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Figure S1. SEM images of the (a) pure MoTe2, (b) 1% Fe-MoTe2, (c) 2% Fe-MoTe2 and (d) 5% Fe-

MoTe2.



Figure S2. AFM images of (a) pure MoTe2 and (b,c) 2% Fe-MoTe2; (c) Statistical diagram of the 
thickness for 2% Fe-MoTe2.



Figure S3. 1H NMR spectra of the filtered reaction solution under 15N2 atmosphere over 2% Fe-

MoTe2 and 15NH4
+ standard solution



Figure S4. XPS spectra of (a) Mo 3d and (b) Fe 2p in 2% Fe-MoTe2 before and after photocatalytic 

reaction



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

valence band of the pure MoTe2 and 2% Fe-MoTe2 samples.



Table S1. Unit cell parameters of the pure MoTe2, 1% Fe-MoTe2, 2% Fe-MoTe2 and 5% Fe-MoTe2 

samples

Lattice Parameters
Samples

Crystal Vol 

(Å3) a (Å) b (Å) c (Å)

pure MoTe2 149.84 3.5198 3.5198 13.9658

1% Fe-MoTe2 149.83 3.5197 3.5197 13.9654

2% Fe-MoTe2 149.74 3.5188 3.5188 13.9650

5% Fe-MoTe2 149.52 3.5163 3.5163 13.9641



Table S2. Surface areas and real contents of Fe element in as-prepared MoTe2 samples 

Samples pure MoTe2 1% Fe-MoTe2 2% Fe-MoTe2 5% Fe-MoTe2

Te/mol% 51.04 50.58 50.84 51.97

Mo/mol% 48.96 48.99 48.34 46.11
Element

s
Fe/mol% — 0.43 0.82 1.92

Surface areas/(m2 g−1) 38.559 36.735 38.142 33.821

Molar ratio of  /%

𝐹𝑒
𝑀𝑜 — 0.88 1.70 4.16



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

decay measurements

Samples
A1

(%)

τ1

(ns)

A2

(%)

τ2

(ns)

Weighted average τ

(ns)

Pure MoTe2 89.44 1.66 10.56 35.09 5.19

1% Fe-MoTe2 34.53 15.37 65.47 81.99 58.99

2% Fe-MoTe2 14.88 7.44 85.12 97.41 84.02

5% Fe-MoTe2 85.49 1.57 14.51 64.27 10.67



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

reaction conditions
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