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Supplementary Tables and Figures 

Table S1 Sample preparation parameters and nomenclature 

 

Sample 

number 

p-toluenesulfonic acid hydrolysis pyrolysis 

Concentration Temperature Time cellulose/lignin ratio Nomenclature Nomenclature 

4 75 wt% 65 ℃ 60 min 4:1 w/w LCNF-4 GC-4 

5 40 wt% 80 ℃ 90 min 5:1 w/w LCNF-5 GC-5 

8 50 wt% 80 ℃ 60 min 8:1 w/w LCNF-8 GC-8 

30 80 wt% 80 ℃ 30 min 30:1 w/w LCNF-30 GC-30 
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Fig. S1 a-c AFM topographic image, height curve, and AFM phasic image of the 

framed area in Figure 1(i) of the main text. d-g Representative AFM topographic and 

phasic images of pure lignin (d, e) and cellulose (f, g) 

 

Fig. S2 (a) XRD curves of LCNF-4, LCNF-5, LCNF-8 and LCNF-30. (b) XPS survey 

curves of LCNF-4, LCNF-5, LCNF-8 and LCNF-30. (c, d) XPS curves of C1s and O1s 

with deconvoluted peaks 
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Fig. S3 XRD curves of the carbonized samples 

 

Fig. S4 FT-IR curves of the carbonized samples 

 

Fig. S5 XPS survey curves of the carbonized samples. b XPS curves of C1s with 

deconvoluted peaks 
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Fig. S6 Raman spectroscopy curves of the carbonized samples 

 

Fig. S7 2-D colored RL values of C-lignin and C-cellulose 

 

Fig. S8 Curves of a real part and b imaginary part of the permittivity of GCs 
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Fig. S9 Cole-Cole plots of GC-4, GC-5 and GC-30 

 

Fig. S10 Schematic illustration of electromagnetic loss mechanism 

 

Fig. S11 2-D colored RL values of GC-8 after the 7-day incubation period in an 

aqueous solution of a pH=5.6 and b pH=8.5 
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