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Table S1 Comparison of preparation steps and time of various NiCoS/Ppy with 

different structure designs.

electrode 

materials

Step one (The 

required time)

Step two (The 

required time)

Step three (The 

required time)

references

This work NiCoS/PPy

 (2400 s)

NiCo2S4@PPy/C

F

NiCo2S4/NF 

(12+14 h)

NiCo2S4@PPy/N

F (90 s)

1

Co9S8@PPy@Ni

Co-LDH NTAs

Co9S8 on CC 

(10+6 h)

layer of PPy

(3 h)

Electrodeposition 

NiCo-LDH

2

NiCo2S4@PPy
NiCo2S4

(6+7 h)

NiCo2S4@PPy

(9 h)

3

PPy@NiCo2S4

PPy nanotubes

(12 h)

PPy@SiO2 NTs 

(3 h)

Ppy@NiCo2S4 core-

shell (12+12 h)

4

PPy@NiCo2S4/G

F

NiCo2S4/GF

(8+12 h)

PPy@NiCo2S4/G 

(24 h)

5

CoNi2S4@PPy/N

-3DG

CoNi2S4/N-3DG 

(4+10 h)

CoNi2S4@PPy/N

-3DG (10 min)

6

NiCoS@PPy
PPy tubes

(24 h)

ZIF-67@PPy

(24 h)

NiCoS@Ppy

(4 h)

7



NiCo-

MOF@PPy

PPy nanotubes

(24 h)

NiCo-

MOF@Ppy

(8 h)

8

NiCo2S4@PPy-

Ni foam

NiCo2S4-Ni foam 

(8+12 h)

NiCo2S4@PPy-

Ni foam

(12 h)

9

CNS/PPy/CP S@PPy
CNS/PPy/CP 

(4000 s)

10

Fig. S1. Mechanism of electro polymerization of pyrrole.



Fig. S2. The potential-time curve after stabilization of NCS/P-3.

Fig. S3. The potential-time curve during the preparation of NCS/P-1 (a), and the 
potential-time curve after stabilization of NCS/P-1 (b).



Fig. S4. The potential-time curve during the preparation of NCS/P-2 (a), and the 
potential-time curve after stabilization of NCS/P-2 (b).

Fig. S5. The potential-time curve during the preparation of NCS/P-4 (a), and the 
potential-time curve after stabilization of NCS/P-4 (b).

Fig. S6. SEM images of (a) NCS/P-1, SEM section images of (b) NCS/P-1.



Fig. S7. SEM images of (a-b) NCS/P-2, SEM section images of (c) NCS/P-2.

Fig. S8. SEM images of (a) NCS/P-4, SEM section images of (b) NCS/P-4.

Fig. S9. SEM images of (a) Pure PPy, SEM section images of (b) Pure PPy.



Fig. S10. The GCD at various current density of (a) NCS/P-1, (b) NCS/P-2, (c) NCS/P-
3, (d) NCS/P-4.



Fig. S11. The specific capacitance of electrodes at various scan rates.

Fig. S12. The GCD at 5 A g-1 of pure PPy electrode (a), and the cycling performance 
of pure PPy electrode at the current density of 10 A g-1 (b).



Fig. S13. Log (i) as a function of log (ν) of (a) NCS/P-1, (b) NCS/P-2, (c) NCS/P-4. 
The contribution fractions of the capacitive and diffusion-controlled processes of (d) 
NCS/P-1, (e) NCS/P-2, (f) NCS/P-4.
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