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Fig. S1 The Color of bare NFF, NiFe-LDH and NiFe-LDHS.
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Fig. S2 The pore diameter histogram of the open pore structure.
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Fig. S3 EDS mapping of NiFe-LDH.
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Fig. S4 XPS survey spectra of samples.
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Fig. S5 Schematic diagram of S filling O vacancies in NiFe-LDH. (Notes: Generally, both Ni
and Fe show octahedral configuration in NiFe-LDH (MOg), but Ni presents a more stable
configuration. In addition, based on previous report, the content of O, increases with the
elevation of Fe content.[1] Therefore, it can be speculated that O, usually appeared near the
Fe sites (FeOg.x), which provided clues for explaining the appearance of Fe-S bond in the Fe
2p spectrum of NiFe-LDHS.)



400

@10 mA cm’?
350
£ =
< 350
"E"300
'c:s 271 274
k= ol 51 |S] 258 250
= 250+ S . 238
[ 224 219 Tz o] fe 226
= =1 1<) 1a] 19 |= 9)
22004l 1 1B 1Z1 1] 12 |2 €] |2 [E] |2
= 12 1= 1= EL EE L LG
> AEIEIEIE L IENGRE
= — N i 3 G
O 1509 £ |~ =l 12 S1CRENERE
LE A LA L
100

Fig. S6 Comparison of OER performance (mV) for NiFe-LDHS with other Ni/Fe-based
electrocatalysts reported in recent years.
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Fig. S7 (a) CV curves of NiFe-LDH at various scan rates. (b) The Cg4 values of NiFe-LDH.
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Fig. S8 CV curves of samples at various scan rates.
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Fig. S9 GCD curves of samples at various current densities.
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Fig. S10 Rate performance of samples.
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Fig. S11. The corresponding equivalent circuit for fitting the Impedance Nyquist plots.
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Fig. S12 LSV curves of NiFe-LDHS initial and after 32 h OER.




& NFF
& NiFe-LDH
L

s (003)

Initial

After i-t test

Intensity (a.u.)

NiFe-LDH PDF#42-0573

[ N W

10 20 30 40 50 60 70

20 (degree)
a Ho+e OH" b
..j) g SRS Q_,, 0,+H,0 + ¢ O-M-O ou
OH e VJ/ §

OH p
Oxygen sites O'M'b Metal sites ‘/' _Oﬁ

OH

&
J LOM

OH

0-M-[] ‘

AEM

6()f\
Fig. S14 (a) Lattice-oxygen-mediated mechanism (LOM). (b) Adsorbate evolution mechanism

(AEM). (Notes: The LOM and the AEM have different active sites, usually the LOM takes O
site as active site and the AEM takes metal site as active site.[1, 2])
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Fig. S15 XPS survey spectra of NiFe-LDHS initial and after 32 h OER.
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Fig. S16 Comparison of electrochemical properties of electrodes with different sulfidation
degrees.
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Fig. S17 EIS plots of the samples with different S doping degrees.
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Fig. S18 CV curves of samples with different sulfidation degrees for calculating C.
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Fig. S19 The Cq values of samples with different sulfidation degrees.
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Fig. S20 The values of ECSA of samples with different sulfidation degrees.
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Fig. S21 CV curves of NiFe-LDH and NiFe-LDHS for calculating the b values.

C

1
g
=

-3.01

Log [Current density (A cm
o
EN

NiFe-LDH

s 0,48V b=0.85847
®  -0.46V b=0.74282

ot
ot
o
-
2
¢

> -0.36V b=0.82452

3.0 2.8 26 24 22 20
Log [Scan rate (V s)]

b <14

S
%0

Log[Current density(mA c¢cm
(=
&

—
[ ]

=
=)

—T ""; /s
—_— 9mV/s
-1.2 -1.0 -0.8 -0.6 -0.4 -0.2 0.0
Potential (V)
NiFe-LDHS

-0.36V b=0.56927
®  -0.38V b=0.58304

0.40V b=0.60042

g
L2

> -0.48V b=0.74069

00 02 04 06 08 1.0
Log[Scan rate (mV s™)]

Fig. S22 The b values of NiFe-LDH and NiFe-LDHS at different potentials.
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Table. S1 Comparison of OER performance (mV) for NiFe-LDHS with other Ni/Fe-based
electrocatalysts reported in recent years.

Num Electrocatalyst n[mV] | Electrolyte | j (mA cm?) Refs
1 NiFe-LDHS 224 1 M KOH 10 This work
2 NiFe-LDH 261 1 M KOH 10 [3]

. 0.1 M
3 NiFe-OH 350 KHCO, 10 [4]
4 NiFe,@Fe,Os;@C 271 1 M KOH 10 [5]
5 CuCo,04/NiFe-LDH 251 1 M KOH 10 [6]
6 | Fe0¥ Fe‘gg‘gl‘”ﬁ@c' 274 | 1 MKOH 10 7]
Ce@NiFe-MOF-5 258 1 M KOH 10 [8]
8 Ni;Fe;O00H-S 238 1 M KOH 10 [9]
Alkali
9 S-NiFeO,H,/CC 250 ane 10 [10]
Seawater
NiFe-LDHs@Gamma-
10 MnOOH/NF 226 1 M KOH 10 [11]

Table. S2 Comparison of the areal specific capacitance between this work and the recent
reports on electrode materilas for supercapacitors.

Num Electrode C.(Fem?) | j(mA cm?) | References
1 NiFe-LDHS 6.33 10 This work
2 | Ti;C,T/rGO/Fe;04 (Fe-M/G) 1.25 1 [12]

3 EV-HNSs 0.19 1 [13]
4 3D-CL-A66% 5.5 3 [14]
5 VN/Graphite 0.091 1 [15]
6 Eheat-shaped CuO/MnQO, 0.261 1 [16]
7 CuFe,0, 2.76 3 [17]
8 NiCo,S4@W-MX/CF 2.16 3.86 [18]
9 Ti3C,Tx-Fe;04- CNT 5.52 3 [19]
10 Ti3C, T,-MCNT 1.92 3 [20]

Table. S3 Comparison of Rs and Rct for all samples.
Num Electrocatalyst Rs (Q) Rcet (Q)

1 NiFe-LDH 0.67 3.85
2 NiFe-LDHS-0.5 0.41 3.82
3 NiFe- LDHS 0.22 2.87
4 NiFe- LDHS-2 0.21 2.85
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Table. S4 The atom ratios of S in various samples obtained from the integral areas of S peaks
in the XPS full spectra.

Sample Atom (%)
NiFe-LDHS-0.5 | 4.69
NiFe-LDHS 4.94
NiFe-LDHS-2 6.04

Table. S5 Comparison of the energy density and power density between this work and the
recent reports on SCs.

. E(mWh | P (mW
Num Supercapacitors em2) om-2) References
1 NiFe-LDHS//AC 0.28 0.5 This work
2 CCTS/NF-3//AC 0.0065 0.14 [21]
3 Gr/ZnO/Ni(OH),//AC 0.0651 0.75 [22]
PPy/MWCNT/c-
4 CVF//PPy/MWCNT/c-CVF 0.155 0.88 23]
5 Ni(OH),//FS-V,05/CNTs 0.0254 4.66 [24]
CPYF-ZIF-67-PPy//CPYF-ZIF-
6 67-PPy 0.112 0.2 [25]
7 N-PANI//N-PANI 0.065 0.3 [26]
GF@PA@PPy-
8 40//GF@PA@PPy-40 0.0732 0.25 [27]
9 N-rGO/NF//Ni(OH),@CuO@Cu 0.13 1.6 [28]
10 P-CoS/CNT//CoS@PPy/CNT 0.18 0.45 [29]
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