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Figure Captions and Video

Fig. S1 Photographic images of the beginning and ending of the electrochemical
synthesis process, and of pure NF, NF after etching treatment, and NF after

electrochemical synthesis.

Fig. S2 Photographic images of pre-treatment pure NF (a), Ni/NF (b), Ni;Fe, ;/NF (c),

Ni;Fe(3/NF (cd) and Ni,Fey s/NF (e).

Fig. S3 SEM images of pure NF (a, b), Ni/NF (c, d), Ni;Feq /NF (e, ), Ni;Feq3/NF (g,

h) and Ni;Feq s/NF (g, h).

Fig. S4 SEM image (a) and XRD pattern (b) of the pretreated NF.
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Fig. S5 XRD patterns of the series of electrochemical in situ grown electrodes.

Fig. S6 (a) CV and (b) GCD curves of the series of electrodes at a scan rate of 10 mV
s! and a current density of 2 mA cm™2, respectively. (¢) CV curves of
Ni;Fe( s/NF electrode with scan rates from 2 to 50 mV s, (d) GCD curves of
Ni;Feg s/NF electrode with current densities from 2 to 10 mA cm™2. (¢) Specific

capacity of the series of electrodes at various current densities.

Fig. S7 Series of electrode CV and GCD curves with scan rates from 2 to 50 mV s’!
and current density from 2 to 10 mA cm2, (a, €) Ni/NF, (b, f) Ni;Fe, ;/NF, (c,

g) Ni]F€0.3/NF and (d, h) Ni]Feoj/NF.

Fig. S8 Series of electrode CV and GCD curves with scan rates from 2 to 50 mV s’!
and current density from 2 to 10 mA cm, (a, d) Ni;(Fe/Co=2/1),5/NF, (b, €)

Ni](FC/CO:1/2)0.5/NF and (C, f) Ni]CO()j/NF.

Fig. S9 (a) Photographic images of the beginning and ending of the electrochemical
synthesis process for unpretreated NF, (b) SEM image, (c) XRD pattern, (d) CV

and (e) GCD curves.

Fig. S10 XPS of the pretreated NiFeCo/NF.

Fig. S11 Cycling performances of the series of electrodes.



Fig. S12 SEM images of (a) before cycling test, and (b) after cycling test, with (c) TEM

image and (d) SAED pattern of after cycling test.

Fig. S13 Negative electrode (a) CV curves with the scan rates from 2 to 100 mV s,

and (b) GCD curves with the current density from 1 to 10 mA cm™2.

Fig. S14 CV curves of Ni;(Fe/Co=1/1)ys/NF and AC electrodes at the scan rate of 10

mV sl

Fig. S15 Photographic image of Ni;(Fe/Co=1/1)ys/NF //AC HSC device driving LED

lamp combination.

Video. S1 A typical video recording process of in situ electrochemical synthesis of

transition metal-based hydroxides on NF (Ni;(Fe/Co=1/1), s/NF).

Table. S1 Comparison of electrochemical performance of related literature on

transition metal-based hydroxides electrodes.
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Fig. S1 Photographic images of the beginning and ending of the electrochemical
synthesis process, and of pure NF, NF after etching treatment, and NF after

electrochemical synthesis.



Fig. S2 Photographic images of pre-treatment pure NF (a), Ni/NF (b), Ni;Fe, ;/NF (c),

Ni]FCog/NF (Cd) and NilFC()j/NF (e)



Fig. S3 SEM images of pure NF (a, b), Ni/NF (c, d), Ni;Feq /NF (e, f), Ni;Fey3/NF (g,

h) and NilFeo.5/NF (g, h)
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Fig. S5 XRD patterns of the series of electrochemical in situ grown electrodes.
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Fig. S6 (a) CV and (b) GCD curves of the series of electrodes at a scan rate of 10 mV
s' and a current density of 2 mA cm™2, respectively. (¢) CV curves of
Ni;Fe( s/NF electrode with scan rates from 2 to 50 mV s, (b) GCD curves of
Ni;Feg s/NF electrode with current densities from 2 to 10 mA c¢cm™2. (e) Specific

capacity of the series of electrodes at various current densities.



— 2mvs"

o

o2 a1 e o1 e o3 e us ws w1 G a1 e L w e o4 os 4 07 V41 on o w2 0 04 05 s a7 AR R T R
(e) E vs (Hg/HgO)V (f) E vs (Hg/HgOWV (g) E vs (Hg/HgO)V (

o as

o 0
3
i L
H
0z a2
S <)

a a

0 a0

1000 1500 E
i ] @ e e me i

Fig. S7 Series of electrode CV and GCD curves with scan rates from 2 to 50 mV s-!
and current density from 2 to 10 mA cm2, (a, €) Ni/NF, (b, ) Ni;Feq/NF, (c,

g) Ni]Fe()g/NF and (d, h) Ni]FC()j/NF.
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Fig. S8 Series of electrode CV and GCD curves with scan rates from 2 to 50 mV s-!

and current density from 2 to 10 mA cm2, (a, d) Ni;(Fe/Co=2/1),5/NF, (b, €)

Nil(Fe/Co=1/2)0,5/NF and (C, f) Ni]COo_5/NF.
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Fig. S9 (a) Photographic images of the beginning and ending of the electrochemical
synthesis process for unpretreated NF, (b) SEM image, (c¢) XRD pattern, (d)

CV and (e) GCD curves.
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Fig. S10 XPS of the pretreated NiFeCo/NF.
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Fig. S11  Cycling performances of the series of electrodes.



Fig. S12 SEM images of (a) before cycling test, and (b) after cycling test, with (c) TEM

image and (d) SAED pattern of after cycling test.

15



(a), (b)

0.0 4
10 4
-0.2 4
2
=)
% 01 2 0.4
;
< 2mV s’ =
g 2 -0.64
iy —— 5mVs' @
— 10mVs'
2] -0.8
20 4 30mVs
—— 50 mV s
—— 100 mV s™ 104
-30 r T T + r r T T T T T T T T
-0 0.8 0.6 04 02 0.0 0 50 100 150 200 250 300 350
E vs (Hg/HgO)/V Time/s

Fig. S13 Negative electrode (a) CV curves with the scan rates from 2 to 100 mV s,

and (b) GCD curves with the current density from 1 to 10 mA cm™.
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Fig. S15 Photographic image of Ni;(Fe/Co=1/1)ys/NF //AC HSC device driving LED lamp

combination.
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Video. S1 A typical video recording process of in situ electrochemical synthesis of transition

metal-based hydroxides on NF (Ni;(Fe/Co=1/1),s/NF).
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Table. S1 Comparison of electrochemical performance of related literature on

transition metal-based hydroxides electrodes.

Electrode Technical Specific Current Ref.
materials route/synthesis capacitance density
time
NC LDH NSs@Ag@CC Two-step 1111.7 F cm™ 2 mA cm? [1
method/High (502.9 mC cm?)
temperature for a
long time
CoySg/PPy/NiCo-LDH Three-step 2.65F cm? 1 mA cm [2]
NTAs method/19 h (1325 mC cm?)
NiCo-LDH/Mn;04 Two-step 1.86 C cm™ 1 mA cm? [3]
method/25 min
H-NiCo LDH/ACC Two-step 1377 mC cm2 1 mA cm? [4]
method/25 h
NiO@MnO, Two-step 119.4 F cm2 2 mA cm? [5]
method/26 h (83.6 mC cm?)
Co-Ni LDH-CC-CNT Three--step 1979.2 F cm™ 1 mA cm? [6]
method/3 h (1187.5 mC cm?)
Ni(OH), NTAs Two-step 315 F cm? 18 mA (7]
method/5 h (157.5 mC em??) cm?
Ni(Fe/Co=1/1)¢s/NF One-step 2.32 C cm™ 2 mA cm? This
method/400 s work

Note: The purpose of the technical route/synthesis time listed in Table. S1 is to reflect
efficiency of the strategy proposed in this work. In particular, the technical route
refers to the steps required for the synthesis of materials reported in the literature,
and the synthesis time refers to the sum of time spent in the synthesis stage of

materials.
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