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Fig S1. The optimized structures of all intermediates during the electrochemical NRR
catalyzed by Vy-MoS,;, Vye,-MoS,, and Vg-MoS, through enzymatic (a ~ c),
alternating (d ~ f), and (g ~ 1) distal pathways.
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Fig S2. The calculated reaction free energy profiles of Vs-MoS,, Vy,-MoS,, and V-
MoS,, with the limiting potential (UL) through enzymatic, alternating, and distal

pathways.



Fig S3. Scanning electron microscopy (SEM) image of (a) Vs-MoS,, (b) Vymo-MoS,,

and (¢) Vy-MoS,.



Table S1. Comparison of Up for Vg-MoS, with recently reported NRR
electrocatalysts under ambient conditions.

Catalyst UL (V) Ref.
Vs-MoS, -0.48 This work
Re (111) -0.50 [1]
Ti-C5Ny -0.51 [2]
Mo-graphene -0.54 [3]
Mo-MoP -0.95 (4]
V-MoP -0.65 [4]
FeBg -0.68 [S]

Tc-BN -0.59 6]




Table S2. Comparison of NH; yield and FE for Vs-MoS, with recently reported NRR
electrocatalysts at ambient conditions

Catalyst NHsyield rate FE (%) Ref.
(ng b mg o)

Vs-MoS, 29.55 4.58 This work
VO, 14.85 3.97 [7]
Fe,(MoOy); 7.5 1.0 [8]
Ru NPs 24.88 0.35 [9]
B-TiO, 14.4 3.4 [10]
Cr-CeO, 16.82 3.84 [11]
Mn;04 11.6 3.0 [12]
PEBCD/C 2.01 291 [13]
Mn;04/rGO 17.4 3.52 [14]
C-TiO, 16.22 1.84 [15]
DR-fluorographene 93 4.2 [16]
Vo-CeO, 16.4 3.7 [17]
Fe, O3 nanorods 15.9 0.94 [18]

TiO,/rGO 15.13 33 [19]
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