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Fig. S1. SEM images of (a) C3N4, (b) GdC3N4, (C) GdC3N4/M015Slg, and (d) C3N4/M015819
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Fig. S2. (a) Photocatalytic NRR of 0.2% GdC;Ny, 0.5% GdC;Ny4, 1.0% GdC;N,4 under visible light
irradiation; (b) Photocatalytic NRR of GdC;N4/5% Mo;5S19, GAC3N4/10% Mo;5S19 GAC3N4/20%

Mo, 5S; under visible light irradiation
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Fig. S3. (a) SEM images and (b) XRD patterns of GAC;N4/Mo;5S,9 samples before and after the

reaction (four cycles).
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Fig. S4. (a) UV—vis diffuse reflectance spectra (DRS) of g-C5Ny4, GdC;N4, GAC3N4/Mo;5S19, and
C3N4/M015819. (b) Band gap values of g-C3N4, GdC3N4, GdC3N4/M015819, and C3N4/M015819. The
bandgap calculation formula is given by: (ahv)>=A(hv—Eg), in which A, 4, v, a, and Eg represent

the proportionality constant, Planck’s constant, absorption coefficient, light frequency, and

bandgap energy, respectively.
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Fig. S5. Gibbs free energy profiles of the distal mechanism for the NRR process on the g-C5Ny,
GdC3N4, GdC3N4/M015819, and C3N4/M015819 catalysts.



Table S1. Element concentrations by Energy dispersive spectrometer (EDS), BET specific surface

areas of g-C3Ny, GdC3Ny, GAC3N,/Mo;5S19 and C3N4/Mo,5S 0.

Samples g-C;N,  GAC3N;  GAC3N/MoysS1y  C3Ny/MoysSyo

Surface areas (m? g) 16.16 17.25 42.13 42.30
CMas% 7201 7166 6458 6503

N Mass% 27.89 27.86 25.13 25.44

Gd Mass% / 0.48 0.42 /

Mo Mass% / / 6.92 6.72

S Mass% / / 2.95 2.81

Real Gd (Wt.%, Gd/C3Ny)  / 0.48 0.47 /

Real Mo/S (at.%) / / 15.00:19.18 15.00:18.81

Real M0]5S|9 (Wt.%) / / 987 953




Table S2. The adsorption energies of N, on Mo, S, N, C, and Gd sites

Site Adsorption Energy (eV)
Mo -0.92
Gd -0.87
N -0.75
C -0.69
S -0.63




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

reaction conditions.

NH; generation rate

Catalysts Scavenger Light Source Ref.
umol g! h-!

S-doped Bi;MoOg None 300 W Xe lamp, A>420 nm 122.14 S1
5% Cu/InVO, None 300 W Xe lamp 195.11 S2
BiVO,/VS-MoS, None 300 W Xe lamp 132.8 S3
IL-TiO, Methanol 300 W Xe lamp 22.7 S4
MoS,/In-Bi,MoOg¢  None 300 W Xe lamp 90 S5
BiOBr/g-C;Ny None 300 W Xe lamp 164.69 S6
Ru,/Ti10,-Vo None 300 W Xe lamp 18.9 S7
Gd-Bi,MoOq None 300 W Xe lamp, A>420nm  300.15 S8
CdS/WO;, None 300 W Xe lamp 35.8 S9
Ni,P-BP Methanol 300 W Xe lamp, A>>420 nm  6.14 S10
GdC;3N4/Mo5S19 None 300 W Xe lamp, A>420 nm  407.51 This work
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