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Figure S1. SEM images of (a, b) CC/NiCo2O4.
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Figure S2. (a, b) SEM images of CC/NiMn-LDH-2.
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Figure S3. (a, b) SEM images of CC/NiO/NiCo2O4@NiMn-LDH-1.
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Figure S4 (a, b) SEM images of CC/NiO/NiCo2O4@NiMn-LDH-4.
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Figure S5. (a, b) SEM images of CC/NiO/NiCo2O4@NiMn-LDH-6 
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Figure S6 XRD patterns of the Ni-Co PBA and Ni-Co PBA was calcined at 350 ℃ in 

air atmosphere for 3 h with 2 ℃/min.
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Figure S7. XRD of CC/NiO/NiCo2O4/NiMn-LDH-1, CC/NiO/NiCo2O4/NiMn-LDH-

4 and CC/NiO/NiCo2O4/NiMn-LDH-6.
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Figure S8. XPS spectra of (a) survey spectrum and (b) Ni 2p of CC/NiO/NiCo2O4
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Figure S9. (a) CV curves and (b) GCD curves of CC/NiCo2O4 electrode
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Figure S10. (a) CV curves and (b) GCD curves of CC/NiO/NiCo2O4 electrode.
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Figure S11. (a) CV curves and (b) GCD curves of CC/NiMn-LDH-2 electrode.
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Figure S12. GCD curves of CC/NiO/NiCo2O4/NiMn-LDH-1, 

CC/NiO/NiCo2O4/NiMn-LDH-2, CC/NiO/NiCo2O4/NiMn-LDH-4, and 

CC/NiO/NiCo2O4/NiMn-LDH-6 at 1 A·g-1.

0 800 1600 2400 3200 4000 4800
0.0

0.1

0.2

0.3

0.4

0.5

1 A/g

 CC/NiO/NiCo2O4/NiMn-LDH-1
 CC/NiO/NiCo2O4/NiMn-LDH-2
 CC/NiO/NiCo2O4/NiMn-LDH-4
 CC/NiO/NiCo2O4/NiMn-LDH-6

Po
te

nt
ia

l (
V

 v
s S

C
E

)
Time (s)

 

 



Figure S13. (a) CV and (b) GCD curves of CC/NiO/NiCo2O4/NiMn-LDH-1 electrode. 

(c) CV and (d) GCD curves of CC/NiO/NiCo2O4/NiMn-LDH-4 electrode. (e) CV and 

(f) GCD curves of CC/NiO/NiCo2O4/NiMn-LDH-6 electrode.

-0.2 0.0 0.2 0.4 0.6 0.8

-0.10

-0.05

0.00

0.05

0.10

 

 
C

ur
re

nt
 d

en
si

ty
 (A

/c
m

2 )

Potential (V vs SCE)

 5 mV/s
 10 mV/s
 15 mV/s
 20 mV/s
 25 mV/s

(a)

0 400 800 1200 1600
0.0

0.1

0.2

0.3

0.4

0.5

Po
te

nt
ia

l (
V

 v
s S

C
E

)

Time (s)

 1 A/g
 2 A/g
 4 A/g
 8 A/g
 16 A/g  

 

(b)

-0.2 0.0 0.2 0.4 0.6 0.8
-0.18

-0.12

-0.06

0.00

0.06

0.12

0.18

0.24

 

 

C
ur

re
nt

 d
en

si
ty

 (A
/c

m
2 )

Potential (V vs SCE)

  5 mV/s
 10 mV/s
 15 mV/s
 20 mV/s
 25 mV/s

(c)

0 500 1000 1500 2000 2500
0.0

0.1

0.2

0.3

0.4

0.5

Po
te

nt
ia

l (
V

 v
s S

C
E

)

Time (s)

 1 A/g
 2 A/g
 4 A/g
 8 A/g
 16 A/g  

 

(d)

-0.2 0.0 0.2 0.4 0.6 0.8

-0.16

-0.08

0.00

0.08

0.16

0.24

 

 

C
ur

re
nt

 d
en

si
ty

 (A
/c

m
2 )

Potential (V vs SCE)

 5 mV/s
 10 mV/s
 15 mV/s
 20 mV/s
 25 mV/s

(e)

0 500 1000 1500 2000 2500 3000
0.0

0.1

0.2

0.3

0.4

0.5

Po
te

nt
ia

l (
V

 v
s S

C
E

)

Time (s)

 1 A/g
 2 A/g
 4 A/g
 8 A/g
 16 A/g  

 

(f)



Figure S14 The cycling stability of CC/NiO/NiCo2O4/NiMn-LDH.

0 1000 2000
0

500

1000

1500

C
ap

ac
ity

 (C
/g

)

Cycling number

Tested at 40 mA/cm2

81.39 %



Figure S15 CV curves of HSC device based on different voltage values at the scan 

rate of 10 mV·s-1.
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Figure S16. The before and after cycling Nyquist curve of CC/NiO/NiCo2O4/NiMn-

LDH-2//AC HSC.
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Table S1. The fitted Rs, Rct and Warburg impedance (W) values.

Rs(Ω) Rct(Ω) W(F)
NiO/NiCo2O4/NiMn-LDH 1.479 0.2996 2.063
NiMn-LDH 1.618 17.95 0.08715
NiO/NiCo2O4 1.68 0.1935 0.178
NiCo2O4 1.511 0.1542 0.3429


