Ab initio study of metal binding and subsequent molecular adsorption in graphitic materials
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Recent years, we observe fast growing interest in carbon-based nano-materials such as carbon nanotubes and graphenes. These materials exhibit very intriguing physical properties such as boundary-dependent electrical properties and quantum Hall effects, and have great potentials of application to nanoelectronic devices and energy storage materials. In this presentation, we discuss the binding of alkaline and alkaline earth metals and then the adsorption of hydrogen molecules on such metals using the ab initio pseudopotential methods. First we present the binding characteristics of these metals in graphene nanoribbons and show how such metal binding can distinguish the edge geometry of the ribbons [1]. Next we discuss the hydrogen molecular adsorption on the metal atoms, particularly Ca atoms, bound to graphenes and graphene superstructures [2,3]. We particularly focus on the adsorption mechanism of hydrogen molecules on Ca atoms. Implication to the research of hydrogen storage materials is also discussed.
This work has been done in collaboration with Gyubong Kim and Seon-Myeong Choi of POSTECH, and Seokho Lim and Noejung Park of Dankuk Univ.
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