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Z-scheme Overall Water Splitting Composed of Mix-Valence Tin Oxide Photocatalyst for
H, Production
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A visible light sensitive photocatalyst, Sn3O,, was synthesized by hydrothermal reaction,
significantly catalyzed hydrogen evolution in aqueous solution in the presence of alcohols as
sacrifice agent under irradiation of visible light (A >400nm). Visible light-driven Z-scheme
water splitting into H, and O, was realized by utilizing the Sn; O, photocatalyst for H.
evolution in conjunction with a BiVO, photocatalyst loaded with Pt for O, evolution, and a I-/
103 redox couple as a shuttle electron mediator. The Sn; O, material will prompt the further
exploration for native visible-light-sensitive photocatalyst composed of abundant, cheap, and
environmentally benign metal oxides.
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Fig. 3. Hydrogen production from aqueous solution in the presence of various alcohols over Sn;O,
under visible light irradiation (A1 > 420nm) :(a) Methanol, (b) Ethanol, (c) 1-propanol, (d)
2-propanol, (e) 1-butanol, (f) 2-butanol, (g) tert-butanol, (h) Glycerin
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Table 1 Reaction products measured after visible light irradiation (4> 400nm) for 5h from 2.5M
CH;0H, CH,0, and HCOOH solution.

H, CH,0 HCOOH

(umol)  (Wmol) (umol)
Reactant (2.5M)
CH;0H 23.5 <1 15
CH,O 25.8 — 45
HCOOH 0.6  Nodata e
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