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Fig. S1 TEM image and corresponding pore size distribution of the P-mRh/NF.
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Fig. S2 EDX spectrum of the P-mRh film and corresponding element amount.




L @ " g

Fregtiency ( %)

P )

e, g 10 2 16
Pore size (nm)

n
- & "
«. Poresize(nm) ¢ %
» . K

100-nm

3

Erequency (%) ¢«
e =T

oi o

s 15 T
.ﬂ .

. Pore sizé, (fim) ’
N v g - .

Fig. S3 SEM images and corresponding pore size distribution of P-mRh/NF obtained in different

amount of THF: (a) 0.25 mL, (b) 0.5 mL, (b) 1.0 mL, and (d) 1.5 mL.

Fig. S4 SEM images of P-mRh/NF obtained by electrodeposition of different molar concentrations

of sodium hypophosphite solution: (a) 0 mM, (b) 2.5 mM, (b) 10 mM, and (d) 20 mM.



Fig. S5 SEM images of typical samples at different electrodeposition times for (a) 500 s, (b) 1000 s,

(c) 2000 s, and (d) 4000 s.

Fig. S6 SEM images of cross-sections of typical samples at different electrodeposition times for (a)

500 s, (b) 1000 s, (c) 2000 s, and (d) 4000 s.
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Fig. S7 SEM images of the P-mRh/NF prepared by changing surfactant with (a) F127, (b) Briji 58,

(c) DM970, and (d) PS-5-PEO.
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Fig. S8 (a) SEM image of P-mRh/CP. (b) TEM image and corresponding pore size distribution of

the P-mRh film.
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Fig. S9 (a) UV—vis absorption spectroscopy of various NH,* concentrations with the color reagent

for 1 h at room temperature. (b) Calibration curve used to estimate the concentrations of NHs.
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Fig. S10 (a) UV-Vis curves of different concentrations of hydration solution were measured after
incubated for 15 min at 25 °C. (b) Calibration curve used for estimation of N,H; H,O

concentration.
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Fig. S11 UV-vis spectra of the electrolytes after 2h electrolysis in nitrogen at different potentials

and (b) the N,H4-H,O concentration of the electrolyte.
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Fig. S12 CV curves of mRh/NF (a) and P-mRh/NF (b) in the range of 0.08 and 0.18 V. Capacitive

current densities derived from CVs at 0.765 V against scan rates for mRh/NF (c¢) and P-mRh/NF

().
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Fig. S13 (a) UV-Vis absorption spectra of P-mRh/NF obtained from different amounts of THF and

(b) corresponding FE and rypys3.
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Fig. S14 (a) UV-Vis absorption spectra of samples with different thickness and (b) corresponding

Faraday efficiencies and NH; yields.
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Fig. S15 UV-Vis absorption spectra of P-mRh/NF and P-mRh/CP and (b) corresponding rnp3.
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Fig. S16 'H-NMR spectra of standard '“NH,", ’NH,4* solution, and the electrolytes produced from

the NRR reaction using 4N, and '°N, as the N, source.
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Fig. S17 UV-vis absorption spectra of the electrolytes under different conditions.
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Fig. S18 (a) Chronocurrent curves of typical potentials for 20 h. (b) UV—vis absorption spectras of

the electrolytes before and after the durability tests and (c) their NH; yield and FE. (d) The NH;

yields and corresponding FE after five cycle measurements.
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Fig. S19 Characterization of the morphology and compositition of the P-mRh/NF after the
durability test. (a) SEM image of of the P-mRh/NF, and (b) TEM iamge, (c) HAADF-STEM and

(d-f)  corresponding EDX  elemental mapping images of the P-mRh film.



Table S1 The mass percentage of P in the P-mRh/NF obtained from different molar concentrations

of sodium hypophosphite solution.

Samples Phosphorus percentage (wt%)
P2'5-mRh/NF 2.99
Plo-mRh/NF 9.62

on-mRh/NF 13.03




Table S2 The comparisons of the NRR performance of the P-mRh/NF with the representative

reported catalysts under ambient conditions.

Catalyst Electrolyte NH; yield FE (%) Ref.
P-mRh/NF 0.1 M Na,SO, 32.57 pg h ' mg1 , 40.86 This work
Ag film 0.1 M Na,SO, 1.27 uygh!' cm2 7.36 1
mAusPd/NF 0.1 M Na,SO, 24.02 pg 'l mg e, 18.16 2
Porous Au Film 0.1 M Na,SO4 9.42 pg h™! em™ 13.36 3
PdCulr-LS 0.1 M Na,SO, 113.43 pgh'! mg! ., 1.84 4
MoS, nanoflower 0.1 M Na,SO, 29.28 ugh ' mg' . 8.34 5
NiO/G 0.1 M Na,SO, 18.6 g h™! mg !y 7.8 6
Mo,N nanorods 0.1 M HC1 784 ugh ' mg ., 4.5 7
dendritic Cu 0.1 M HC1 25.63 pgh ' mg !, 15.12 8
Bi nanodendrites 0.1 M HCI 25.86 pgh' mgl., 10.8 9

Au/Bi NSs 0.1 M HCI 20.39 pgh'' mg oy 15.53 10
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