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Synthesis of novel cathode active materials based on benzoguinone oligomers

Matsubara, Hiroshi
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In order to invent novel highly efficient batteries that show several times
larger energy densities than those of usual inorganic lithium ion batteries, benzoquinone oligomers
have been prepared and evaluated as cathode active materials for lithium ion batteries. BBQ, which
is a BQ dimer, was synthesized, revealing that BBQ is superior to BQ as a cathode active material.
Various BBQ derivatives were then synthesized to evaluate their properties as cathode active
materials. As the results, BBQ with methoxy group improved cyclability of the batteries while
bridged BQ and trimer of BQ revealed lower efficiency than BBQ. Finally, strong correlation was
found between LUMO of BQ and BBQ derivatives, which is calculated by DFT method, and output voltages

of the batteries in which the derivatives worked as cathode active materials.
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