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Abstract: Herein, we report hybrid electrodes using mussel-inspired redox-active polydopamine (PDA) functionalized on
reduced graphene oxide (rGO) for high-performance supercapacitors. The extent of polymerization of dopamine is con-
trolled by the polymerization time of dopamine that demonstrates the optimized conditions for hybrid electrodes in terms
of electrochemical performances. Particularly, the PDA provides not only hydroxyl and amino groups (amphiprotic
groups), but also fast and reversible quinone-hydroquinone proton-coupled electron-transfer reactions, enabling improved
capacitive behaviors with respect to areal capacitance, rate capacity, and long cycle lives.
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Figure 1. Process flow for the fabrication of the rGO-PDA hybrid
electrode. The major steps of the process are: (i) spin coating of GO
solution after O, plasma treatment, (ii) reduction of GO at 1000 °C
under the slow stream of forming gas, (iii) polymerization of dopa-
mine.
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Figure 2. I-V curve of rGO film.
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Figure 3. (a) CV curves of rGO and rGO-PDA hybrid electrodes at
a constant scan rate of 50 mV s, (b) A simplified reversible redox
reaction of quinone and hydroquinone present in the PDA during
charging/discharging.
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Figure 4. Areal capacitance values for rGO-PDA hybrid electrodes
prepared by varying the dipping time of rGO in dopamine solution
(10 mM Tris Buffer, pH 8.5).
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Figure 5. Rate capability of rGO and rGO-PDA hybrid electrodes
at different scan rates ranging from 1 to 500 mV s
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Figure 6. (a) Nyquist plots of rGO and rGO-PDA hybrid electrodes
over the frequency range of 10° to 10 Hz measured at equilibrium
open circuit potential (~0 V). (b) Partial plots of (a).
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Figure 7. Long-term cycle stabilities of rGO-PDA-60 and rGO
electrodes and Coulombic efficiency of rGO-PDA-60 electrode.
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