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Figure S1: FESEM elemental mapping of C, N, O, S and P in (a) NC, (b) NSC and (c) NPC catalyst.
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Figure S2. XPS (a) C 1s high resolution spectra of NC (b) C 1s and N 1s high resolution spectrum of NSC (c) C 1s and N 1s 

high resolution spectrum of NPC.

 



Figure S3. Cyclic voltammetry curves of NSC, NPC, NC

Figure S4.  Cathodic linear sweep voltammetry curves of  (a) NC, (b)  NSC and (c) NPC at various rotations.



Figure S5. XRD of NPC before and after cycling.

Figure S6. XPS (a) Survey spectrum of NPC before and after cycling.



Table S1. Various catalyst performance comparisons

Electrocatalys

t

Catalyst 
loading

(mg/cm2)

Anode/

Electrolyte

Voltage gap Charge-

Discharge 

condition

Stability Reference

BSCF@Co-Nx-

C

1 mg Zn plate 

6 M KOH + 0.2 
M Zn(AC)2

~0.83 V at 5 

mA·cm-2

5 mA·cm-2

600 s per cycle 

period

1800 cycles; 

negligible 

voltage change 

at the end

1

FeNx-

embedded 

PNC

Zn plate 

0.5 M 
(ZnSO4)2

~0.78 V at 5 

mA·cm-2

5 mA·cm-2, 660 

s per cycle 

period

300 cycles; 

negligible 

voltage change 

at the end

2

FeCo-NCNFs-

800

Zinc sheet

6 M KOH + 0.2 

M Zn(AC)2

~0.87 V at 10 mA 

cm−2

10 mA cm−2 Total time 

period- 2500 

min; 

polarization 

increased ~0.11 

V at the end

3

CMT@CNT 3 Zn foil, 

6 M KOH + 0.2 
M Zn(AC)2

1.17 V  @ j=20 
mA cm−2

20 mA cm−2, 
1200 s per cycle 
period

351 cycles; 117 
hrs., 
polarization 
increased to 0.1 
V at the end 

4

ZnCo2O4/CoxS

ey

4 Zn plate, 

6 M KOH + 0.2 
M 
Zn(AC)2.H2O

~0.82 V at 10 mA 
cm−2

10 mA cm−2, 
600 s per cycle 
period

Total time 
period-  50 hr;

negligible 
voltage change 
at the end

5

NPC-“Li” Zinc plate

6 M KOH + 0.2 
M Zn(AC)2

~1.22  V at 20 mA 
cm−2

20 mA cm−2, 
116 s per cycle 
period

150 cycles; 
negligible 
voltage change 
at the end

6

Ni1.5Co1.5S4 1.5 Zinc plate

6 M KOH + 0.1 

M 

Zn(O2CCH3)2

~0.87 V @ j=4 mA 
cm−2

j=4 mA cm−2,

28 s per cycle 
period

125 cycles; 
polarization 
increased 0.04  
V at the end

7

LaNiO3/N-CNT 0.72 Zn plate ~1.2 V @ j=20 mA ~17.6 mA cm−2, 
600 s per cycle 

75 cycles; 
polarization 

8



6M KOH cm−2 period increased 0.1–
0.2 V at the end

Co3O4-doped 

Co/CoFe

- 0.2 M zinc 
chloride + 6M 
KOH

0.9 V @ j= 5 mA 
cm-2

5 mA cm-2, 1300 
s per cycle 
period

180 cycles; 
negligible 
voltage change 
at the end

9

a-MnO2-
LaNiO3/CNTs

0.746 V
@ j=20 mA
cm−2

20 mA cm−2,
600s/cycle

75cycles; 
polarization
increased 
~0.11V at the
end

10

CoO/N-CNT + 

NiFe LDH

1.0/5.0 Zn foil, 

6 M KOH + 0.2 
M Zn(AC)2

~0.69 V @ j=10 
mA cm−2 

10 mA cm−2, 
200 s per cycle 
period

60 cycles; 
negligible 
voltage change 
at the end

11

Nanostructure
d NiCo2O4

- Zn plate 

6 M KOH

0.70 V @ j=20 mA 

cm-2

~20 mA cm−2, 
300 s per cycle 
period

50 cycles; 
polarization 
increased ~0.2 
V at the end

12

LaNiO3/rGO 10.1 Zn plate

6 M KOH

~0.8 V @ j=10 mA 

cm−2; ~0.98 V @ 

j=25 mA cm−2

~25 mA cm−2, 
3600 s per cycle 
period

97 cycles; 
negligible 
voltage change 
at the end

13

NiCo2S4/N-

CNT

1.0 Zn foil 

6 M KOH + 0.2

ZnCl2

0.63 V @ j=10 mA 
cm−2;

0.80 V @ j=20 mA 
cm−2

10 mA cm−2, 
400 s per cycle 
period

150 cycles; 
polarization

increased 0.06 

V at the end

14

NPC 4mg Stainless steel 
mesh

6 M KOH + 
ZnO

0.89 V @ j= 10 
mA cm-2 

10 mA cm-2,  per 
cycle period 300 
s

900 cycles; 100 
hrs., 
polarization 
increased to 
0.14 V at the 
end

This Work

NSC 4mg Stainless steel 
mesh

6 M KOH + 
ZnO

0.89 V @ j= 10 
mA cm-2

10 mA cm-2,  per 
cycle period 300 
s

600 cycles; 80 
hrs., 
polarization 
increased to 
0.14 V at the 
end

This Work
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