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Figure S1. SEM images of the (a) pure MoTe,, (b) 1% Fe-MoTe;, (c) 2% Fe-MoTe, and (d) 5% Fe-

MoTe,.
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Figure S2. AFM images of (a) pure MoTe, and (b,c) 2% Fe-MoTe;,; (c) Statistical diagram of the
thickness for 2% Fe-MoTe,.
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Figure S3. 'H NMR spectra of the filtered reaction solution under °N, atmosphere over 2% Fe-

MoTe, and *NH,* standard solution
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Figure S4. XPS spectra of (a) Mo 3d and (b) Fe 2p in 2% Fe-MoTe, before and after photocatalytic

reaction
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Figure S5. Schematic diagram of the redox potentials vs. NHE (pH=7) for the conduction band and

valence band of the pure MoTe, and 2% Fe-MoTe, samples.



Table S1. Unit cell parameters of the pure MoTe,, 1% Fe-MoTe,, 2% Fe-MoTe, and 5% Fe-MoTe,

samples
Crystal Vol Lattice Parameters
Samples . - . .
(A%) a (A) b (A) c(A)
pure MoTe, 149.84 3.5198 3.5198 13.9658
1% Fe-MoTe, 149.83 3.5197 3.5197 13.9654
2% Fe-MoTe, 149.74 3.5188 3.5188 13.9650

5% Fe-MoTe, 149.52 3.5163 3.5163 13.9641




Table S2. Surface areas and real contents of Fe element in as-prepared MoTe, samples

Samples pure MoTe, 1% Fe-MoTe, 2% Fe-MoTe, 5% Fe-MoTe,

Te/mol% 51.04 50.58 50.84 51.97
Element

Mo/mol% 48.96 48.99 48.34 46.11
s

Fe/mol% - 0.43 0.82 1.92
Surface areas/(m2g1)  38.559 36.735 38.142 33.821

Fe
— 0.88 1.70 4.16

Molar ratio of M0 /%




Table S3. Fluorescence lifetime parameters of samples from fitting curves of the Fluorescence

decay measurements

A, T A, T Weighted average t
Samples
(%) (ns) (%) (ns) (ns)
Pure MoTe, 89.44 1.66 10.56 35.09 5.19
1% Fe-MoTe, 34.53 15.37 65.47 81.99 58.99
2% Fe-MoTe, 14.88 7.44 85.12 97.41 84.02
5% Fe-MoTe, 85.49 1.57 14,51 64.27 10.67




Table S4. Photocatalytic nitrogen fixation performance of different catalysts under various

reaction conditions

NH; generation rate Referenc

Catalysts Scavenger Light Source
pmol gt h? e
300 W Xe lamp, A>420
Fe-doped MoTe, None 129.08 This work
nm
BiOBr with
300 W Xe lamp, A>420
oxygen None 104.2 S1
nm
vacancies
300 W Xe lamp, A=200—
Cu-doped TiO, None 78.9 S2
800 nm
500 W Xe lamp, A>400
Fe-Al/graphene  None 25.3 S3
nm
Br-doped BiOCI
300 W Xe lamp, A>400
with exposed None 126 S4
nm
{001} facets
g-C3N;-carbon
None 300 W Xe lamp 84 S5
vacancies
Defect-rich
None 300 W Xe lamp 50.4 S6
Bi304Br
Fe@3D 500 W high-pressure Hg
None 24 S7
graphene lamp

250 W high-pressure
Co-GCN Methanol 161.1 S8
sodium lamp
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