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Figure S1. SEM images of CNTs/NiCo2O4 hybrid paper synthesized with different solvothermal time.



Figure S2. Cross-sectional SEM images of CNTs/NiCo2O4 hybrid paper synthesized with different 

solvothermal time. 



Figure S3. (a) Raman spectra of NiCo2O4 (NCO), CNT buckypaper (CNT) and CNTs/NiCo2O4 (CNT/NCO) 

hybrid paper. (b) N2 adoption and desorption isotherms of the CNTs/NiCo2O4 sample synthesized with the 

solvothemal time of 2 hours; the inset is the pore size distributions of the sample.



Figure S4. (a) XPS spectrum of CNTs/NiCo2O4 showing the signals for Ni, Co, O and C elements. (b) Core 

level spectra of the Ni 2p region. (c) Core level spectra of the Co 2p region. (d) Core level spectra of the C 

1s region. (e) Core level spectra of the O 1s region.



Figure S5. (a) and (d) CNTs buckypaper characterized by CV curves at scan rates varying from 5 to 50 

mV/s and GCD curves at different current densities from 0.5 to 2 A/g. (b) and (e) The CNT/NCO-1h 

electrode characterized by CV curves at scan rates varying from 5 to 50 mV/s and GCD curves at different 

current densities varying from 1 to 20 A/g. (c) and (f) The CNT/NCO-6h electrode characterized by CV 

curves at scan rates varying from 5 to 50 mV/s and GCD curves at different current densities varying from 

1 to 20 A/g. 
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Figure S6. Ragone plot of CNT/NCO-1h hybrid paper electrode.



 

Figure S7. (a) and (b) SEM images, and (c) Raman spectrum of the CNT/NCO-2h electrode after 4000 

cycles of CV scans.
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Figure S8. Electrochemical performance of all-solid-state supercapacitors assembled with the CNT/NCO-

1h electrodes. (a) CV curves of the supercapacitors at a scan rate of 50 mV/s under bending at various angles. 

(b) Galvanostatic charge/discharge curves of the supercapacitors at different current densities.



Table S1  Comparison of the electrochemical performance of the NiCo2O4 based electrodes.

No. Electrode materials Preparation method Specific 

capacitance (F/g)

Rate 

performance

Capacity 

retention

[1] NiCo2O4@NiCo2O

4 core/shell

Solvothermal and 

chemical deposition

900 (1 A/g) 75% (20 A/g) 98.6% (4000 

cycles)

[2] NiCo2O4-RGO Self-assembly and 

thermal treatment

835 (1 A/g) 74% (16 A/g) 85.7% (4000 

clcles)

[3] Ni@NiCo2O4 

nanosheets

Solvothermal and 

thermal treatment

899 (1 A/g) 70.9% (10 

A/g)

84.9% (6000 

cycles)

[4] Double-shelled 

Co3O4/NiCo2O4

Template method and 

thermal treatment

972 (5 A/g) 89.5% (10 

A/g)

92.5% (12000 

cycles)

[5] NiCo2O4 

nanorod/CF

Solvothermal and 

thermal treatment

1023.6 (1 A/g) 61.5% (10 

A/g)

91.5% (2400 

cycles)

[6] NiCo2O4 

nanosheets

Solvothermal and 

thermal treatment

1388 (2 A/g) 85% (10 A/g) 89.4% (12000 

cycles)

[7] NiCo2O4 

nanosheets/Ni 

foam

Solvothermal and 

thermal treatment

1743 (8.5 

mA/cm2)

61.1% (25 

mA/cm2)

93.2% (3000 

cycles)

[8] NiCo2O4 

nanosheets/Ni 

foam

Co-electrodeposition 

and thermal 

treatment

2010 (2 A/g) 79.4% (12 

A/g)

94% (2300 

cycles)

Our 

work

NiCo2O4 

nanosheets/CNT

Solvothermal and 

thermal treatment

1752.3 (1 A/g) 92% (10 A/g) 95.6% (7000 

cycles)

References:
1. X. Liu, S. Shi, Q. Xiong, L. Li, Y. Zhang, H. Tang, C. Gu, X. Wang and J. Tu, Hierarchical 

NiCo2O4@NiCo2O4 Core/Shell Nanoflake Arrays as High-Performance Supercapacitor Materials, ACS Appl. 
Mat. Interfaces 2013, 5, 8790-8795.

2. H. W. Wang, Z. A. Hu, Y. Q. Chang, Y. L. Chen, H. Y. Wu, Z. Y. Zhang and Y. Y. Yang, Design and 
Synthesis of NiCo2O4–Reduced Graphene Oxide Composites for High Performance Supercapacitors, J. 
Mater. Chem. , 2011, 21, 10504-10511.

3. G. Gao, H. B. Wu, S. Ding, L. M. Liu and X. W. Lou, Hierarchical NiCo2O4 Nanosheets Grown on Ni 
Nanofoam as High-Performance Electrodes for Supercapacitors, Small, 2015, 11, 804-808.



4. H. Hu, B. Guan, B. Xia and X. W. Lou, Designed Formation of Co3O4/NiCo2O4 Double-Shelled Nanocages 
with Enhanced Pseudocapacitive and Electrocatalytic Properties, J. Am. Chem. Soc., 2015, 137, 5590-5595.

5. G. Zhang and X. W. Lou, Controlled Growth of NiCo2O4 Nanorods and Ultrathin Nanosheets on Carbon 
Nanofibers for High-Performance Supercapacitors, Sci. Rep., 2013, 3, 1470.

6. F. X. Ma, L. Yu, C. Y. Xu and X. W. Lou, Self-Supported Formation of Hierarchical NiCo2O4 Tetragonal 
Microtubes with Enhanced Electrochemical Properties, Energy Environ. Sci., 2016, 9, 862-866.

7. G. Zhang and X. W. Lou, General Solution Growth of Mesoporous NiCo2O4 Nanosheets on Various 
Conductive Substrates as High-Performance Electrodes for Supercapacitors, Adv. Mater., 2013, 25, 976-979.

8. C. Yuan, J. Li, L. Hou, X. Zhang, L. Shen and X. W. Lou, Ultrathin Mesoporous NiCo2O4 Nanosheets 
Supported on Ni Foam as Advanced Electrodes for Supercapacitors, Adv. Funct. Mater., 2012, 22, 4592-
4597. 


