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Fig. S1 XRD patterns of NCS-x (x = 0, 0.1, 0.2, 0.3, 0.4).

Fig. S2 SEM images of NCSC-0.2 coated by different mass ratios between NCS-0.2 
and glucose: (a) 1:1, (b) 1:3. 

Fig. S3 GCD curves of NCS-x at the current density of 1 A g-1.



Fig. S4 Galvanostatic charge/discharge curves of the NCS-0.2 at different current 
densities. 

Fig. S5 Cycling performance of NCS-0.2.



Fig. S6 (a) CV curves of the NCSC-0.2 and AC electrodes tested at a scan rate of 5 
mV/s in a three-electrode system. (b) CV curves and (c) galvanostatic charge–discharge 
curves of NCSC-0.2//AC device. (d) Specific capacitance at various current densities 
of the assembled NCSC-0.2//AC asymmetric supercapacitor.

TEXT S1:

Additional Experimental Section:

The asymmetric supercapacitor was fabricated by using as-synthesized NCSC-0.2 

and AC (activated carbon) as the positive electrode and the negative electrode materials, 

respectively. The total active materials mass for the two electrodes was 10.8 mg. Each 

electrode was composed of a mixture containing active material (80 wt%), aqueous 

emulsion of polytetrafluoroethylene (10 wt%) and carbon black (10 wt%). Then these 

two electrodes were separated by a filter paper. The fabricated cell was encapsulated 

after the electrodes and the filter paper rinsed through injecting KOH solution (6 M, 

200 μL) into the cell. The measurements were conducted on a CHI660E electrochemical 

workstation (Chenhua, Shanghai). The specific capacitance was calculated from 

galvanostatic charge-discharge (GCD) curves based on the following equations:S1
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The Cs, I, m, t and ΔV refer to the specific capacitance (F g−1), current (A), mass of 

active materials (g), discharge time (s) and operating potential range (V), respectively. 

Energy density and power density are two crucial indexes to assess an asymmetric 

supercapacitor for practical application, which can be calculated by the following two 

equations:S2,S3  
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Where E (Wh·kg−1) is the energy density, P (W·kg−1) is the power density of the 

asymmetric supercapacitor.

Additional Discussion:

The CV curve for AC is close to rectangular shape without any redox peak in the 

potential window of -1.0-0 V, revealing a typical electric double-layer capacitance 

characteristic (Fig. S6a). Electrochemical performance of as-fabricated asymmetric 

supercapacitor has been evaluated by two electrode system. Fig. S6b showed CV curves 

of asymmetric NCSC-0.2//AC supercapacitor at various scan rates in the potential 

window of 0-1 V. The current increased with the increase of scan rate from 5 to 200 

mV/s. The electrochemical performance of the asymmetric supercapacitor was further 

evaluated by galvanostatic charge/discharge measurement (Fig. S6c). The detailed 

specific capacitance of the asymmetric supercapacitor was calculated on the basis of 

the above GCD curves and shown in Fig. S6d. The capacitance of the asymmetric 

supercapacitor reached 50.2 F·g−1 at the current density of 0.2 A·g−1. And the specific 

capacitances were 41.1 F·g−1, 35.8 F·g−1, 29.4 F·g−1 and 21.0 F·g−1 at the current 

density of 0.5 A·g−1, 1 A·g−1, 2 A·g−1 and 5 A·g−1, respectively. After calculation 

according to the equations (2) and (3), the NCSC-0.2//AC asymmetric supercapacitor 

delivers the energy density of 7.0 Wh·kg−1 at a power density of 100.4 W·kg−1, and still 

retains an energy density of 4.8 Wh·kg−1 at a power density of 490.0 W·kg−1. 



Table S1 Electrochemical performance of NCSC-0.2 hollow dodecahedrons electrode 
compared with reported sulfides electrodes.

Electrode structure Specific

capacitance

Capacitance

degradation

Capacitance

retention

Reference

NCSC-0.2 hollow 

dodecahedrons

620 F·g-1 at 5 A·g-1 27% after 2000

cycles at 10 A g-1

81.6% from 1 to

10 A g-1

this work 

CoS2-C@TCL hollow 

nanocage

873 F·g-1 at 5 A·g-1 12% after 2000

cycles at 5 A g-1

73.4% from 1 to

10 A g-1

S4

Ni2CoS4 nanoparticles 702.3 F·g-1 at 5 A·g-1 51% after 2000

cycles at 4 A g-1

60.1% from 1 to

5 A g-1

S5

Co3O4@CoS core-shell 

nanosheets arrays on 

carbon cloth

764.2 F·g-1 at 1 A·g-1 21.9% after 5000

cycles at 5 A g-1

72.2% from 1 to

10 A g-1

S6

Ni7S6/Co3S4 nanoboxes 631 F·g-1 at 5 A·g-1 - 64.3% from 4 to

10 A g-1

S7

Co3O4@Co3S4 

nanoarrays

425.1 F·g-1 at 10 mV·s-1 6.9% after 5000

cycles at 4 A g-1

32.7% from 5 to

50 mV·s-1

S8

Co9S8@S,N-doped

carbon

396 F·g-1 at 5 A·g-1 2% after 2000

cycles at 5 A g-1

85.8% from 1 to

10 A g-1

S9

Sheet-like Co3S4 787 F·g-1 at 4 A·g-1 5.7% after 3000

cycles at 1 A g-1

63.8% from 1 to

8 A g-1

S10

NiS2–CoS2 composites 751.8 F·g-1 at 5 A·g-1 0.01% after 1000

cycles at 5 A g-1

60.6% from 1 to

10 A g-1

S11

Table S2 Electrochemical performance of NCSC-0.2 hollow dodecahedrons electrode 
compared with some reported carbon materials based electrodes.

Electrode structure Specific

capacitance

Capacitance

degradation

Capacitance

retention

Reference

NCSC-0.2 hollow 

dodecahedrons

620 F·g-1 at 5 A·g-

1

27% after 2000 

cycles at 10 A g-1

81.6% from 1 to 10 

A g-1

this work

PANI/rGO composites 514.9 F·g-1 at 5 

A·g-1

31.9% after 1000 

cycles at 10 A·g-1

68.1% from 0.5 to 

10 A·g-1

S12

Graphene@Polyaniline@Graphene 

sandwich hollow spheres

about 550 F·g-1 at 1 

A·g-1

12.4% after 10000 

cycles at 50 mV·s-

1

46.8% from 0.5 to 

10 A g-1

S13

Mulberry-like carbon fiber web 298.6 F·g-1 at 1 

A·g-1

2.7% after 5000 

cycles at 1 A g-1

about 73.7% from 1 

to 10 A g-1

S14
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