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Development of Lightweight Organic Rechargeable Batteries
(National Institute of Advanced Industrial Science and Technology, AIST) OMasaru Yao

Using redox active organic compounds as positive electrode materials can be a solution for
the resource problem of the present rechargeable lithium batteries. Also, organic materials can
show high capacity based on their multi-electron redox reaction, which contributes to the
development of a light-weighted and high gravimetric energy density battery. We have been
working on cyclic compounds bearing carbonyl groups'? and have reported that some
materials show high capacities exceeding 400 mAh/g.* For further increase in capacity, the use
the redox reaction of nitrogen nuclei is effective. As an example, we synthesized a phenazine
analogue which shows a high capacity of more than 600 mAh/g. Also, the mechanism analysis
is important considering a practical application. In this presentation, some analytical techniques
will be explained in addition to the charge/discharge performance of our organic battery
compounds.
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Figure 1: Charge/discharge reactions of (a) 1,4-benzoquinone and (b) naphthazarin Li salt,
along with (c) an initial discharge curve of a naphthazarin dimer.
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Figure 2: (a) Charge/discharge reaction of phenazine-1,4,6,9-tetrone and (b) its initial

discharge curve.
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