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A Method of Economic Evaluation for MCFC Power Generation
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Flexible, Tunable, and High Capacity Ultracapacitor using Nitron-Doped Graphene
*Hyung Mo Jeong, Weon Ho Shin, Yoon Jeong Choi, **Jeung Ku Kang, **Jang Wook Choi

We developed a simple method to synthesis a nitrogen doped graphene, nitrogen plasma treated graphene (NPG)
sheets thought nitrogen plasma etching of graphene oxide (GO). X-ray photo electron spectroscopy (XPS) study of
NPG sheets treated at various plasma conditions reveal that N-doping is classified to 3 kinds of binding
configurations. The nitrogen doping concentration is at least 1.5 at % and up to 3 at% with changing of ratio of
nitrogen configuration in NPG. Our group demonstrate ultracapacitor with high capacity and extremely durable using
a NPG sheets that are comparable to pristine graphene supercapacitor, and pseudocapacitor using polymer and metal
oxide with redox reaction, capacitance that are three-times higher, and a cycle life that are extremely stable. We also
realized flexible capacitor by using the paper electrode that are coated by NPG sheets. NPG paper capacitor presented
almost same performance compare with NPG on a metal substrate, and durability is much more enhanced than that.
To additionally explain that how different kind of atoms in graphene layers can act as the ion absorption sites, we
simulated the binding energy between nitrogen in graphene layer and ions in electrolyte. Increasing the energy
density and long cycle life of ultracapacitor will enable them to compete with batteries and conventional capacitors
in number of applications.
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