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Fig. S1 XPS full-spectrum of LDC3.
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Fig. S2 SEM image and elemental mapping images of LDC3.

Fig. S3 BJH pore size distributions of carbon samples of LDCx.
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Fig. S4 GCD curves of LDC1 (a), LDC3 (b) and LDC6 (c) with a 73 wt% ZnCl2 aqueous solution as 

electrolyte at different current densities.

Fig. S5 CV curves of LDCx at the scan rates of 5 mV s-1 (a) and 200 mV s-1 (b) respectively. 

Fig. S6 Nyquist plots of LDH3 at different temperatures
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Fig. S7 GCD curves (2 A g-1) of ZHS with LDC3 and LDH3 at different voltage windows.

Fig. S8 GCD cycles of the zinc-ion hybrid supercapacitor (Zn/LDH3/LDC3) at 0.5 A g-1.

Table S1 Components of sawdust and washed solid residues after hydrothermal treatment.

Sample Solid yield Cellulose Hemicellulose Lignin Others

Sawdust 100% 41.3% 17.2% 34.6% 6.9%

WSR1 75% 40.7% 11.3% 45.3% 2.7%

WSR3 60% 43.2% 8.1% 46.6% 2.1%

WSR6 29% 45.6% 5.4% 47.2% 1.8%



5

Table S2 Comprehensive comparison of various zinc-ion hybrid supercapacitors.

Research in 

the main text
Cathode material Electrolyte Voltage

Energy density/ 

Power density

Capacity retention/ 

Cycle number/ 

Current density

This work
Lignocellulosic biomass-

derived carbon 

Lignocellulosic 

biomass-derived 

hydrogel with 

[ZnCl2]

2 V

65 Wh kg-1 at 

7.52 kW kg-1 and 

226 Wh kg-1 at 

492 W kg-1

100%/ 30000/ 5 A g-1

Ref. 3
Commercial activated 

carbon 

2 M aqueous 

ZnSO4 
1.6 V

30 Wh kg-1 at 

14.9 kW kg-1
91%/ 10000/ 1 A g-1

Ref. 5
Silk-derived activated 

carbon

PAM hydrogel 

with [ZnCl2]
1.8 V

217 Wh kg-1 at 

450 W kg-1
95%/ 100000/ 5 A g-1

Ref. 7 N/P co-doped graphene
1 M aqueous 

ZnSO4
1.8 V

95 Wh kg-1 at 450 

W kg-1
82%/ 15000/ 10 A g-1

Ref. 12
Coconut shell activated 

carbon

PVA/MMT 

hydrogel with 

[Zn(ClO4)2]

1.8 V
190 W h kg-1 at 

90 W kg-1
99%/ 10000/ 5 A g-1

Ref. 25
Ethanol-derived porous 

carbon 

Gelatin gel with 

[ZnSO4] 
1.6 V

82 W h kg-1 at 

104 W kg-1
88%/ 10000/ 1 A g-1

Ref. 26 Porous carbon nanofiber
2 M aqueous 

ZnCl2 
1.6 V

143 Wh kg-1 at

367 W kg-1
93%/ 10000/ 10 A g-1

Ref. 28
Cross-linked porous 

carbon nanosheets

PVA gel with 

[Zn(Ac)2/KOH]
1.6 V

89 Wh kg-1 at 79 

W kg-1
102 %/ 10000/ 5 A g-1

Ref. 34
Potassium citrate derived 

carbon 

1 M aqueous 

Zn(CF3SO3)2
1.6 V

125 Wh kg-1 at 76 

W kg-1
93%/ 60000/ 10 A g-1

Ref. 48
Chitosan derived porous 

carbon

2 M aqueous 

ZnSO4
1.6 V

93 Wh kg-1 at 

3633 W kg-1
91%/ 5000/ 1 A g-1
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