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Fig. S1 The enlarged AFM figure of GQDs/Gr in Fig.1 (a-d) AFM profile of 

GQDs/BL-G within different directions (randomly chosen), indicative of the GQDs 

located on the porous graphene.



Fig. S2 (a) AFM image and (b) corresponding profile of GQDs/Gr.

Fig. S3 The XRD pattern of GQDs/Gr.



Fig. S4 (a) CV curve at scan rate from 5-200 mV s-1 (b-c) Galvanostatic 
charge/discharge curves under different current densities ranging from 0.2-50 A g-1

Fig. S5 (a) Energy density and power density of GQDs/Gr (Power density of 225 W 
kg-1 and energy density of 35.1 Wh kg-1) compared with other biomass based 
supercapacitor 

Table S1. Electrochemical performance of biomass-based supercapacitors.

Product Resources Specific capacitance 
(F g-1) and Cycling 

Stability (%)

Relaxation 

time constant 

(τ0)

Conductivity

Resistance 

(Ω)

Ref.

GQDs/Gr 

hetero-junction

Lignin 404.6 F g-1 (0.1 A g-1)

97 % (10,000 cycles)

0.3 s 0.344 This 

work

Activated 

Carbon

Lignin 102.3 F g−1(1 A g−1)

Not given

1.25 s 0.391 S1



carbon fiber Lignin 155 F g−1 (0.1 A g−1)

94%(6,000 cycles)

- - S2

Electrospun 

carbon fiber

Lignin 267.32 F g−1 (5 A g−1)

96.7%(5,000 cycles)

- - S3

Porous carbons Lignin 208 F g−1 (0.1 A g−1)

96%(1500 cycles)

- ~1.6 S4

Porous carbons Lignin and 

melamine

 

337 F g−1 (0.5 A g−1)

98% (3000 cycles)

- 0.6 S5

Lignosulfonate/

Graphene 

Lignosulf

onate and 

GO

408 F g−1 (1 A g−1)

84% (10,000 cycles)

0.56 s 0.4 S6

Porous carbon 

nanospheres

Resorcinol 

and 

formaldeh

yde resin

402.5 F g−1 (1 A g−1)

96% (5,000 cycles)

3 s - S7

Porous nitrogen-

doped carbon

lignin-

derived 

byproduct

312 F g−1 (1 A g−1)

98 % (20,000 cycles)

0.49 s 0.29 S8

N,S-codoped 

porous carbon 

nanosheets

willow 

catkin

298 F g−1 (0.5 A g−1)

98% (10,000 cycles)

4.54 s 0.6 S9

porous

carbon 

nanosheet

Soybean 

milk 

powder 

240.7 F g−1 (1 A g−1)

89.3% (5000 cycles)

~1 s 0.6 S10

1D carbon 

nanobelts

Tofu 262 F g−1 (0.5 A g−1)

102% (10,000 cycles)

0.9 s 0.3 S11

Activated carbon Bark 155 F g−1 (0.5 A g−1)

96% (10,000 cycles)

1.62 s 0.9 S12

Nitrogen-doped 

ginger straw 

carbon 

straw 122 F g−1 (0.5 A g−1)

82.7% (10,000 cycles)

2.6 s 5.4 S13

Sheet-like 

porous carbon

Walnut 

shell

330 F g−1 (0.1 A g−1)

95 % (10,000 cycles)

0.25 s - S14



Graphene-like 

Porous Active 

Carbon

Lotus 340 F g−1 (0.5 A g−1)

98% (10,000 cycles)

- 0.45 S15

vertically 

aligned graphene 

nanosheet arrays

Bark 398 F g−1 (0.5 A g−1)

96.3% (10,000 cycles)

0.59 s 0.36 S16

Table S2. Electrochemical performance of GQDs strategy modified carbon -based 
supercapacitors.

Product Resources Specific capacitance 
(F g-1)

Relaxation time 
constant (τ0)

Ref.

GQDs/Gr hetero-

junction

Lignin 404.6 F g-1 (0.1 A g-1) 0.3 s This work

GQDs/Porous carbon Pluronic 315 F g−1 (1 A g−1) 5.62 s S17

GQDs/Carbon 

nanofiber

PAN 335 F g−1 (1 A g−1) 0.44 s S18

GQDs/Microporous 

carbons

Coal 270 F g−1 (0.1 A g−1) 16 s S19

GQDs/Porous carbon 

nanosheets

Coal 230 F g−1 (1 A g−1) - S20

GQDs/Activated 

Carbon

Glucosamine 388 F g−1 (1 A g−1) 0.68 s S21

CDs/ graphene Citric acid 338 F g−1 (1 A g−1) - S22

CDs/ graphene oxide 

hydrogel

Glucose and 

GO

264 F g−1 (1 A g−1) - S23
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