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Chemicals and reagents used

The chemicals for synthesis i.e. silver nitrate (AgNOs; > 99.8 %,) from Chemlab, trisodium
citrate (NazCsHs0O7; 99 %,) from Reachem, sodium hydroxide (NaOH; 98 %,) from Merck and
sodium dihydrogen orthophosphate (NaH2POa; 98 %,) were procured from Alfa Aesar, which
are of analytical grade and used without further purification. For quantification of products
formed, ammonium chloride (NHaCl, 99 %), salicylic acid (C;HeOs3, 99.5 %), sodium
nitroprusside (CsFeNgNa20, 99 %), para-dimethylaminobenzaldehyde (p-CoH11NO, 99 %),
sodium nitrate (NaNOs, 99 %), sodium nitrite (NaNO2, 98 %), sulphanilamide (CsHsN20,S, 99
%), N-(1-Napthyl) ethylenediamine dihydrocholoride (Ci2H1aN2, 99 %), mercuric (Il) iodide

(Hgl2), sodium potassium tartrate (CaHsOeKNa-4H,0), hydrazine monohydrate (N2Ha.H,0, 99



%), sodium hypochlorite solution (NaClO, 4-6 %) and hydrogen peroxide solution (H202, 5 %)
were purchased from Loba chemie. °NH4Cl (99%) was purchased from Cambridge isotope
laboratories for isotope labeling measurements. All solutions were prepared using deionized
water obtained from Millipore system (15 MQ). All the analytical grade reagents used in this
study such as potassium hydroxide (KOH, 85 %), sodium hydroxide (NaOH), hydrochloric acid
(HCI; 37 %) and ethanol (CoHsOH; 99 %) were purchased from Loba chemie and Merck
respectively and were used as such without further purification and. Nafion N117 membrane
fitted in H-cell setup was bought from DuPont. High purity 1*N; (99.999%), >N, (99%) and Ar
gas (99.999%) cylinders were purchased from Sigma. All the chemicals and reagents used in
this study were of analytical grade and used as such without purification and the deionized

water was obtained from Millipore system (>14 MQ cm™2).

Material characterization

The physical characterizations of synthesized silver phosphate composites were investigated
using powder X-ray diffraction (PXRD) measurements in the 26 range from 5 to 80 degree
using PANalytical's X'Pert Pro MPD wherein the X-ray source was Cu Ka radiation. The
morphology of each variants was analysed using scanning electron microscopy (FE-SEM,
Hitachi, Japan, SU8010). The elemental composition was analysed using energy dispersive X-
ray spectroscopic measurements (EDS, Oxford, INCAx-act, 51-ADD0013). Further, silver,
phosphorus and oxygen in the matrix was confirmed by performing X-ray photoelectron
spectroscopy (XPS, PHI Versa Probe Il Spectrometer) working at 15 kV under an ultrahigh
vacuum (UHV; 7x10-10 mbar) using Al Koo monochromatic radiation (hv = 1486.6 eV). The
measurements were performed in fixed transmission mode with a pass energy of 376 eV to

obtain Ag 3d, P 2p and O 1s spectra. The obtained spectra were calibrated with respect to C



1s. UV-Visible spectroscopic measurements were performed using SEC2000-DH
spectrophotometer. NMR spectra were recorded using a JEOL JNM-ECS 400 Hz spectrometer
at ambient probe temperatures and referenced as follows: 1H: residual internal CHClz 7.26

ppm; DMSO-ds 2.50 ppm by applying water suppression.
Quantification of Ammonia?

Indophenol blue method: After electrochemical reduction reaction, the amount of ammonia
was quantified UV-Visible spectrophotometrically by Indophenol blue method. In detail, in
the electrolyte taken after the reduction 2 mL of solution containing 5% salicylic acid and 5%
sodium citrate in 1M KOH followed by 1 mL of 0.05 M NaClO and 0.2 mL of 1%
CsFeNgNa20:-2H,0 were added into the above solution was added and kept standing at room
temperature for 2 h and finally the UV-Vis absorption spectrum was measured at a
wavelength of 655 nm. The calibration concentration—absorbance curve was generated by
using standard NHaCl solution with known NH4* concentrations of 0.1, 0.2, 0.4, 0.8, and 1.0
ug mL? from which the concentration of ammonia was determined. The rate of ammonia

formation was determined according to

Yield rate(ugmg 1 h™1) = YXChmg

XMy,

Here, Cnns is the measured NH3 concentration, V the volume of electrolyte, t the time of the
reduction reaction and mct is the mass of the catalyst loaded onto GCE.

Similarly, its Faradaic efficiency (F.E.) was calculated as

3 X F XV X Cyn3

F.E.(%) = 7% a

Where F is the Faraday constant and Q is the total amount of charge passed through the

electrodes during the electrolysis.?



Nessler’s reagent method [1]: For validation of NH3 quantified by Indophenol blue method,
Nessler’s test was also performed. At first, Nessler’s reagent was prepared by adding 2.5 g of
mercuric iodide into 5 mL ag. solution of potassium iodide (2 g in 5 mL deionized water) and
making final solution of 20 mL by diluting with deionized water. 4 g of NaOH was then added
to the above solution and labelled as Nessler’s reagent. Briefly, 5 mL of electrolyte solution
was collected after e-NRR to which 0.25 mL of sodium potassium tartrate (500 g L'!) and 0.25
mL of Nessler’s reagent was added. The above solution mixture was kept undisturbed for 10
minutes followed by UV-Vis. absorption measurement at A=420 nm. The calibration
concentration—absorbance curve was generated by using standard NH4Cl solution with known

NH4* concentrations of 0.1, 0.2, 0.4, 0.8, and 1.0 ug mL in a similar way.

Quantification of hydrazine3

Watt-Chrisp method: The amount of hydrazine formed during the electrolysis was
determined UV-Visible spectrophotometrically by Watt and Chrisp method in which a mixture
of p-CoH11NO (0.4 g), HCI (concentrated, 2 mL) and C;HsOH (20 mL) was used as colouring
reagent. After electrolysis, 2 mL of electrolyte from cathodic chamber was taken out and 2
mL of colouring solution was added on it. The analyte was kept for 20 minutes and finally the
absorbance of the resulting solution was measured at 455 nm. In order to determine the
concentration a calibration curve was used which was generated by using standard hydrazine

solution with known N3 Hs concentrations of 0.1,0.2, 0.4, 0.8 and 1.0 ug mL in 0.1 M KOH.

Isotope labelling experiments*

The isotope labelling experiment was performed by taking °N» (Sigma-Aldrich 99 atom% °N)
as the feeding gas. The >N gas was passed through alkaline KMnO4 followed by dilute H2S04

solution before purging to cell and a fixed amount of gas (25 mL gas in the interval of the 15



minutes) was supplied during the electrolysis at 0 V vs. RHE for 2 h. After electrolysis 25 ml of
the electrolyte was taken out and mixed with 1M HCI and then concentrated to 1 mL.

The produced ammonia was confirmed and quantified by using'H nuclear magnetic
resonance measurements (*H NMR) with water suppression method. A single pulse sequence
was applied during the relaxation delay of 1 s with a total number of 8000 transient scans and
an acquisition time of 2.18 s. Out of the concentrated electrolyte sample, 0.7 ml of the
resulting liquid was taken and 0.2 ml of DMSO- d6 was added as an internal standard to
achieve sufficient lock signal and 0.125 mL of maleic acid was added for quantification
purpose. All other samples (}**N, and Ar saturated) were tested in the similar manner.
Calibration curves were extracted for different concentrations of standard *NH4Cl and
15NH4Cl solutions ranging between 1 to 3 ppm with reference to maleic acid as a standard
with a total number of 1024 scans.

Also, the quantification was executed by means of liquid chromatography-mass spectroscopy
(LC-MS) technique by following the reported procedure.’ Briefly 150 pL of phenol solution
was mixed with 30 L of sodium hypochlorite and sodium nitroprusside each. The above
solution mixture was then added into 1.5 mL of the NH4* containing standard and sample
solution to generate Indophenol blue. After which 15 pL of 10 M HCl was added in order to
convert the complex into Indophenol red, which was then extracted by addition of ethyl
acetate (1.5 mL) from organic layer. The organic layer was separated from aqueous layer and
ethyl acetate was completely evaporated, thereafter the indophenol red was re-dissolved in

methanol for LC-MS.
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Fig. S1 (a) UV-vis spectrum and (b) calibration curve obtained from known concentrations of
standard solution of NH3 using Indophenol blue method. (c) Images of standard solutions of
NHa* with varying concentrations and electrolyte sample collected after 2 h of electrolysis by

Ag3P0a4 (2 h) at 0 V showing colour development during Indophenol blue method.
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Fig. S2 (a) UV-vis spectra of standard N:Ha solutions by Watt and Chrisp method (b)

corresponding calibration curve. (c) Images of standard NHs solutions showing colour

development during Watt-Chrisp quantification method.
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Fig. S3 UV-vis spectrum of electrolyte sample collected [AgsPOs (2 h)] after 2 h

chronoamperometry at 0 V vs.

RHE for hydrazine determination.
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Fig. S4A (a) Chronoamperometric curves obtained at different potentials in N, saturated 0.1
M KOH, (b) respective UV-Vis. absorption curves after quantification by Indophenol blue

method and (c) Bar graph representing F.E. and NH3 production yield rate for AgsPOa (4 h).

<
'S

o wv (b)
- [ _Jov
- —_ 04V
— 19 3 031 02y
S S [ ]o3v
£ f .
O -2 hx
< 202
= o D3V g
= 31 o 02V 2
- o 04V 2 0.1
. . - ov 0
(a) o 01V <
- . . . . . 0.0
0 1200 2400 3600 4800 6000 7200 550 600 650 700
Time (s) Wavelength (nm)
. 600
=% s
=
E 400
= g
en 300 =
= ui
2 200
g
- 100
: ,
01 0 0.1 02 203
E (V vs. RHE)

Fig. S4B (a) Chronoamperometric curves obtained after 2 h of electrolysis under N, saturated
electrolyte, (b) corresponding UV-Vis. absorption curves obtained after quantification and (c)

Bar diagram screening F.E. and NHs production yield rate for AgzPOa (6 h).
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Figure S5A. Cyclic voltammograms acquired for AgsPQOa4 (2 h) catalyst coated GCE in presence

and absence of SCN- ions.
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Figure S5B. (a) UV-Vis. absorbance curves obtained by quantification of samples collected
after e-NRR by AgszP0a (2 h) in absence and presence of SCN", and (b) Bar diagram comparison
of NHs yield rate calculated after NRR control experiments in presence and absence of SCN-

ions by AgsPO4 catalyst.



TOF calculations for AgzPO4 (2 h) catalyst during e-NRR:

Turnover number (TON)
Time (h)

Turnover frequency (TOF) =

NH;yield (mg)
Catalyst loading (mg)

Turnover number (TON) =

Where, Time is for the total hours of electrolysis during e-NRR, NH3z yield is obtained from the

guantification of product after e-NRR
Therefore the TON and TOF for AgsPO4 (2h) catalyst after 2 h of e-NRR is calculated as follows:

N__(102725 _
©0.02983

0.91
TOF = — = 0.46 h™!

Table S1a. Comparison of activity of recent reported catalysts towards e-NRR in different media

Catalyst Electrolyte Rnuz (ug h' mg?t) | Pot. vs. RHE F.E. (%) Ref.

Ag 0.1 M HCI 4.62x 10" molcm | -0.6 V 4.8 6

nanosheets 2g1

Bi NPs 0.1 M NaxS04 3.25+0.08 ugcm=2 | - 12.11 £+ 0.84% (- | 7
h™1(-0.7 V) 0.6 V)

B—Ag NSs 0.1 M HCI 26.48 -0.5V 8.86 8

Fe doped- | 0.25 M LiCIO4 24.7 -0.15V 20.0% 9

W18049@CFP

VN@NSC-900 | 0.1 M HCl 20.5 -0.3V 8.6% 10

Pd-Ag-S PNSs | 0.1 M NaSOa4 9.73 -0.2V 18.41 11




Ce1/3NbOs 0.1 M Na3SO4 10.34pugh*ecm? |-0.8V 6.87% 12

Ag NPs-rGO 0.1 M NaxSO4 18.86 -0.7V 3.36 13

Ag NPs 0.1 M NaxSO4 9.23 -0.7V 2.25 13

FL-VS; 0.1 M HCI 34.62 -0.7V 2.09% (-0.6 V) 14

BD/Ag-AF 0.1 M NaxSO4 2.07x10Y molecm | -0.6 V 7.36 15
2 s—l

SnNb20s 0.5 M LiClO4 53.1 -0.3V 17.6% 16

nanosheets

Ag-Au@ZIF 0.2 M LiCF3S03 | 1.0 9 10-11 mol s | -2.5 \ vs. | 18 £4 17
cm? Ag/AgCl

Ag triangular | 0.5 M K2504 58.5mghtg? -0.25V 25 18

nanoplates

MnMoOQO4 LiClO4 60.3 -0.3V 14.7% 19

nanorods/rG

(0]

Single Ag 0.1 M HCI 270.9 -0.6V 21.9 20

AgNDs 0.1 M NaySO4 | 600.4+23.0 -0.25V 10.1+£0.7% 21

(pH=10.5)

Mo—Co/NC 0.1 M NaxSO4 89.8 pmol | -0.1V 13.5% 22
h-1 gcat._1

Ag3Cu BPNs 0.1 M NaxS04 24.59 -0.5V 13.28 23

Mo- 0.1 M Na,SOs | 36.6(-0.5V) - 12.1% (-0.4V) |24

MnO; NFs

Cu-TiO2/CP 0.5 M LiClO4 21.31 -0.55V 21.99% 25

FeVO. 0.5 M LiClO4 52.8(-0.4 V) - 15.7% (-0.3V) | 26

LaxFeOs_s 0.1 M Li>SOx 22.1(-0.5V) - 25.6% (-0.3V) |27

CoPs/CC 0.1 M NaxS04 3.61x10 " mols?t|-0.2V 11.94% 28
cm™

Au(111)@Bi; | NazSO4 45.57 -0.8V 3.10% 29

S3

SnS@C 0.1 M NaxS0q4 24.33 -0.5V 14.56% 30

AgsP0Os(2h) | 0.1 M KOH 456.75 ov 26.66 This

work




AgsPOs(4 h) | 0.1 M KOH 335.23 -0.1V 19.57 This
work

AgsPOs(6 h) | 0.1 M KOH 527.99 oV 20.87 This
work

Table S1b. Comparison of activity of recent reported catalysts towards NRR in alkaline media

Catalyst Electrolyte Rnuz ( ug h™ mgea™) Pot. vs. RHE F.E. (%) Ref.
MIL-100 0.1 M KOH 10.6 yghtcm2mgee™? | OV 22.6 31
(Al)/Cu

AgoAus 0.1 M KOH 21.7 -0.3V 3.8 32
CoszFe—MOF 0.1 M KOH 8.79 -0.2V 25.64 33
3D Rh | 0.1 M KOH 35.58 -0.2V 1.2 (0V) 34
particles

Fe—N/C- 0.1 M KOH 34.83 -0.2V 9.28 35
carbon

nanotube

(CNT)

Cu SAC 0.1 M KOH 53.3 -0.35V 13.8 36
Cu/PI-300 0.1 M KOH 12.4 pghtem™ -0.3V 6.56 37
FeSA-N-C 0.1 M KOH 7.48 pygh?*cm™ ov 56.55 38
C-ZIF-1100- | 0.1 M KOH 9.22 mmol gth? -0.3V 10.2 39
1h

SA-Mo/NPC 0.1 M KOH 34.0g h™t mgeat -0.45V 14.6 40
PdRu TPs 0.1 M KOH 37.23 -0.2V 1.85 41
PdsCu; 0.1 M KOH 39.9 -0.25V 0.58 42
Rh NNs 0.1 M KOH 23.9 -0.2V 0.217 43
Pdo.2Cuos/rG | 0.1 M KOH 2.80 -0.2V - 44
0]

Se-doped C 0.1 M KOH 1.14 pghtcm™ -0.45V 3.92 45




Te-doped C 0.1 M KOH 1.91 pgh™*cm™ -0.5v 4.6 45

FeWSy@FeW | 1 M KOH 16.6 -045V 6.01 46

04-2

Eex-COF/NC | 0.1 M KOH 12.5 -0.2V 45.4 47

Ru@Ti3C2Tx | 0.1 M KOH 2.3 -04V 13.13 48
umol h't cm™

Cu@Ti3C2Tx | 0.1 M KOH 3.04 -05V 7.31 49
umol h't cm

Au/CeOx- 0.1 M KOH 8.31 -0.2V 10.1 50

RGO

CuAg@Ti3C2 | 0.1 M KOH 4.12 -0.5V 9.77 51

Tx umol cm? ht

Tetrahexahe | 0.1 M KOH 6.042 -0.2V 3.88 52

dral Au

nanorods

CoP  hollow | 1 M KOH 10.78 -04V 7.36 53

nanocage

Fe3Mo3C 1M KOH 13.1 pgecm?ht -0.5V 0.26 2

FL-Sb 0.1 M KOH 133.1 0.05V 11.6 54

nanosheets

2D lLayered | 0.1 M KOH 11.66 -0.2V 11.67 55

W2N3

CoPi/NPCS 0.1 M KOH 20.5 -0.2V 7.07 56

K2Ti409 0.1 M KOH 22.8 -0.5Vv 5.9 57

nanobelt

Zr-doped 0.1 M KOH 8.9 ugh?cm? -0.45V 17.3 58

TiO2

CoPi/HSNPC | 0.1M KOH 16.48 -0.2V 4.46 59

Cu1.81S 0.1 M KOH 2.19 umol h™t cm™ -0.1V 14.1 60

Co/C-900 0.1 M KOH 4.66 pmolh™t cm™ -0.3V 11.53 61

AgsPOs(2h) | 0.1 MKOH 456.75 ov 26.66 This

work
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Fig. S6 Powder-XRD patterns for (a) AgzPOa (2 h); Goodness of fit: 4.986, (c) AgsP0Os (4 h);

10 20

Goodness of fit: 3.2 and (d) AgzPOa4 (6 h) electrocatalysts Goodness of fit: 8.929.

Table S2. EDS composition analysis

Ags3POs (2 h) AgsPOs (4 h) AgsPO4 (6 h)

Element | Weight% | Atomic% | Weight% | Atomic% | Weight% | Atomic%
oK 23.31 62.14 26.55 66.08 28.47 70.83
PK 7.69 10.58 7.43 9.55 3.03 3.90
Agl 69.00 27.28 66.01 24.37 68.50 25.27
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Fig. S7A Particle size distribution histogram of (a) AgsPO4 (2 h), (b) AgsPO4 (4 h) and (c) AgsPOy4 (6 h)

catalyst from corresponding FE-SEM images.
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Fig. S7B EDS spectrum of (a) AgsPQOas (2 h) catalyst.



Table S3. Electrochemical Impedance analysis extracted from Fig. 3a.

S. No. | Electrocatalyst Rs(Q) R. (Q) Rt (Q)
1 AgsP04 (2 h) 0.95 70.98 70.03
2 AgsP04 (4 h) 0.12 108.64 108.52
3 AgsP04 (6 h) 0.12 80.11 79.99

Electrochemical impedance measurements

The electrochemical impedance behavior was studied for the composites in N»-saturated
0.1M KOH electrolyte by applying 0.880 V vs. Ag/AgCl of DC potential over an AC perturbation
of 10 mV with logarithmic frequency step over a single sine wave for the various frequency
ranging from 20 Hz to 600 kHz in the logarithmic steps. The solution resistance (Rs) was
obtained from the point of intersection of the semicircle at the high frequency real axis
whereas the polarization resistance (Rp) at the low frequency near the electrode-electrolyte

interface. The charge transfer resistance (Rc:) was calculated by subtracting the Rs from Ry.

0.101 —Pt

03 00 03 06 09
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Fig. S8 Cyclic voltammograms for Pt and Ag separately for non-faradaicregion determination.



Double-layer pseudo-capacitance (Cal):

To determine the double-layer pseudo-capacitance (Cq) of the composites, the cyclic
voltammetry was performed in the non-faradic potential region 0.88 V and 0.98 V vs. RHE
with different scan rate (10 to 320 mV s!). The double layer pseudo capacitance was obtained

as the slope of the graph of both anodic and cathodic averaged out current density versus the

scan rate.
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Fig. S9. Cyclic voltammogram (a) AgsP0Oas (2 h), (b) AgzPO4 (4 h), (c) AgsPOas (6 h) in non-faradic
potential region (Huppo region for Ag determined from Fig. S8) at various scan rates where (d),
(e) & (f) are corresponding average current density versus scan rate plot for ECSA

determination in 0.1 M KOH. CE: Pt wire; RE: Hg/HgO/1 M NaOH.



Table S4. Electrochemical surface area (ECSA) determination from Fig. S9.
S.No. | Electrocatalyst Ca* (MF) ECSA (cm?)
1 AgsP04 (2 h) 2.83 at 0 V vs. RHE 70.75

2 AgsPOq (4 h) 7.88 at 0V vs. RHE 197

3 AgsPOq (6 h) 4.87 at OV vs. RHE 121.75
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Fig. S10 Tafel plots for AgzPOa catalysts under Ar-saturated electrolyte environment for HER.

Table S5. Tafel slope values extracted from LSV of catalysts

S.No. | Electrocatalyst | Tafel slope (mV dec?) for HER | Tafel slope (mV dec?) for e-NRR

1 AgsPOs(2h) | 282 229

2 AgsPOs(4h) | 166 394

3 AgsPOs(6h) | 218 297
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Fig. $11 Chronoamperometry measurements in Ar and N, saturated 0.1 M KOH.

Fig. S12 (a) Photographs of AgsP0O4 (2 h) captured during GC analysis for HER quantification at

different potentials (b) 0V, (c) -0.1V, (d) -0.2 V, (e) -0.3 V, (f) -0.4 V respectively.



Determination of HER productions:

Evolution of H, during NRR at applied potentials were detected quantitatively by means of a

gas chromatograph (GC, SHIMADZU, GC-2030) During NRR, high purity N2 (99.999%) was

continuously purged in the cathodic chamber of H-cell. A SHIMADZU Rt-Q-BOND column was

installed in GC having two detectors, namely, a thermal conductivity detector (TCD) and a

flame ionization detector (FID) to measure Ha. The carrier gas used was N,. Below mentioned

are the formulas used for quantification of produced hydrogen.

. ’ 0.1 M KOH

Ag, P04

Yield rate (mmol mg=th™?1) =

Selectivity (%) =

yield (mmol)

t (h) X My (Mg)

Experimentaly, X 100

Theoreticaly,

Centrlfuge

Mlxmg Flltratlon

Washlng in .‘ "
delonlzed water ‘.

Cleaned Ag;PO,

Scheme S1. Schematic representation of catalyst treatment for NO3 removal.
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Fig. $13 (a) Chronoamperometric curves and (b) UV-vis spectrum of AgsPO4 (2 h) at OCP in N,

saturated 0.1 M KOH, at 0.0 V vs. RHE in N/Ar saturated electrolyte, and that of bare GC at

0.0 Vvs. RHE in N3 saturated 0.1 M KOH respectively.



Nitrate (NOs’) and nitrite (NO>’) determination®:

For determination of any trace amount of NO3 present in the electrolyte (i.e. 0.1 M KOH), UV-
Vis. spectrophotometry was utilised wherein the peak at wavelength of 220 nm correspond
to absorption of nitrates. Furthermore, the nitrate amount was quantified with respect to
measured absorbance value. Standard solutions were prepared using NaNOj3 stock solution
with varying concentrationsi.e. 0.2 ppm to 5 ppm. Subsequently, 5 mL of standard along with
sample solution were taken in glass vial to which 0.1 mL of 1 M HCl was added later on with
recurrent shaking. The solution kept undisturbed for 5 min. and UV-vis. measurement was
performed in the range of 200-300 nm from which the calibration curve was acquired.
Additionally, quantification of nitrites can be performed via diazotization reaction by using
sulphanilamide under acidic environment followed by coupling with N-(1-Napthyl)
ethylenediamine dihydrocholoride which result into formation of pink colored azo dyes with
corresponding peak at 540 nm respectively. Initially, standard solutions were prepared using
NaNO; stock solution with different concentrations i.e. 2 to 60 pg L. Afterwards, two
reagents were prepared separately; 0.5 g of sulphanilamide in 50 mL of 2 M HCl i.e. A and 20
mg of N-(1-Napthyl) ethylenediamine dihydrocholoride in 20 mL of deionized H,O i.e. B.
Briefly, 5 mL of standard or sample solution were taken in glass vials followed by addition of
0.1 mL of A which was then allowed to stand for 10 min. Afterwards, 0.1 mL of B was added

to above solution respectively. The solution mixture was kept undisturbed for 30 min and



calibration curves were extracted.
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Fig. S15 (a) Chronoamperometry measurements at 0 V (vs. RHE) by AgsPOs4 (2 h) in °N;

saturated electrolyte solution and (b) photographic representation of cell setup acquired

during isotope labelling measurements.
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Fig. S16 (a) UV-Vis. curves acquired for standard NH4* solutions after Nessler’s reagent test
and (b) corresponding calibration curve for quantification of NHs in samples. (c) Images
showing color development of standard NH4* solutions after Nessler’s test. (d) UV-Vis. curve
for electrolyte sample solution collected after 2 h of NRR by Ag3POa (2 h) in N»-saturated 0.1

M KOH.
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Fig. S17 (a) Photographs showing the extraction of Indophenol red from organic layer before
LC-MS quantification for standard samples, abundance of (b) *N Indophenol and *°N
Indophenol for the electrolyte samples obtained after NRR. (c-d) Calibration curves extracted

from LC-MS of standard samples after Berthelot reaction.

Table S6A. Comparison of NHs yield rates obtained after 2 h of e-NRR by AgsPO4 (2 h)at 0V

(vs. RHE).

S.No. NHs detection method NH;s yield rate (ug h' mgeat.)
1. Indophenol Blue 456.75

2. Nessler’s reagent 435.80

Table S6B. Comparison of NH;s yield rates obtained after 2 h of e-NRR by AgzP04 (2 h)
at 0 V (vs. RHE) by LC-MS (isotope labelling experiment)

S.No. Electrolyte sample NH; yield rate (ug h™* mgcat.™?)

1. ¥N-Indophenol 479.38

2. 5N-Indophenol 455.08
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Fig. S18 (a) Calibration curves for different NH4* concentration extracted from *H NMR spectra

in Fig. 6d for (a) > NH4* and (b) **NH4* respectively.

Table S6C. Comparison of NH3 yield rates obtained after 2 h of e-NRR by AgsP04 (2 h)
at 0 V (vs. RHE) by *H-NMR (isotope labelling experiment)

S.No. Electrolyte sample NH;s yield rate (ug h' mgeat. )

1. 14NH,* 460

2. NH4* 410
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Fig. S19 UV-vis spectrum for electrolyte sample collected after chronoamperometry for

different cycles of 2 hrs by AgzPOa (2 h).
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Fig. S20A Stability test of AgsPO4 (2 h) at 0.0 V vs. RHE for 10 h in N; saturated 0.1 M KOH.
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Fig. S21 Post-stability X-ray diffraction pattern for AgsPO4 (2 h) after 10 h electrolysis in 0.1 M

KOH electrolyte.



Fig. S22 (a) SEM image and (b-d) EDX dot mapping for all respective elements in AgzPOa4 (2 h)
post-stability measurements. (e) TEM image of AgsPOs (2 h) catalyst and (f) corresponding

SAED pattern after NRR stability tests.
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Table S7: Post EDS composition analysis of AgsP04 (2 h)

Before After

Element | Weight% | Atomic% | Weight% | Atomic%
oK 23.31 62.14 25.18 64.47
PK 7.69 10.58 7.54 9.98
AglL 69.00 27.28 67.28 25.55
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