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Table S1. Synthesis, surface area and pore analysis, and composition analysisa of carbon 
materials.

Lignin
(g)

Hemicellulose 
(g)

NaOH
(g)

SP 
(g)

Product
(g)

BET 
surface 
area
(m²/g)

C 1s N 1s O 1s S 2p

LC 4 / / / 1.4 2.2 0.675 / 0.325 /

SHLC 4 / 4 / 1.07 374.8 0.574 / 0.426 /

SPLC 4 / / 4 1.69 249 0.586 0.018 0.391 0.005 

SP2LCb 　 　 　 0.5 0.44 103.6 0.642 0.061 0.276 0.021 

HC / 4 / / 0.76 6.6 0.585 / 0.415 /

SHHC / 4 4 / 0.22 405.3 0.756 / 0.244 /

SPHC / 4 / 4 0.98 1217.9 0.526 0.024 0.436 0.013 

SP2HCb 　 　 　 0.5 0.53 42.5 0.626 0.047 0.311 0.016 
a atomical percentage values are used; b equal amount of SPLC or SPHC were used for the 
synthesizing. 
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Figure S1. SEM images of (a) lignin, (b) hemicellulose, and (c) sodium pyrithione.
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Figure S2. (a) FTIR spectra for Lignin and hemicellulose, (b) XRD patterns and (c) TGA 

curves for Lignin, hemicellulose, and sodium pyrithione.
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Figure S3. Photos of (a) lignin powder, (b) hemicellulose power, (c) mixture of lignin and 

NaOH (w/w: 1/1), (d) mixture of hemicellulose and NaOH (w/w: 1/1), (e) mixture of lignin 

and sodium pyrithione (w/w: 1/1), and (f) mixture of hemicellulose and sodium pyrithione 

(w/w: 1/1) in water. 
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Figure S4.  High-resolution XPS spectra of (a) N1s and (b) S2p for SP-activated carbons.
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Figure S5. (a) Raman spectra and (b) XRD patterns of SP2HC and SP2LC.
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Figure S6. (a) Nitrogen absorption/desorption isotherms and pore analysis based on (b) 

BJH and (c) DFT calculations. 
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Figure S7.  CV profiles for different ZICs at different scan rates.
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Figure S8.  CD profiles for different ZICs at different current densities.
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Figure S9. Open circuit voltage-time profile of SPHC-based ZIC.


