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Fig. S1 I-t curves of NiPcP in 0.1 mol L' KNO; under different potentials.
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Fig. S2 (a) UV absorption spectra and (b) Standard curves of concentration-absorbance of standard NH,Cl

solution with different NH *concentrations (0 — 20 ug mL!) in 0.1 M Na,HPO,. The absorbance at 655 nm

was measured by UV-vis spectrophotometer. The standard curve shown good linear relation of absorbance

with NH4CI concentration (y = 0.13569x + 0.0278, R>= 0.9998).
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Fig. S3 The FE and NH; yield of NO;RR based on NiPcP catalyst for 10 cycles at —=0.7 V vs. RHE.
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Fig. S4 The LSV curves of NiPcP in electrolyte containing NOsbefore and after stability testing.
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Fig. S5 The contact angle measurement of water on (a) NiPc and (b) NiPcP.

o . -100

m = m = m n -
—~~ | n | o u | | |
-.164= 3
® . 3 -80
] N,
O o S
Q S
12 . 3 _
< o N, S 60 35
o) 5 5 % D
~ N (&) o s ~
=) ° [ o o
o 8_ 32 o * Q = L
o g s 3% g 40 i
(O] S ] Z > 3
B N < D) 3
= L S =z = o
> 2 Q = 2
o S [72] é’ 8 o
T 41s §4 2 2 5 20
g %2 9 o =
o ] o
Z = 5 ON o Zi ox
O o2 3
O

o
M
Nb

7
07

7,
. 0@
7

NO," concentration (mol L)

Fig. S6 A peer comparison of NO5;RR between the systems at different NO;- concentrations (0.01 mol L+,

0.05 mol L' and 0.1 mol L1, Ref. 16-29).



Table S1. Results of the corresponding control experiments for NO;RR under -0.7 V vs. RHE within 2 h.

Parameters FE (%) NH; yield (g h! )
NiPcP KNO; 99.7 3.01
NiPcP -2 0 0

-b KNO; 42.1 0.19

«Without KNOs; ? without catalyst, only carbon cloth as working electrode.
When KNO; was absent from the electrolyte, ammonia was not detected, ensuring that KNOj is the only
N source for NH; product. If using pure carbon cloth as working electrode (without any catalyst), the FE
and yield of ammonia were 42.1% and 0.19 g h'! g !, respectively. This is because carbon materials also
exhibit weak catalytic activity for nitrate reduction, but the NHj; yield (0.19 g h'! g,") is significantly lower
than that of the NiPc (1.07 g h'! g.,") or NiPcP (2.93 g h'! g ") catalysts under the same experimental

conditions.

Table S2. FE and efficiency of NH; and by-products (nitrite, hydroxylamine, N, and H,) in NO;RR at -0.7

V vs. RHE within 2 h over NiPc and NiPcP.

Catalyst NH; NO, NH,0OH N, H,

FE (%) 99.7 0.25 - - -

NiPcP Yield (g h™! geo ) 3.01 - - - -
FE (%) 38.0 8.63 - - 52.8
NiPc Yield (gh™" gea ") 0.56 1.31 - - 3.03




Table S3 Comparison of NH; synthesis from NO;™ reduction over NiPcP and other reported catalysts.

Electrocatalyst Electrolyte Potential FE (%) | Yield Ref.

NiPcP 0.05M KNO; | -0.7 V vs.|99.7 301 gh'!g! This work
+ RHE
0.1Na,HPO,

a-Ru0, 200 ppm NOs™ | -0.35 'V  vs. | 96.42 0.1158 mmol h'! |!
-N + 0.5 M | RHE cm?
Na,SO,

Cu/Cu,0 NWAs 200 ppm NO5™ | -0.85 V  wvs. | 95.52 0.2449 mmol h'! |2
-N + 0.5 M | RHE cm?
Na,SO,

TiO,-x 50 ppm NO;- | -1.6 Vvs. SCE | 85 0.045 mmol h'! |3
N + 05 M mg-!
Na,S0,

C0;0,@NiO 200 ppm NO;™ | -0.7  V  vs. | 54.97 0.00693 mmol h'! | 4
N + 0.5 M | RHE mg’!
Na,S0,

Fe SAC 0.5 M KNO; | -066 V wvs. |75 0.46 mmol h'! cm | 3
+ 0.1 M| RHE 2
K,SO,

Fe-PPy SACs 0.1MKOH+ |-07 V vs.| 9843 0.162 mmol h'|°®
0.1 M KNO; | RHE cm?

Ni;s/NC-sd 0.5MNa,SO, | -0.5 V vs. |99 0.3 mmol h'lem? |7
+ 0.3 M | RHE
NaNO;

OD-Ag 0.1 M KCl +|-135 V wvs.|76.55 - 8
0.1 M NOy Ag/AgCl

Pd/TiO, 1 M LiCl +|-0.7 V vs. |921 0.066 mmol h'!|?°
0.25 M LiNO; | RHE cm?

Cu-incorporated 500 ppm NOs- | -0.4 'V vs. | 85.9 0.0256 mmol h'! |10




PTCDA +0.1 M PBS | RHE cm?

Pd (111) 0.1 MNa,SO, | -0.7 V vs. | 7991 0.5485 mmol h' | !
+0.1 MNO;s | RHE cm2

Cu@Th-BPYDC 1 M KOH + | 0 Vvs. RHE 92.5 0.2253 mmol h' | 12
0.1 M KNO; cm?

In-S-G 1 MKOH +|-05 V wvs. |75 220 mmol h'! g! 13

0.1 MKNO; | RHE

pCuO-5 0.05MKNO; | -06 V vs. |80 0.292 mmol h' |
+ 0.05 M | RHE cm?
H,S0O,
Fluorine doped | 0.05M H,SO, | -0.65 V vs. |20 23.8 mmol h'' gt |13
carbon + 200 ppm | RHE
KNO;

Table S4 Comparison of NHj synthesis from NOj reduction over NiPcP and other reported catalysts at

wide concentration range.

Catalyst Cros- (mM) | FEny3(%) | NH; Productivity | Ref.
(gh' g™

NiPcP 10 84.1 1.7 This work
Mg 20C00.20Nig20CUg 202100200 10 34.8 0.6 16
Co,MogSs 10 89.2 0.8 17
CoP-CNS 10 933 1.1 18

Cu-PdC NBs 10 62.3 0.2 19

NbO, 10 94.5 0.06 20

NiPcP 50 99.7 3.0 This work




Mg(.20C00.20Ni0.20Cu0.20Z10.200 50 82.2 2.8 16
Fe,Ni-MOF 50 88.0 2.0 2
PA-RhCu ¢NCs 50 93.7 2.4 2
Fe/Ni,P 50 94.3 2.1 3
NizN/N-C-800 50 89.5 4.7 2
NiPcP 100 98.3 4.2 This work
Mg .20C00.20N1g20CUg 20210 200 100 93.4 5.9 16
NiPr-TPA COF 100 90.0 2.5 =
Rh NFs 100 95.0 0.5 26
Ir&Cu/Cu,O 100 90.0 4.8 27
CoMn,0/NC 100 92.4 2.5 3
S5-Co0304 100 89.9 3.0 2
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