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Investigation of electrokinetics at flowing water on doped graphene
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Liquid-flow-induced electricity generation from graphene-water interface has

received attention for novel energy harvesting. In this research, we have obtained electricity
generation from a single water droplet motion on graphene, and investigated the effect of the
graphene surface condition on the electricity generation, which is controlled by heteroatom doping.
As a result, nitrogen-doped graphene shows 3 times higher voltage generation compared to pristine
graphene due to the doping-induced surface charging.The surface potential tuning is shown to play an

important role. Furthermore, to investigate the mechanism and quantification of power density, we
have fabricated micro-flow-chip which induces controlled-flow. The output performance per unit
contact area between water and graphene is found to be proportional to the flow speed, with an
electromotive force density of 0.0025 microvolt. The ability to quantify output density will help to
construct guidelines for future applications.
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