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Figure S1. SEM images of (a) BiVOy, (b) FeBiVOy, (c¢) FeBiVO4-0.05BP and (d) BiVO,4-0.05BP.
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Figure S2. High-resolution XPS of Bi 4f for BiVO, and FeBiVO,4-0.05BP.
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Figure S3. The NH," amount detected by cation exchange chromatography: (a) photocatalytic N,

reduction of BiVO, and FeBiVO,—0.05BP under visible light irradiation; (b) the standard curve.
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Figure S4. XRD patterns of fresh and recycled FeBiVO4—0.05BP.
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C Photocatalyti Fe3* Eest
¢ nitrogen (Peak area (Peak area (Peak area (Peak area
reduction proportion) proportion) proportion) proportion)
reaction
Before 40.66% 59.34% 92.96% 7.04%
After 35.08% 64.92% 93.05% 6.95%

Figure S5. Changes of XPS before and after photocatalytic nitrogen reduction reaction: (a) V 2p
and (b) Fe 2p; (c) summary of changes in XPS peak areas. There are almost no changes in the
valence states of V element, while the number of Fe?* becomes more after photocatalytic nitrogen
reduction reaction. This may be due to the presence of electron transfer between redox couples
(V>*/V# and Fe3*/Fe?") during photocatalytic nitrogen reduction, and the need to reduce part of
Fe* needs to be reduced to Fe?*, thus achieving the redox regulation equilibrium of V3*/V#* and
Fe3*/Fe?* and the valence equilibrium between Fe and V ions.
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Figure S6. Time-resolved fluorescence decay spectra of BiVO, and FeBiVO,—0.05BP.
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Figure S7. UV-vis diffuse reflectance spectra of BiVO,, FeBiVO,, BiVO4-0.05BP, FeBiVO,-

0.05BP, FeBiVO,4-0.02BP and FeBiVO,-0.10BP.



Text S1
The corresponding equations (Eq. (3-10)) for the change in Gibbs free energy are as

following:

A G, =G(*NN)=G(*)-G(N)#(S1)

A Gy=G(* NNH) - G(* NN) - G(H)#(52)

A Gy = G(* NNH,) - G(* NNH) - G(H)#(S3)

A G, = G(* NNH,) - G(* NNH,) - G(H)#(54)

A Gy = G(* NH) + G(NH;) - G( * NNH;) - G(H)#(S5)
A Gg=G(* NH,) - G(* NH) - G(H)#(S6)

A G,=G(* NH3) - G(* NH,) - G(H)#(S7)

A Gg=G(*) + G(NH3) - G( * NH,)#(S7)



Table S1. Unit cell parameters of BiVO,4 and FeBiVO,.

Lattice Parameters

Samples Crystal Vol (A3)

a (&) b (&) c(A)
BivVO, 310.27 5.197 11.700 5.103
FeBiVO, 308.98 5.182 11.690 5.101




Table S2. Element concentrations (ICP-OES) and BET specific surface areas of BiVO,, FeBiVOy,,

FeBiVO4-0.05BP and BiVO4-0.05BP.

Samples

BiVO, FeBivO, FeBiVO,-0.05BP BiVO4-0.05BP

Surface areas (m2 g')

Theoretical Fe/Bi (mol%)
Real Fe/Bi (mol%)
Theoretical P (wt.%)

Real P (wt.%)

3523 34.19 51.84 49.98
2846 2069 2743 2867

/ 1.554 1.442 /

68.81 74.63 66.79 69.41

/ / 15.37 16.51

/ 2.00 2.00 /

/ 1.95 1.96 /

/ / 5.00 5.00

/ / 4.29 443




Table S3. Photocatalytic nitrogen fixation performance of different catalysts under various reaction

conditions.
NH; generation rate
Catalysts Scavenger Light Source Reference
pmol g1 h!
BiVO, None 300 W Xe lamp, A>400 nm  103.4 S1
Porous C-TiO, None 300 W Xe lamp, A>395nm  109.3 S2
Fe-W3049-BP None 500 W Xe lamp 187.6 S3
Ni,P-BP Methanol 300 W Xe lamp 6.14 S4
Defect-rich
None 300 W Xe lamp 50.4 S5
Bi304Bl'
F capped TiO, None 300 W Xe lamp 206 S6
Bi,WO4-BP None 300 W Xe lamp 73.6 S7
Gd-Bi;Mo00Oy None 300 W Xe lamp, A>420 nm  300.15 S8
CdS/WO; None 300 W Xe lamp 35.8 S9

FeBiVO40.05BP None 300 W Xe lamp, A>420 nm  337.9 This work
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