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Table S1. Comparison of capacitance of the rGO/CNTs electrode in literature data.

Ref. Charateristics Electrolyte, system Gravitic 
Capacitance

Volumetric
Capacitance

1 rGO/SWCNT BMIM BF4,
2 electrode 222 F g-1 at 1 A g-1 -

2 rGO/MWCNT, 
self-assembled

1M H2SO4,
3 electrode 279 F g-1 at 1 A g-1 -

3 GO/MWCNT 1M H2SO4,
3 electrode 180 F g-1 at 0.4 A g-1 -

4 rGO/MWCNT, 
amin functionalized

0.5M H2SO4,
3 electrode 175 F g-1 -

5 rGO/MWCNT film 6M KOH,
3 electrode 265 F g-1 at 0,1 A g-1 -

6 rGO/MWCNT, 
Poly(ethylenimine) assited

1M H2SO4,
3 electrode 120 F g-1 at 1 V s-1 -

7 rGO/SWCNT 1M KCl, 2 electrode 201 F g-1 at 0.5 A g-1 -

8 rGO/MWCNT 3M KCl, 2 electrode 6.1 mF ㎝-2
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Table S2. Comparison of capacitance of solid-state supercapacitors demonstrated in this 
study with literature data.

Ref Characteristics Electrolyte, 
System

Capacitance
/ F g-1

Volumetric
Capacitance Mass loading Electrode 

thickness

9 SWCNT, printable 
film PVA-H3PO4 110 F g-1 3.62 ㎝-2 33.3 ㎍ ㎝-2 ~ 0.6 ㎛

10 rGO, Laser scribing PVA-H3PO4 203.8 F g-1 7.34 ㎝-2 36.3 ㎍ ㎝-2 ~ 7.6 ㎛

11 rGO, cellulose 
composite paper PVA-H3PO4 68.1 F g-1 46 ㎝-2 680 ㎍ ㎝-2 -

12 rGO, Hydrogel 
solide-state PVA-H2SO4 93 F g-1

372 F ㎝-2, 

6.25 F ㎝-3
2000 ㎍ ㎝-2 ~ 185 ㎛

13 rGO pattern PVA-H3PO4 285 F g-1
0.462 F ㎝-2, 

359 F ㎝-3
0.315 ㎍ ㎝-2 0.025 ㎛

RGO-SCNT25 PVA-H3PO4 53.2 F g-1
85 F ㎝-2, 

50 F ㎝-3
1600 ㎍ ㎝-2 17 ㎛

This
work

RGO-SCNT50 PVA-H3PO4 45.2 F g-1
81 F ㎝-2, 

40 F ㎝-3
1800 ㎍ ㎝-2 20 ㎛



Fig. S1. The 1H spectra of (a) p-sulfonic acid and (b) 4-Benzenediazoniumsulfonate.



Fig. S2. The schematic images of RGO-CNT and RGO-SCNT electrodes.

Fig. S3. (a) Optical image of CNTs and SCNTs dispersion solution in H2O. (b) FT-IR spectra 

of CNTs and SCNTs. (c) XPS spectra of CNTs and SCNTs.



Fig. S4. Voltage drops of galvanostatic charge-discharge for RGO-CNT50 and RGO-

SCNT50.



Figure S5. The comparison water contact images (down and upside) of RGO, RGO-SCNT25, 

RGO-SCNT50, and RGO-SCNT75.



Fig. S6 The SEM images and water contact angle (inset) of (a) film-RGO-SCNT50, (b) 
spray-RGO-SCNT50, (c) CV curves at scan rate of 20 mV sec-1, (d) Volumetric capacitance 
with different scan rate from 2 to 100 mV sec-1.

Fig. S7 Cycling stability of the RGO-SCNT50 at 100mV sec-1



Fig. S8 Nyquist impedance plots and fitting data for Rs and RIT.

Table S3. The specification and capacitance data of solid-state supercapacitors demonstrated 
in this study.

Electrode specification Specific capacitance a) Water contact 
angles Resistance (Ω) b)

CNT r
atio (w

t%)

Weight 
(mg)

Thicknes
s (㎛)

Bulk de
nsity

(g ㎝-3)

Volumetric
(F ㎝

-3
)

Areal
(mF ㎝

-2
)

Gravimetric
(F g

-1
)

Down
side

Top
side RS RIT

RGO - 2 18 1.11 6.3 10.6 5.3 78.8 79.1 60 ~380

RGO-C
NT50 50 2.1 40 0.53 18.5 74 35.2 82.4 89.8 15.5 53

RGO-S
CNT25 25 1.6 17 0.94 50.1 85.2 53.2 62.7 78.1 20.8 ~ 60

RGO-S
CNT50 50 1.8 20 0.9 40.7 81.4 45.2 56.3 66.7 20.2 19.2

RGO-S
CNT75 75 1.8 28 0.64 16.8 47.1 26.2 42.7 59 24.6 12.3

Spray-R
GO-SC
NT50

50 0.7 10 0.7 46.2 46.2 66.1 - - - -

a) Calculated from the CV curves at 5 mV sec-1; b) Obtained from the Nyquist impedance plots
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