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Preparation of Graphene Oxide

Briefly, 1 g of graphite was mixed with NaNOs and concentrated H2SOs, followed by the addition
of KMnOs to the mixture under steady stirring, in which the temperature was maintained at 35 °C
for 3 h. Afterwards, an aqueous solution of H202 was introduced into the flask. The as-received
product was washed with ultrapure Milli-Q water and centrifuged. Then, the graphite oxide was
treated with diluted HCI and washed with water until a neutral pH was reached. An aqueous
dispersion of GO (1.2 mg mL-') was prepared via ultrasonication for 6 h.

Electrochemical Measurements

The electrochemical performance of the materials was first investigated via cyclic voltammetry
measurements (CV) at a scan rate of 1-100 mV s in the potential range of —0.65 to 0.25 V. Moreover,
galvanostatic charge—discharge (GCD) experiments at current densities ranging from 0.2 to 20 A g
and electrochemical impedance spectroscopy (EIS) measurements under an open circuit potential in
the frequency range of 100 kHz to 10 mHz were performed. The reference and counter electrodes
were HglHg:SOs and pitch-based KOH-activated carbon, respectively. The PPy and PPy/GO
electrodes were binder-free, containing 95 wt.% of the active material and 5 wt.% of carbon black
(CB). The electrodes from rGO contained 90 wt.% of the active material, 5 wt.% of polyvinylidene
fluoride (PVDEF, Kynar Flex) and 5 wt.% of CB.

The specific capacitance (Csp, F g™') of the electrode material can be calculated according to the
following Equations (1) and (2):
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where [ is the discharge current (A), At is the discharge time (s), m is the mass of the active electrode
material (g), AV is the discharge potential window (V) and v is the scan rate (V s1).

The specific energy (E in Wh kg™) and specific power densities delivered (P in kW kg™!) by an
adopted symmetric supercapacitor based on hybrid materials were calculated using Equations (3)
and (4), respectively:
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where Cy, is the specific capacitance of the electrode (F g™), V is the voltage (V) and ¢ is the discharge
time (s).
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Figure S1. Cls high-resolution spectra of reduced graphene oxide (rGO) and polypyrrole (PPy).
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Figure S2. N1s high-resolution spectra of PPy.
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Figure S3. Cyclic voltammetry (CV) curves for (a) rGO and (b) PPy at the various scan ratesina 1M

H2S0O4 electrolyte.
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Figure S4. Nyquist plots of rGO and PPy with an inset representing the high-frequency range.
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Table S1. Comparison of the PPy and carbon nanostructure composites” electrochemical performance

in aqueous electrolytes.
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Abbreviations: PPyNTs—polypyrrole nanotubes; NTBP —multiwalled carbon nanotubes buckypaper;
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GPG@MT —rGO/PPy/rGO microtubes; GNS—graphene nanosheets.
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