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Figure S1. a, b) SEM images of rGO foam with the concentration of 1 mg mL-!. ¢, d)
SEM images of conventional rGO foam with concentration of 3 mg mL-!.

The relatively thin and small sheets of graphene were obtained by using the low
concentration of GO suspension due to the solvent prompting diffusion of graphene
sheets. The corresponding big sheets were obtained by using conventional
concentration of graphene suspension. It is obviously to see that the graphene sheets
were smaller and thinner through freeze drying by low concentration of GO suspension
(Figure Sla, b) than by comparatively high concentration of GO suspension (Figure
Slc, d).
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Figure S2. a, ¢, e) Typical SEM image of the GO foam obtained by freeze drying GO
suspension (a), rGO foam with high concentrate (3 mg/mL) obtained by annealing (c)
and O-PGF obtained through RS strategy (e). b, d, f) EDS of the GO foam (b), rGO
foam (d) and O-PGF (f). The tables inset in (b), (d) and (f) are the corresponding
quantitative elemental analysis results.

It’s obviously to find that there are only two elements (C and O) for the three samples
(Au comes from gold sputtering in GO foam). The GO foam with C/O ratio of 2.10,
and the rGO foam with C/O ratio of 13.92, while the O-PGF with a high C/O ratio of
24.97, which demonstrates that the O-PGF reduced more completely by high

temperature reducing with low concentrate GO for freeze drying.
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Figure S3. a, b) Digital photograph of O-PGF with different GO concentration. The O-
PGF was obtained by vacuum filtering of the rGO suspension with the relative low GO
concentration (1 mg mL!) (a) and with the conventional GO concentration (3 mg mL-
1. The photos inset in (a) and (b) are the corresponding state of rGO suspension,

respectively. The scale bar is 5 cm.
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Figure S4. XRD were used to characterize the GO foam. XRD pattern shows the

representative peak of 11.02° of GO.

S5



<0.09

0.06f

5
=
S

Pore Volume (cm® g! nm
>
=4
w

24 6 8 10
Pore width (nm)

Figure S5. The corresponding pore-size distribution (PSD) curve of O-PGF obtained
by using Barrett-Joyner-Halenda (BJH) method.
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Figure S6. CV curve of the O-PGF based ECs obtained at scan rate of 1000 V s!.
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Figure S7. CV curves of the O-PGF based ECs in comparison with the capacitor using

gold foil as electrodes, in which gold foils replace the O-PGF electrodes.
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Figure S8. Nyquist plot; inset: the expanded view at high frequencies.
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Figure S9. Plot of specific areal capacitance (C,) as a function of frequency for ECs

with bare gold electrodes.
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Figure S10. Plot of tx¢ as a function of frequency for O-PGF based ECs. At 120 Hz,
the trc is 0.98 ms which is much shorter than AECs (8.3 ms).
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Figure S11. a, b) Raman spectra (a) and XRD patterns (b) of rGO foam and rGO film,
respectively.

The Raman spectrum of rGO film exhibits two prominent bands at around 1350 and
1591 cm'!, which are attributable to the D and G bands of thermally reduced graphene
oxide (Figure S7a). No shift in the D or G band is observed for rGO foam and even for
O-PGF (Figure 2h), which indicates these samples with the same chemical construction.
This was also verified by the corresponding XRD patterns with similar diffraction peaks

at20 = 23.7° (Figure S7b).
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Table S1. Summary of the other similar work in recent years from the literature and

this article.

Materials Phase at T,(ms)  RC(V/s) Cg (ON Refence
Tre (ms) 2 2

120 Hz (mF/ecm”)  (mF/cm’)
AEC 85.5° 8.3 N/A N/A N/A commercial
G 82 0.2 N/A N/A N/A 0.175 sl
ErGO 84 1.35 0.238 400 0.487 0.283 s2
TRGO 30 23 4.1 0.5 N/A 3.55 s3
CNT film 82.2 0.181 0.501 450 N/A 0.282 s4
VG 75.4 0.35 1.9 8 0.32 N/A s5
PEDOT-MSC 65 0.8 33 500 9 N/A s6
carbon sponge 78 0.319 0.371 N/A N/A 0.172 s7
Ultrathin Printable ~ 55-70 <1 1.0-2.9 2000 1 0.179 s8
Graphene
[EMM][NT£,]/SOS 69.4 N/A 2.512 N/A N/A 0.082 s9
(90 pum)
PEDOT:PSS films 83.6 0.15 0.588 1000 N/A 0.994 s10
OoMC 80 560 1 450 0.963 0.559 sl
(TEAOH)- 81 0.16 0.63 1000 0.119 0.04 s12

Based polymer

PiCBA 73 0.83 0.27 50 0.15 N/A s13
Ketjen black 80 8.3 N/A 600 1.2 0.574 s14
ERLGO 80.5 0.219 0.563 1000 N/A 0.151 s15
SWCNT film 752 0.2 N/A 500 N/A N/A s16
GMFs 823 0.32 N/A 2000 0.306 N/A s17
rGO/PEDOT:PSS  81.4 N/A 0.517 500 5365 N/A s18
IT MoSySex1n 63 1332 N/A 1000 0.45 N/A s19
(rGO) fibers 76 0.241 0.68 500 N/A N/A 520
EOG 80.5 N/A 0.073 1000 1.07 N/A s21
(PEDOT) 82 0.067 0.464 2000 N/A 0.27 $22
film/ErGO

VOGN 80 1 N/A 1000 0.055 0.038 s23
MSCs 732 N/A 0.32 1000 11.6 0.151 s24
O-PGF 53 0.98 1.46 2000 3.8 0.755 This work
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