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Figure S1. FTIR spectrum of graphene acid.
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Figure S2. Comparison of (a) Raman and (b) XPS spectra of graphene acid from three independent
syntheses.

74 nm m

218 GA
60 §.2w7§
50 S04 F
40 fi2ﬂ5 ?
Q E
0 T 214F
203 E
20 E
2.2 F
10 Eoaley s | I | R | Lissas |
0 00 02 04 06 08 10

Position [um]

Figure S3. (a) AFM image of graphene acid and its corresponding high profile (b).
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Figure S4. BET measurement of graphene acid with corresponding pore distribution (inset of Figure

s4).

Table S1. Comparison of specific capacitance, energy density, power density, cyclic stability and
capacitance retention in GA, commercial graphene from Ossila and other published comparable

materials.

Reference Cs (F/g) E (Wh/kg) P (kW/kg) Cyclic Stability Retention
[1] 96 12.25 0.5 10,000 91
[2] 53 6 0.5 10,000 92
[3] 367 16 0.8 1000 >100
[4] 141 19 0.5 20,000 90
[5] 261 36 0.5 200 93

Ossila graphene 92 12.8 0.5 - -
GA (1A/g) 109 15 5 60,000 95
GA (10 A/g) 117 16 0.5 60,000 95
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Figure S5. Ragone plot showing energy and power density of GA, commercial graphene and other
comparable published materials. Specific capacitance was recalculated using the same metrics and
formulas as in described in the main text of the manuscript, preferably from discharging time of GCD
profiles. Energy density and power density values were calculated using the following equations: E
=(Cs x 0.5 x AV?)/3.6; P =3600 x (E/At), where E is the energy density (Wh kg™), P is the power density
(W kg, Cs has the meaning of specific capacitance (F g-1), AV is the voltage window (V) and At is the
discharge time (s).

Description of Trasatti’'s methodology

Using the Trasatti’s methodology the total voltammetric charge, g1, can be calculated from
estimating charge at v — 0 from the plot g vs v2 (Figure Séb). Electrochemical double-layer (EDLC)
contribution can be obtained from double-layer charge, qo., which is estimated when v — o from the
plot g vs. v-122 (Figure S6a). Then, the pseudocapacitive contribution can be calculated as the difference
between gr and got [6].
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Figure S6. (a) Dependence of g on v-'2, (b) dependence of 4! on v!2 for GA in 1 mol L-! sulphuric acid
electrolyte. (c) bar chart of the contribution of pseudocapacitance (PC) and electrochemical double-
layer capacitance (EDLC) to the total capacitance.
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