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Fig. 1 A. SEM image of a-Fe,O; nanoparticles (the inset: high magnification SEM image of a-Fe,O; nanoparticles); B. XRD pat-
terns of Sn-doped (blue), undoped a-Fe,O; annealed in N, (red) and Air (black) at 550 °C; C. XPS spctra of undoped a-Fe,O;
nanoparticles annealed in different atmospheres at 550 °C; D. Sn3d XPS spectrum of a-Fe,O; nanoparticles annealed at

750 °C
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Fig. 2 A. J-V curves of undoped (dash line) a-Fe,O; annealed in N, (solid line) and air (dash line) atmospheres; B. Sn-doped (solid
line) and undoped (dash line) a-Fe,O; annealed in N, atmosphere; C. Sn-doped (solid line) and undoped (dash line)
a-Fe,0; annealed in air atmosphere; D. a-Fe,O; nanoparticles annealed at 750 °C (solid line) and at 550 °C (dash line) in

air atmosphere; E. Dark scan of a-Fe,O; nanoparticles
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Fig. 3 A. Mott-Schottky plots of Sn-doped (blue), undoped (red) a-Fe,O; nanoparticles annealed in N, and undoped «-Fe,O; nano-
particles annealed in air (black); B. EIS spectra of Sn-doped (black) and undoped (red) a-Fe,O; nanoparticles annealed in

N, and Sn-doped a-Fe,O; nanoparticles annealed in air (blue)
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Sn-Doped a-Fe,O; Photocatalyst Containing Oxygen Vacancy for
Water-Splitting

WANG Zu-hua', NIU Dong-fang', LI Hui-cheng', DU Rong-bin?, XU Heng?,
ZHANG Xin-sheng"
(1. State Key Laboratory of Chemical Engineering, East China University of Science and Technology,
Shanghai 200237; 2. Collaborative Innovation Center for Petrochemical New Materials, Anqging 246011, Anhui)

Abstract: The a-Fe,0; nanoparticles containing oxygen vacancies were synthesized in atmospheric N, by dip-dropping method
without a high vacuum employed before annealing. The influences of annealing atmosphere and Sn-doping on the photocatalytic
performance of a-Fe,O; nanoparticles were studied by annealing the photocatalyst in N, or air and adding SnCl, to the precursor
directly. The results showed that the current density of Sn-doping a-Fe,O; annealed in N, at 550 °C and 1.23 V (vs. RHE) was 35 times
greater than that of pristine a-Fe,O; annealed in N, at 550 °C and 15 times greater than that of Sn-doping a-Fe,O; annealed in air at
550 °C, which indicated that both Sn-doping and annealing in N, were indispensible to obtain a good performance for a-Fe,O;
nanoparticles. Mott-Schottky curves and electrochemical impedance spectroscopic data proved that both Sn-doping and oxygen
vacancy could lead to the increase of the donors concentration and conductivity, which resulted in the enhanced performance of
a-Fe,0; nanoparticles. The photocatalytic performance tested in the electrolyte containing sacrifice solvent confirmed that the
Sn-doping could facilitate the surface reaction, which was another key factor contributed to the enhanced performance of a-Fe,O,

nanoparticles.

Key words: «-Fe,O; photocatalyst; oxygen vacancy; Sn doping; surface reaction rate



