Compare Carbon nanotube with Graphene properties in electrochemical field based on First-principles
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Abstract (300 word limit)
Lots of studies about the applications of Carbon nanotube (CNT) was carried out for the CNT novel hollow-tube structure, nanometer dimensions, high specific surface area and excellent electronic semi-conductivity and conductivity. Graphene(GR), the truly two-dimensional (2D) planar monolayer of sp2 carbon atoms, has attracted significant attention in many disciplines, ranging from physics and chemistry to materials science and biological engineering, since it was first directly isolated from graphite by Novoselov in 2004.
By the look of development, First-principles electronic structure calculations are a powerful tool to elucidate microscopic details of structures and properties in electrochemical field. The progress in the First-principles modeling of structures and processes in electrochemical energy storage and transfer is strongly linked to the advances in experimental techniques, and it requires a close collaboration between theory and experiment.
Here, we reported the electrochemical performance of CNT and GR by First-principles calculation, which based on DFT were performed using DOML3 and CASTEP program (Materials Studio7.0). We make the best of the theoretical calculation demonstrated that band gap value for 0.500eV, 0eV in figure1. Hence, CNT electron transition needs to be under a abundant of energy than GR, affected the electrochemical property. It is showed that GR has notably electrochemical property. Furthermore, Experiment is also in accord with the results in figure2. The specific capacitance of CNT and GR were 29.69 F g-1 and 333 F g-1, respectively, at a current density of 1 A g−1 with three-electrode system.
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Figure 1. (a,b) Band gap and Density of states of GR; (c,d) band gap and Density of states of CNT.
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Figure 2. Comparison of the CNT and GR electrodes are shown in CV curves at a scan rate of 200 mV s−1 and (e) GCD curves at a current density of 1A g−1, respectively.
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