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Fig. S1 Preparation and Characterization of Catalysts. a) electrospun sheet, b)
carbonized electrospun sheet, c) the sheet after the first hydrothermal reaction and d)

the sheet after the second hydrothermal reaction.



Fig. S2 Electron microscopy measurements. (a-d) SEM images of the pure Co-CAT,

Co-CAT/CNFs, pure NiFe-LDH and Co-CAT/NiFe-LDH.
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Fig. S3 (a) XPS spectrum of the Co-CAT/NiFe-LDH/CNFs. (b) N,
adsorption/desorption isotherms of samples. (c) Pore diameter distribution image of

Co-CAT/NiFe-LDH/CNFs and NiFe-LDH/CNFs.
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Fig. S4 (a) XPS Ni 2p spectra, (b) XPS Fe 2p spectra and (c) XPS Co 2p spectra of Co-

CAT/NiFe-LDH/CNFs, NiFe-LDH/CNFs and Co-CAT/CNFs.
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Fig. S5 (a) XPS Co 2p spectra, (b) XPS Ni 2p spectra and (c) XPS Fe 2p spectra of Co-

CAT, Co-CAT/CNFs, NiFe-LDH and NiFe-LDH/CNFs.



i
(=)

o~
=
5 1.81
2 16l 60 mA o
% 10mAcm'2/
= 1.4
=
z
n-‘ 1.2'
1.0

0 100 200 300 400 500 600
Time(sec)

Fig. S6 Multi-current process chronopotentiometric curve of the Co-CAT/NiFe-

LDH/CNFs.
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Fig. S7 ORR performance of the as-prepared products in 0.1 M KOH solution.
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Fig. S8 Top view and side view of the initial structure (I) and the structures after

adsorption of OH* (IT), O* (III), and OOH* (IV) of NiFe-LDH/CNFs, respectively.
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Fig. S9 Simplified diagram showing the OER mechanism on the Co-CAT/NiFe-

LDH/CNFs electrocatalyst.
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Fig. S10 Round-trip efficiency for the 1st, 50th and 100th cycles.



Table S1 The detailed determination of cobalt, nickel, iron, oxide and carbon calculated

by means of ICP-MS and EA methods for the Co-CAT/NiFeLDH/CNFs.

Sample
Methods Co (g/kg) Ni (g/kg)  Fe(g/kg) | C (%) O (%)
weight (mg)
ICP-MS 0.0127 15.662 286.647 91.151 - -
1.956 - - - 42.125 -
EA
1.765 - - - - 14.547




Table S2 Comparisons

of the OER activity of non-precious metal based

electrocatalysts.
nat  Tafel scan
Catalyst Eletrolyte J=10 slope Substrate rate Ref.
mA (mV (mV-s
cm?  dec) D)
(mV)
Co-CAT/NiFe- 1.0M 330 85 RDE 10 This
LDH/CNFs KOH work
NiFe-LDH/CNFs 1.0M 420 121 RDE 10 This
KOH work
Co-CAT/CNFs 1.0M 450 123 RDE 10 This
KOH work
RuO, 1.0M 320 91 RDE 10 This
KOH work
Pt/C 1.0M 580 89 RDE 10 This
KOH work
MCN-LDH 0.1 M 440 140 RDE 10 S1[1]
KOH
Mn-CoN 0.1M 390 57.5 RDE 5 S2[2]
KOH
Co-NC@LDH 0.1 M 389 79.65 GC 5 S3[3]
KOH
Au-NWs/NigMnOg 0.1 M 360 62 RDE 5 S4[4]
KOH
Ti3C2Tx-CoBDC 0.1M 410 482 GC 1 S5[5]
KOH
Co-CoOx/N-C 1.0M 420 71.5 Carbon 5 S6[6]
KOH cloth
NiFe-LDH/Co,N-CNF 0.1M 312 60 GC 10 S7[7]
KOH
Ni3Fe-Co9S8/rGO 0.1 M 390 109.8 - 5 S8[8]
KOH
SNCF-NR 0.1M 390 61 RDE 5 S9[9]
KOH
W,Co3;S@HCF 1.0M 437 99 GCE 5 S10[10]
KOH
FeCo/FeCoNi@NCNTs 0.1M 378 57 GC 5 SI1[11]
-HF KOH




Table S3 Power density of Zn-air battery based on non-precious metal based

electrocatalysts in alkaline environment.

Active area Power Power
(cm- density density Ref.
Catalysts Electrolyt ?)/massloa of ZAB of
e ding (mg (MW cm  solid-
cm2) 2) state
ZAB
(mW
cm2)

Co-CAT/NiFe- 6.0 M 1 327.09 112.04 This
LDH/CNFs KOH work
NiFe-LDH/CNFs 6.0 M 1 49.97 65.2 This
KOH work
Pt/C 6.0 M 1 101.92  71.41 This
KOH work
MCN-LDH 6.0 M 3 mg cm™ S1
KOH and
02M
ZnCl,
Mn-CoN 6.0 M 1 53 - S2
KOH+0.2
M
Zn(Ac)2
Co-NC@LDH 6.0 M 3mgem?2  107.8 - S3
KOH +
02M
Zn(Ac),
Au-NWs/NigMnOg 6.0 M
KOH +
0.20 M
ZnCl,
Ti3C2Tx-CoBDC 6 MKOH ~2.5mg - - S5
+02M cm 2
Zn(Ac), 2
H,O
Co-CoOx/N-C PVA gel - - 20.7 S6
NiFe-LDH/CoN-CNF 6 M KOH 1 mgcm? - - S7
and 0.2 M

121 - S4



Ni3Fe-Co9S8/rGO

FeCo/FeCoNi@NCNTs
-HF

zinc
acetate

0.2M 10 mg cm” 125
ZnCl,+6 2

M KOH

6 MKOH 2.0mgecm 156.22
+02M 2

Zn(ac),

S8

S11
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