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Figure S1. Elemental content of cellulose nanofiber papers with varying dopamine content. 

The polydopamine content in the cellulose nanofiber paper can be calculated by 
elemental analysis. Since the cellulose molecule has no N, its presence in the polydopamine-
doped cellulose nanofiber paper can be attributed to the polydopamine component. Based on 
the calculations, adding 0.025 g, 0.05 g, and 0.1 g dopamine into 0.4 g cellulose resulted in 3.4 
wt%, 4.3 wt%, and 8.2 wt% of polydopamine doping, respectively. 
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Figure S2. Elemental content of the original and the polydopamine-doped cellulose nanofiber papers 
pyrolyzed at 700 °C. 
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The carbon yield of the original and polydopamine-doped cellulose nanofiber paper 
pyrolyzed at 700 °C was estimated from their carbon content before and after pyrolysis. 
Notably, polydopamine doping improved the carbon yield (from 16.8% to 28.9%) of the 
pyrolyzed cellulose nanofiber paper (Figure 2d). Moreover, the carbon yields of the pyrolyzed 
polydopamine-doped cellulose nanofiber paper were higher than the estimated ones; the 
carbon yields of the pyrolyzed polydopamine-doped cellulose nanofiber paper were 26.1%, 
26.4% and 28.9% for the polydopamine contents of 3.4%, 4.3%, and 8.2%, respectively, which 
were higher than those (19.1%, 19.8%, and 22.7%) estimated from the original cellulose 
nanofiber paper and neat polydopamine after pyrolysis. 

 
Figure S3. Cross-sectional field emission scanning electron microscopy images of the original and the pyrolyzed cellulose 
nanofiber paper with different polydopamine content (0% and 4.3%). 

 
Figure S4. Field emission scanning electron microscopy images of neat polydopamine. 
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Figure S5. Field emission scanning electron microscopy images of electrode (pyrolyzed 4.3% polydopamine-doped cellulose 
nanofiber paper) (a) before and (b) after electrochemical tests. 

The porous nanostructures of the pyrolyzed polydopamine-doped cellulose nanofiber 
paper were observed before and after electrochemical tests through field emission scanning 
electron microscopy. Prior to the observation, the electrode was washed with distilled water 
after the electrochemical tests to remove excess KOH from the electrolyte, and it was then 
oven dried at 60 °C for 2 h. 

It has been reported that K+ (electrolyte ion) with a large radius can cause the structural 
deformation of the electrode during the insertion and extraction processes [1,2]. In this study, 
however, the pyrolyzed polydopamine-doped cellulose nanofiber paper maintained its 
porous nanostructures even after electrochemical tests, suggesting that the pyrolyzed 
polydopamine nanoparticles were immobilized well on the pyrolyzed cellulose nanofiber 
networks. 

Table S1. Specific capacitance values of cellulose-derived porous carbon materials. 

Materials Surface Area (m2 g−1) 
Additive in 
Electrode Electrolyte Capacitance (F g−1) Ref. 

Carbonized cellulose areogel 646 
acetylene black 

and binder 
1 M H2SO4 

195  
(0.1 A g−1) 

[3] 

Cellulose-derived (3.2%) N-
doped carbon 

472 no 1 M H2SO4 
193  

(0.5 A g−1) 
[4] 

Wood-derived carbon 
nanofiber aerogel 

689 binder 2 M H2SO4 
140  

(0.5 A g−1) 
[5] 

Cotton fabric derived (9.0%) 
N-doped carbon 

617 
carbon black and 

binder 
6 M KOH 

180  
(0.5 A g−1) 

[6] 

Cellulose nanocrystal/ 
cellulose nanofibril derived 

carbon film 
1244 

carbon black and 
binder 

2 M KOH 
170  

(0.5 A g−1) 
[7] 

Pyrolyzed polydopamine-
doped (1.3% N) cellulose 

nanofiber paper  
617 no 6 M KOH 

200 
(0.5 A g−1) 

This work 

 
The pyrolyzed polydopamine-doped cellulose nanofiber paper provided higher specific 

capacitance than previously reported cellulose-derived nanocarbon materials (Table S1). It 
also presented higher specific capacitance than previously reported biomass-derived carbons 
such as lignin- (168 F g−1 at 10 mV s−1) [8], starch- (144 F g−1 at 0.625 A g−1) [9], and alginate- 
(183 F g−1 at 0.5 A g−1) [10] derived porous carbon materials. 
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