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Synthesis of redox active hydroxide nanomaterials and the development of
electrochemcial energy devices
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New synthesis methods have been developed to incorporate various transition metal
ions (Fe, Co, Ni, etc.) into layered double hydroxides (LDH). Through subsequent exfoliation of highly
crystalline LDH samples,redox active hydroxide nanosheets have been obtained. Hetero-assembly of these
positively charged LDH nanosheets, in combination with negatively charged two-dimensional counterparts
represented by graphene oxide, can be realized via a simple electrostatic process. The resultant
composite materials were tested as electrodes for supercapacitors, exhibiting significant increase in the
capacity as well as superior performance in rapid charge and discharge rate. In addition, examination of
the composites as electrocatalyst for the oxygen evolution reaction from the electrolysis of water
demonstrated that they effectively suppressed the over-potential to an extremely small value (0.21 V).
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