, 200, 300, and 400)
obtained at different reaction temperature determined at 140 K under dark and visible
light irradiation.
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Figure S8 high-resolution C 1s and CI 2p XPS spectra of TiO, and TiO,-T (T=50, 100,
200, 300, and 400) obtained at different reaction temperature.
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Figure S9 PL spectra of TiO,, TiO,-V, and TiO,-T (T=50, 100, 200, 300, and 400)
obtained at different reaction temperature.
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Figure S10 XRD patterns of (A) TiO, (001), (B) rutile TiO,, (C) MoO;, (D) WO3;, and
(E) ZnO before and after treatment.
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Figure S11 (A) Hydrogen evolution amount of Pt supported samples from ethanol
solution (10 vol%) under visible light irradiation. (B) Hydrogen evolution amount of
TiO,, TiO,-T (T=50, 100, 200, 300, and 400) obtained at different reaction
temperature, TiO,-V, and TiO,-H from ethanol solution (10 vol%) solar light
irradiation. (C) Hydrogen evolution amount of Pt supported samples from ethanol
solution (10 vol%) under solar light irradiation.
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Figure S12 hydrogen evolution amount of (A) TiO,, TiO,-T (T=50, 100, 200, 300,
and 400) obtained at different reaction temperature, TiO,-V and TiO,-H and (B) the
corresponding Pt supported samples from EDTA-2Na solution (1.0 mg/ml) under
visible light irradiation. Hydrogen evolution amount of (C) TiO,, TiO,-T (T=50, 100,
200, 300, and 400) obtained at different reaction temperature, TiO,-V and TiO,-H and
(D) the corresponding Pt supported samples from EDTA-2Na solution (1.0 mg/ml)

under solar light irradiation.
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Figure S13 cycling test of TiO,-200 for photocatalytic H, generation form EDTA-2Na
solution under visible light irradiation (A>420 nm).



Figure S14 TEM (A and B) and HRTEM (C) images of Pt nanoparticles supported
Ti0,-200.



