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Experimental section

Reagents and chemicals. Sodium sulfate (Na,SOy), deuterium oxide (D,0), cobalt
chloride hexahydrate (CoCl,-6H,0), sodium borohydride (NaBH,), polyvinyl
pyrrolidone (PVP, MW = 40000), sodium hypochlorite (NaClO), ammonium-"N
chloride (1’'NH4CI, 98.5%), sodium nitrate-'>N (98.5% Nal!>NOs;), tert-butyl alcohol
(TBA), maleic acid (C4H;0,), sodium salicylate (C;HgO3Na), sodium citrate dehydrate
(C¢HsNa3;07-2H,0), gold(IIl) chloride hydrate (HAuCly-4H,0), hydrogen peroxide
solution (H,0,), sodium thiosulfate (Na,S,0;), sodium sulfite anhydrous (Na,SO3),
hydrofluoric acid (HF), ammonium fluoride (NH4F), dimethyl-1-pyrroline-N-oxide
(DMPO), and nitroferricyanide (IIT) dihydrate (Na,Fe(CN)sNO-2H,0) were obtained
from Shanghai Macklin Biochemical Co., Ltd. Sodium hydroxide (NaOH), sulfuric
acid (H,SOy), hydrochloric acid (HCI), and ammonium chloride (NH4Cl) were
purchased from Sinopharm Chemical Reagent Co., Ltd. Ethanol was purchased from
Tianjin Fuyu Fine Chemical Co., Ltd. All the reagents were used as received with no

further purification. The deionized water (18.2 MQ) was used in all experiments.

Material synthesis

Preparation of Co-B@wCo0,, Co-B, and CoO,. 0.47 g of CoCl,-6H,0 and 2 g of PVP
were dissolved in 500 mL of deionized water. Subsequently, 200 mL of fresh NaBH,4
solution (0.25 g) was added to the above solution. After being stirred continuously for
3.5 h in an ice bath, the precipitate was collected by centrifugation and washed three
times with deionized water to obtain the Co-B@CoO.

Co-B was synthesized using the similar method as Co-B@CoO except that there was
no stirring and ice bath involved. CoOy was synthesized with the similar methods as

Co-B@CoOy except that the mixture was stirred for 24 h without the use of ice bath.



Preparation of working electrode. The working electrode was prepared by drop-
casting the catalyst ink on the pretreated Ni foam (NF). The NF underwent the
following pretreatment procedures: Initially, NF (2 cm?) was sonicated in 3 M HCI for
15 min. Subsequently, the NF was washed with ethanol and deionized water three
times. In a typical preparation of the Co-B@CoO,/NF electrode, a catalyst ink was
formulated by combining 20 mg of as-prepared Co-B@CoOy, 950 uL of water/ethanol
mixture (Vyater : Vethanol = 1 : 1), and 50 puL of Nafion (5 wt%). The resulting catalyst
ink was then sonicated for 1 h. Finally, 300 puL of the catalyst ink was slowly dropcasted

onto the pretreated NF (mass loading: 3 mg cm™).

Physicochemical characterizations. X-ray diffraction (XRD) measurements were
performed on Rigaku Smartlab powder diffractometer using a Cu Ka radiation (A =
1.5418 A). Transmission electron microscopy (TEM) images were taken with a
HITACHI H-8100 electron microscopy (Hitachi, Japan) operated at 200 kV. The
specific surface area was estimated by the Brunauer-Emmett-Teller (BET) method on
Quantachrome instrument. X-ray photoelectron spectroscopy (XPS) measurements
were carried out on an ESCALABMK II X-ray photoelectron spectrometer with
exciting source of Mg. The binding energy of C 1s peak at 284.8 eV behaved as a
reference to calibrate other binging energy. The ultraviolet-visible (UV-vis) absorbance
spectra were collected on SHIMADZU UV-1900 spectrophotometer. UV—vis diffuse
reflectance spectroscopy (UV—vis DRS) was performed using a UV-vis
spectrophotometer (Lambda 950, PerkinElmer). The Fourier transformed infrared (FT-
IR) measurement was performed on Perkin-Elmer spectrometer. 'H nuclear magnetic
resonance (NMR) tests were carried out using a Bruker Avance 500 MHz spectrometer.
Zeta potential measurements were conducted using the Malvern Zetasizer Nano ZS90

zeta instrument. Differential electrochemical mass spectrometry (DEMS) was recorded



on a quadrupole mass spectrometer (QAS 100, PrismaPlus). X-ray absorption
spectroscopy (XAS) was performed at Shanghai Synchrotron Radiation Facility

(SSRF).

Electrochemical measurements and product analysis

NO;RR measurements. The electrocatalytic performance of NO;™ reduction reaction
(NOs;RR) was assessed using an electrochemical station equipped with a three-electrode
setup (working electrode: Co-B@CoO,/NF, reference electrode: saturated Ag/AgCl,
and counter electrode: Pt wire) in 0.5 M Na,SO4 (pH = 3) with 100 ppm NO5-N
solution. All potentials were converted to the reversible hydrogen electrode (RHE)
(Erne = Eagiagal +0.197 + 0.059 & pH). For the electrochemical NO;RR test, H-type
cell separated by a Nafion 211 membrane was employed. The Nafion 211 membrane
underwent a pretreatment process, which involved incubation in 5 wt% H,O, solution
at 50 °C for 1 h, followed by treatment with 0.1 M H,SO, at 50 °C for 1 h, and
subsequently rinsing with deionized water multiple times. Electrochemical impedance
spectroscopy (EIS) measurements were performed with a frequency range of 0.01 Hz
to 100 kHz at —0.62 V vs. RHE. The Mott-Schottky (M-S) test was conducted by
applying a potential range of 0.2 to 1.0 V with an amplitude of 10 mV at a frequency
of 10 kHz. Additionally, the first-order kinetic analysis was carried out in the 0.5 M
Na,SO, containing 100 ppm NO5-N at —0.90 V.

Determination of NOs-N concentration. The concentration of NO5-N was determined
using a colorimetric method. In detail, 50 pL of electrolyte was extracted from the
electrolytic cell and diluted to 5 mL. Subsequently, 100 uL of 1 M HCI was added to
the above solution. After aging for 15 min, the UV-vis absorption spectra were

recorded. The absorbance value (A) was calculated using the formula: A = Ao -



2A575.m. For calibration, a series of NO3™-N solutions with known concentrations were
utilized for calibration (y = 0.252x + 0.005, R? = 0.999).

Determination of NH/-N concentration. The concentration of NH;-N was
determined by indophenol blue method. Firstly, 20 uL of electrolyte was extracted from
the electrolytic cell and diluted to 2 mL. Then, 2 mL of chromogenic agent (1.0 M
NaOH, C;HgO3Na and 5 wt% CgHsNa3;O;-:2H,0), 1 mL of oxidizing agent (0.05 M
NaClO), and 0.2 mL of 1 wt% Na,Fe(NO)(CN)s-:2H,0, were added to the above
solution. After incubation for 1 h, the concentration of NH,*-N was calculated based
on the absorbance measured at a wavelength of 655 nm, using a standard curve (y =
0.636x + 0.100, R = 0.999), generated with standard NH,4*-N solutions with certain

concentrations.

Performance evaluation index of electrocatalyst

R
NOj removal. NO5 removal ( "©3) is calculated using the following equation:

Ac .
NO

where 0 is the initial concentration of NO3-N in ppm, 3N is the concentration

change of NO5™-N before and after electrolysis in ppm.

S
NH; selectivity. NH; selectivity () is obtained using the following equation:

CNH, -N
S = x 100%
NHy  Ac B ’
NOI -N
3
Ac

where  °3 "N is the concentration change of NO;™-N before and after electrolysis in

C . . - .
ppm, 3N is the measured concentration of NH; - N jp ppm.



Y,
NH; yield rate. NH; yield rate ('3, mg h'! cm?) is calculated using the following

equation:
CNH3 XV
Y, =
NH, txS

C
where '3 is the measured NH; concentration in ppm, V is the volume of cathode
electrolyte in L, t is the reduction time in h, S is the geometric area of working electrode

in cm?2.

FE
Faradaic efficiency. The NH; Faradaic efficiency (" 3) is calculated using the

following equation:

8 x Fxcyy XV

FE x 100%

NH; T 17 xQ

where F is the Faradaic constant (96485 C mol'), NH

3 is the measured NH;
concentration in ppm, V is the volume of the cathode electrolyte in L, Q is the total

charge passing through the electrode in C.

) . kWh moly | ‘
Energy consumption. The energy consumption (EC) ( 3) is calculated using

the following equation:

123-E)xQx 103
e (123-B)xQ

VxAc
NO; -N

where E is the applied potential (V), Q is the total charge passing through the electrode,

Ac
V is the volume of cathode electrolyte (L),

3 "N is the concentration change of NO™-
N before and after electrolysis.
Electric energy per order. The electric energy per order (Ego)! represents the required

energy to reduce the concentration of NO3-N by one order of magnitude in a unit

volume (kWh m3), which is calculated according to the following equation:



C(123-E)xQx 1077

V xlog(Ac _ )
NOj -N

EO

where E is the applied potential (V), Q is the total charge passing through the electrode,

Ac
NO

V is the volume of cathode electrolyte (m?), 3N is the concentration change of

NOs™-N before and after electrolysis.

EE
Half-cell energy efficiency. The half-cell energy efficiency (" 3) is defined as the
ratio of fuel energy to applied electrical power, which is calculated using the following
equation:

(1.23 - Eypp ) X FEyy
3 3
EE

NH, 123-E

E 0
where '3 represents the equilibrium potential of NO;RR (0.69 V), E is the applied

potential.
Apparent rate constant. Apparent rate constant is calculated using the following

equation:

Ct
gt = 1n(C—0)

where k,, 1s the apparent rate constant, t is reaction time, ¢ is the initial concentration
of NO5™-N in ppm), and c; is the concentration of NO5™-N after a period of electrolysis
time in ppm.

Calculation of ECSA. The ECSA of the working electrode is calculated according to

the following equation:

Cdl
ECSA =—
C

S

where C; is the specific capacitance for a flat metallic surface (40 uF cm?2), Cy is the

double-layer capacitance, which can be calculated by the cyclic voltammetry (CV)



curve in the non-Faradic potential range? with scan rates ranging from 20 to 120 mV s

I'according to the following formula:

I=Cyxv
where [ is the half of the difference in the anodic and cathodic current(/ = (/,-1;)/2), v is

the scan rate, Cy, is the double-layer capacitance.

Y,
"3 s normalized to ECSA according to the following equation:

CNH3 xV

Y =
NHy ¢ x ECSA

where V is the volume of the cathode electrolyte for NH; collection in L, t is the

C
. . . NH. - . .
reduction time in h, 3 is the measured NH; concentration in ppm.

In-situ Raman spectroscopy measurements. /n situ Raman spectroscopy
measurements were carried out by Gamry Refence 3000 + iRaman with a 532 nm laser.
A homemade three-electrode cell was used with 0.5 M Na,SO,4 and 100 ppm NO;-N
solution as electrolyte. All spectra were collected during chronoamperometric

measurements at different potentials.

Electron spin resonance spectroscopy (ESR) experiments. The chronoamperometry
test was performed at —0.75 V for 3 min in 0.5 M Na,SO, solution (pH = 3) with and
without 100 ppm NO;™-N. Subsequently, 0.8 mL electrolyte was extracted from the

electrolytic cell and 25 mg DMPO was added immediately for ESR measurement.

In-situ attenuated total reflection surface enhanced infrared adsorption
spectroscopy (ATR-SEIRAS) experiments. /n-situ ATR-SEIRAS was performed by
an INVENIO S FT-IR spectrometer, equipped with liquid nitrogen cooled MCT
detector. Au-coated Si prism (20 mm in diameter) was used as the conductive substrate
(working electrode), a Pt foil and an Ag/AgCl electrode were served as counter

8



electrode and reference electrode, respectively. All spectra were recorded during
chronoamperometry tests at different potentials in 0.5 M Na,SO, solution with 100 ppm

NOs™-N.

Online DEMS experiments. The mass spectrometer and an electrochemical
workstation were employed for online DEMS measurements. 0.5 M Na,SO, electrolyte
with 100 ppm NO;™-N was kept flowing into a homemade electrochemical cell using a
peristaltic pump. Co-B@CoOy loaded on glassy carbon electrode was used as the
working electrode, while Pt wire served as the counter electrode and Ag/AgCl was used
as the reference electrode. Chronoamperometry at —0.90 V was performed for 100 s,
during which the corresponding mass signals were detected. After completing the
chronoamperometry test and ensuring that the mass signals returned to baseline, the
next cycle was initiated under the same conditions to minimize errors. After six cycles,

the measurement was ended.

Isotope labeling experiments. To investigate the source of NHj, isotopic labeling
experiments were conducted using 98.5% Na'>NO; as the N source. The electrolyte
containing "NH,* was extracted, and the pH of solution was adjusted to be weakly acid
by adding 4 M H,SO,. Subsequently, 50 uL of D,O containing 4.4 mg mL"! C4;H40,
was added to the acidified solution (0.5 mL) for NMR test. A calibration curve was
generated using a standard ''NH,* solution, plotting the concentration of '’NH,*-1°N

against the peak area ratio between ’'NH,*-1°N and C4H40,.

NOjs adsorption experiments. To determine the adsorption capacities of NO3~ on Co-
B, Co-B@CoO,, and CoO,, 5 mg of samples were immersed in the electrolyte
containing 100 ppm NO;™-N and stirred for 5 min. The adsorption capacity (q.) is

calculated using the following equation:



Ac ~ xV
NOj -N

9 = Ac

NO

14 x -N .
m 3"Nis the

-1
where g represents the adsorption capacity (*™°! M&eat),
concentration change of NO3™-N before and after electrolysis in ppm, V is the volume

of the electrolyte in mL, m is the mass of the catalysts in mg.

H,0 adsorption experiments. For the H,O adsorption test, the three samples were
subjected to moisture exposure for 10 min using a humidifier, Afterward, the samples

with absorbed H,O were analyzed using FT-IR.

TBA quencher experiments. TBA quencher experiments were performed at —0.90 V
in 0.5 M Na,SO, containing 100 ppm NO;™-N. Prior to the experiments, the electrolytes

were supplemented with various concentrations of TBA (0.12 M, 0.24 M, 0.36 M).

Rechargeable Zn-NOj battery measurements. The rechargeable Zn-nitrate battery test
was conducted in an H-cell divided by a Nafion 211 membrane. The anode
compartment contains 1 M KOH as the electrolyte, while the cathode compartment
employs 0.5 M Na,SO,4 with 100 ppm NO5™-N. The cathode compartment was enclosed
in a closed system. A polished zinc plate (2 cm?) served as the anode, Co-B@CoOy on

carbon paper was used as the cathode.

Computational details. Density functional theory (DFT) calculations were performed
by the Vienna ab-initio Simulation Package software.>* The pseudo potential, Perdew-
Burke-Ernzerhof (PBE), and generalized gradient approximation exchange-correlation
function were used.>® The projector augmented wave method was applied to describe
the interactions between ions and electrons.” The plane-wave cutoff energy basis was
set as 450 eV. The DFT-D3 method was employed to describe the van der Waals

interactions.®? In the structure optimization process, the 2x2x1 Monkhoest-Pack k-

10



point mesh was applied to all samples. The energy difference within 10~ eV and force
convergence threshold of 0.05 eV A-! were selected. A vacuum of 15 A was adopted
along the z-axis. To simulate the amorphous structure of Co-B and CoOy, the supercell
models of Co,B and Co;04 were relaxed by 5 ps (5000 steps for calculations) at 1500
and 1300 K, respectively, using molecular dynamics methods. The simulation time of
5 ps ensures that the system reaches the thermal equilibrium state. The amorphous
structure of Co-B@CoO, was simulated by positioning 4-layered Co-B (3%1) unit cells
on 2-layered CoOy (1x1) unit cells. The electronic occupancies were performed using
Gaussian smearing with a width of 0.20 eV. The strong Coulomb coupling of transition
metals was taken into account in the description of d-orbitals by using the GGA + U
method, in which the U value was 3.5 eV. The free energy change (AG) of each
elementary reaction can be computed by the following equation:

AG = AE + AZPE - TAS
where AE, AZPE, T, and AS are the reaction energy difference, zero-point energy

change, temperature, and entropy change, respectively.
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Supporting Figures
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Fig. S1. Illustration of the formation of Co-B, Co-B@Co0O,, and CoOx.
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Fig. S2. (a,b) Low-magnification TEM images of Co-B@CoO,.
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Fig. S3. (a) TEM image, (b) HRTEM image, and (c) SAED pattern of Co-B.
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Fig. S4. (a) TEM image, (b) HRTEM image, and (c) SAED pattern of CoO,.
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Fig. S11. Optimized structure models of Co-B, CoOy, and Co-B@CoO.
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Fig. S15. (a) UV-vis absorption spectra of acidified NO;-N solutions with different

concentrations. (b) Calibration curve used for the determination of NO;5;-N

concentration.
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concentration.
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Fig. S22. (a) Equivalent circuit diagram. (b) Nyquist plots of Co-B@CoOy, Co-B, and

CoOx.
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Fig. S23. (a) 'H NMR spectra of standard '"NH,;* solutions with different
concentrations. (b) Calibration curve used for the determination of 'NH4"-’N

concentration.
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Fig. S24. 3 and 3over Co-B@CoOy in 0.5 M Na,SO, with different NO;-N

concentrations at —0.75 V.
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Fig. S25. "3 and 3 over Co-B@CoOy in consecutive recycling test at —=0.75 V.
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Fig. S26. SEM image of Co-B@CoOj after long-term electrolysis.
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Fig. S27. TEM image of Co-B@CoOjy after long-term electrolysis.
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Fig. S28. XRD pattern of Co-B@CoOy after long-term electrolysis.
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Fig. S29. (a) Co 2p, (b) B 1s, and (c) O 1s XPS spectra of Co-B@CoOy before and after

long-term electrolysis.
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Fig. S30. ESR spectra of the electrolytes obtained after 3 min’s electrolysis at —0.75 V
by Co-B@Co0y, Co-B, and CoOy in 0.5 M Na,SO, electrolyte (a) without and (b) with

100 ppm NO;™-N.

41



100

80
T 60
o
2
- 40

20

0 400 800 1200 1600 2000 2400 0 400 800 1200 1600 2000 2400
Time (s) Time (s)

Fig. S31. Concentration changes of (a) NO;-N and (b) NH4*-N versus electrolysis time

on Co-B@CoOy with different concentrations of TBA at —0.90 V.
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Fig. S32. Concentration changes of (a) NO;-N and (b) NH4-N versus electrolysis time
on Co-B with different concentrations of TBA at —0.90 V. (¢) Linearized pseudo first-

order kinetic profiles of Co-B with different concentrations of TBA.
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Fig. S33. LSV curves of physical mixtures of Co-B and CoOy with different weight

ratios (mc,.p/Mcoox) in 0.5 M Na,SO,4 containing 100 ppm NO5-N.
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Fig. S35. PDOS profiles for (a) Co-B, (b) CoOy, and (c) Co-B@CoO.
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Fig. S36. PDOS profiles of Co-d band for (a) Co-B, (b) CoOy, and (c) Co-B@CoO.

The vertical dashed lines indicate the position of the d-band center.
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Fig. S37. PDOS profiles of O p and Co d orbitals for NO3- adsorption on (a) Co-B, (b)

Co0y, and (c¢) Co-B@CoOy. Structure models depicting the adsorption of NOs* on (d)

Co-B, (e) CoOy, and (f) Co-B@CoOx.
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Fig. S38. The in-situ ATR-SEIRAS spectra of Co-B@CoOx.
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Fig. S39. Optimized structure models of NO3;RR intermediates adsorbed on Co-B.
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Fig. S40. Optimized structure models of NO3;RR intermediates adsorbed on CoO.
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Fig. S41. Optimized structure models of NOs;RR intermediates adsorbed on Co-

B@Co0.
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Fig. S42. Optimized structure models of adsorbed H,O, OH+H on Co-B, CoOy, hetero-

Co-B site and hetero-CoOy site of Co-B@CoO.
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Supplementary Tables

Samples Shell CN R(A) o%(A?) AE, R factor
Co-O 1.940.2 1.91£0.01 0.0031
Co-B 1.4£0.3 2.10+0.04 0.0023
Co-B@CoOy 6.1£1.3  0.0017

Co-Co (Co-B) 4.41+0.3 2.54+0.01 0.0170
Co-Co (CoOy) 2.240.2 2.8240.01 0.0066

Co-B 4.910.3 2.11+0.01 0.0081

Co-B 6.7£1.7  0.0020
Co-Co 5.740.3 2.5040.01 0.0164
Co-O 4.1£0.1 1.92+0.01 0.0034

CoOy 24404  0.0022
Co-Co 2.8£0.1 2.8620.01 0.0034

Co foil Co-Co 12%* 2.4910.01 0.0064 7.5£0.3  0.0016
Co-O 5.910.6 2.10+0.01 0.0094

CoO 2.5£40.9  0.0087
Co-Co 12.5+0.6 3.01£0.01 0.0087
Co-O 4.710.2 1.91+0.01 0.0025

C0,05 7.4+0.6  0.0033
Co-Co 5.310.2 2.8620.01 0.0054

Table S1. EXAFS fitting parameters at Co K-edge for various samples (S¢?> = 0.82).

CN: coordination numbers. R(A): bond distance. 6%(A2): Debye-Waller factors. AEy:
the inner potential correction. R factor: goodness of fit. Sy? was set to 0.82 according to
the experimental EXAFS fit of Co foil reference by fixing CN as the known
crystallographic value. &: percentage. *This value was fixed during EXAFS fitting,

based on the known structure of Co.
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Table S2. Comparison of electrocatalytic NO3;RR performance for Co-B@CoOy at

—0.75 V and other metal-based electrocatalysts under ambient conditions.

Catalyst Electrolyte Performance Ref.
Y\u
0.5 M Na,SO, 3: 0.96 mg h! cm? .
Co-B@Co0, +100 ppm NOs-N (pH=3) FENH3 s 520 This work
H . (]
Y
NH
0.5 M Na,SO, 3:1.82 mg h'! cm2
CuCl-BEF 10
+22.58 ppm NO5-N FE\y
3:44.7%
Y,
Co;0,@NiO 0.5 M Na,SO, 3. 0.08 mg ! em? .
HNTs +200 ppm NO;-N FENH3 54,979,
. . (1}
Y\
0.5 M K,SO4 3:0.57 mg h'! cm?2
Cu@Cuy,O +50 ppm NOy-N FENH3 o 12
. . 0
Y,
NH
0.5 M K,SO, 3:3.47 mg h'! cm?
PACoO/NF 200 ppm NOy-N PN o o 13
: .070
Y\
0.1 M PBS 3:0.44 mg h'cm?
Cu-PTCDA +112.90 ppm NO;N FENIL < o0 14
. (V]
Y,
BimNTf-Co304. 0.1 M Na,SO, 39,07 mg bt eme2 s
X +112.90 ppm NO;3-N ENHS. 84745
. . (V]
Y,
NH
. A 0.2 M Na,SO, 3:4.01 mg h'! cm?
Ni-NSA-V; +45.16 ppm NO3-N PR oo 16
. J70
Y,
o 0.5 M Na,SO, N3.0.77 mg bt em?2 .
2 +50 ppm NO5™-N FENH3 85.0%
. V%0
Y,
Cu@C 1 M KOH N3 0.47 mg h'! cm2 13
+14 ppm NO;-N FENH3 75 00,
: V%0
Y,
L RUO 0.5 M Na,SO, 131,97 mg h! em? .
2 +200 ppm NO;3-N FE\y4
3:97.46%
Y
Ru-Co(OH) 1 M KOH N3 4.15 mg h! em? 20
) 2 +200 ppm NO3-N FE
’ N3 9439,
Y,
Cu; s/NTC/(CuN 0.5 M Na,SO, N3, 0.75 mg h'! cm? 1
&Cuy) +11.29 ppm NOs-N PENit o, 30
. D70
Y,
RU@C,N/Cu 0.5 M Na,SO, N3 1,05 mg h! em? -
S +45.16 ppm NOy-N FE\y
3:91.3%
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EC

Catalyst concerlljrgsi_(-)llj (ppm) (kWh molN'o13) (k\xllilf%ﬁ) Ref.
Co-B@Co0, 100 0.39 4.40 This work
Fegas 50 0.34 1.89 1

Cu/Fe-TiO, 11.29 0.54 0.73 23

SCF 100 0.66 3.78 24
Cu,O/Cu 30 1.29 - 25
FeNi 50 1.60 5.7 26
Ni-Fe%/Fe;04 50 4.42 - 27
Cw/GO/Ti 50 7.99 - 28

Table S3. Comparison of energy consumption for NO3- removal for Co-B@CoO, with

other electrocatalysts under ambient conditions.
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Table S4. Comparison of Zn-NOj;- battery performance based on Co-B@CoOy and

other electrocatalysts under ambient conditions.

NO;-N Power density
Catalyst concentration (ppm)  (mW cm?) Performance Ref.
NH
3 -1 -2
Co-B@Co0, 100 4.78 ;)-89 mg b em This work
NH
3: 85.4%
YNH
3. -1 -2
PA/TIO, 3500 0.87 1:'};)'54 mg b cm 29
NH
3:81.3%
YNH3' 0.21 mgh! cm™?
CoP-Ni,P 50 1.05 B 30
N3, 76.23%
Y,
NH
3. -1 -2
Pd/CoP 50 1.55 FEON mg bl em 31
N3 86.76%
RuFe NFs 1400 1.9 / 32
Cu-LC-10 1016 3.1 / 33
Y
C0,B@Co0;04 1400 391 N3 0.74 mg hr! em? 1
/TM : FEyu, .
. L 7/0
Y,
NH
3. -1 -2
Fe/Ni,P 700 3.25 F.FE).SS mg h cm 35
NH
3: 85.0%
Y,
NH
3. -1 2
Ni/Co-MOFs 1400 3.66 F'EMZ mg bl cm 36
NH
3: 99.4%
Y
NH
3. -1 -2
NiC0,04/CC 1400 3.94 F'EO'85 mg bl em 37
N3, 96.1%
GB Ni NPs 14000 42 / 38
Y,
NH
3. -1 -2
PdCuAg MTs 140 48 F‘é’ 44 mg r! em 39
NH3. 92 49
YNH
3. -1 2
Fe,TiOs 1400 5.6 'FOE78 mg bl cm 40
NH3.70.15%
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