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Figure S1. SEM images of MnCo-LDH@Ni(OH)2 core–shell heterostructures 

obtained with various Ni(OH)2 deposition time: (a) 4 h, (b) 12 h, (c) 20 h, respectively.



Figure S2 (a) SEM image with corresponding elemental mapping images of (b) Ni, (c) 

Mn, (d) Co, and (e) O. (f) EDS spectrum of the MnCo-LDH@Ni(OH)2-12 h core–

shell heterostructures.



Figure S3  (a)  Nitrogen adsorption/desorption isotherms of MnCo-LDH, Ni(OH)2 and 

MnCo-LDH@Ni(OH)2-12 h samples (Inset is the pore-size distribution of MnCo-

LDH@Ni(OH)2-12 h).



Figure S4 XRD patterns of (a) MnCo-LDH and (b) Ni(OH)2 supported on Ni foam.



Figure S5  CV curves of (a) MnCo-LDH nanowire and (b) Ni(OH)2 nanosheet 

electrodes at different scan rates.



Figure S6 GCD curves of (a) MnCo-LDH, (b) Ni(OH)2, and (c-e) MnCo-

LDH@Ni(OH)2 (Ni(OH)2 deposition time: 4, 12, and 20 h, respectively) at various 

current densities.



 

Figure S7 GCD curves of the first 10 cycles for (a) MnCo-LDH and (b) Ni(OH)2 

electrodes in the potential window of −0.1 to 0.4 V at a current density of 20 A g−1.



Figure S8 Areal capacitance values of the prepared electrodes conducted at different 

current densities



Figure S9  (a) CV curves and (b) the corresponding specific capacitances of activated 

carbon recorded at different scan rates.



Table S1 Electrochemical performances comparison of MnCo-LDH@Ni(OH)2 

heterostructures with previous reports on LDH-based hybrid electrodes.

Materials

Specific capacitance 

(current 

destiny/scan rate)

Capacitanc

e retention 

(cycles)

Ref

Graphene/NiAl-LDH nanoparticles
213.57 F g−1 (1 A 

g−1)

≈100% 

(1000)
S1

GNS/NiAl-LDH nanoplatelets
781.5 F g−1  (5 mV 

s−1)

122.56% 

(200)
S2

CoAl-LDH nanosheets/GNS
484.8 F g−1 (2 A 

g−1)
/ S3

CoAl-LDH nanoplatelets/MnO2 

nanoparticles
1088 F g−1 (1 A g−1)

≈100% 

(1000)
S4

Co0.41Ni0.59-LDH microparticles 1809 F g−1 (1 A g−1) / S5

platelet-like NiAl-LDH particles
701 F g−1 (10 mA 

cm-2)
94% (400) S6

NiTi-LDH thin films
10.37 F cm-2 (5 mA 

cm-2)
86% (1000) S7

GS/NiCo-LDH nanoflakes
1980.7 F g−1 (1 A 

g−1)

97.1% 

(1500)
S8

CoAl-LDH nanosheets/GO 772 F g−1 (1 A g−1)
73% 

(10000)
S9

CoAl-LDH flakes
342.4 F g−1 (2 A 

g−1)
/ S10

NiCoAl-LDH nanosheets /CNT
1188 F g−1  (1 A 

g−1)
90%(1000) S11

CoAl-LDH nanosheets/GO 1031 F g−1 (1 A g−1)
≈100% 

(6000)
S12

CoAl-LDH nanosheets /GO
880 F g−1 (5 mV 

s−1)

≈100% 

(2000)
S13

CoAl-LDH nanosheets/CNT
884 F g−1 (0.86 A 

g−1)
88% (2000) S14



a-GNS/NiAl-LDH nanoflakes 790 A g−1 (10 A g−1)
99.2% 

(500)
S15

MnCo-LDH@Ni(OH)2 2320 A g−1 (3 A g−1)
90.9% 

(5000)

Present 
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