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RGO itself with perfect microstructure, at first, it containing the right amount of oxygen functional groups, avoid the stack of graphene sheet. The second point, the capture electron more relevant with defect in the electrolyte, however, rGO with abundant defects. Here, we have identified the electrochemical properties of CNT, GO and rGO using first-principles calculations, which confirmed that carbon-based band gap value for 0.500 eV, 3.328 eV and 0.144 eV, respectively. It is well known that the band gap affect the electron transition and electronic conductivity, thus, compared with CNT and GO the easily to electron transition of rGO, furthermore, self-structure with defect usable capture the electronic in the electrolyte, it presence excellent electrochemical performance. Experiment is also in accord with the results. The specific capacitance of CNT, GO and rGO were 45.27 F g-1, 0.608 F g-1 and 238.8 F g-1, respectively, at a current density of 1 A g−1 with three-electrode system. In addition to, the band gap value will alter with the oxygen coverage density for O/C ratio, hence, could adjust the oxygen content to enlarge the application range of rGO, especially it will be show outstanding value in the supercapacitors.
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Figure 1. (a) Total density of states of the configuration of CNT, which band gap is 0.500 eV.(b) Total density of states of the configuration of GO, which band gap is 3.328 eV.(c) Total density of states of the configuration of rGO, which band gap is 0.144 eV.(d) Comparison of the CNT,GO and rGO electrodes are shown in CV curves at a scan rate of 80 mV s−1 and (e) GCD curves at a current density of 1A g−1, respectively.
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