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Fe-Doped TiO; for Visible Light-Driven Nitrogen Fixation

ZHOU Yu, YUAN Pu, XIANG Yujing, HAN Wenfeng, TANG Haodong, HUANG Rongbin, Chen Aimin
(College of Chemical Engineering, Zhejiang University of Technology, Hangzhou 310014, China)

Abstract: Fe-doped TiO, with rich surface oxygen vacancies was prepared by a facile solvothermal method combined with HF
etching. The doping of Fe extends the light absorption range of TiO, from ultraviolet to visible light. The abundant oxygen vacancies
on the TiO, surface cooperate with the d orbital of Fe** to provide a large number of active sites for activating nitrogen molecules,
and inhibit the recombination of electrons and holes. In ambient condition, without any sacrificial agent, the ammonia production of
6% Fe-TiO, reaches 94.3 pmol-g '*h™', compared to that of pure TiO,. In visible light illumination, the ammonia production of 6%
Fe-TiO, reaches 45.6 pmol-g "-h ™.
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Fig. 1 XRD characterization pattern of TiO, and Fe-TiO, samples
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Fig. 2 TEM, HRTEM, FFT patterns, elemental maps for Fe,
O, Ti of 6% Fe-TiO,
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Element Mass fraction/% Mole fraction/%
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(0] 29.84 56.20
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Fig. 3 Photocatalytic ammonia yield of Fe-TiO, with different
molar ratio of Fe under 1 h illumination
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Fig. 5 Catalytic stability of 6% Fe-TiO, for photocatalytic
ammonia synthesis

®2 TEIRERARESE
Table 2 Photocatalytic ammonia synthesis efficiency with
different photocatalysts

Source . .
Sacrificial NHjyield/
Catalysts wavelength 1 .. Reference
agent (umol-g -h™)
range
JRC-TIO-6 UV-Vis 2-PrOH 2.5 [14]
Au/TiO-OV A>420nm  Methanol 130.5 [18]
Ru-TiO, UV-Vis Ethanol 3.13 [31]
TiO,@C/g—C3Ny  1>420nm  Methanol 250.6 [32]
TiO,—H,-DA UV-Vis Methanol 3000 [17]
TiO, (B) UV-Vis Methanol 106.6 [33]
Cu-TiO, UV-Vis 78.9 [29]
6% Fe-TiO, UV-Vis 94.3 This Work
6% Fe-TiO, 4>400 nm 45.6 This Work
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K6 6% Fe-TiO, f] XPS i
Fig. 6 XPS survey spectra of 6% Fe-TiO,
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Fig. 7 EPR spectra of TiO,, 4% Fe-TiO,, 6% Fe-TiO,, 8%
Fe*TiOZ
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(ahv)"* vs photon energy (hv) of TiO, and Fe-TiO,
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