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Metal organic framework (MOF) is a kind of porous materials composed of metal ions and |igands. Because
of the robust frameworks and dual redox reactions of metal ions and |igands, MOFs have been used as
cathode active materials of rechargeable batteries with a high capacity during multiple cycles[1]. In
this work, we used MOF with a disulfide moiety in ligands as cathode since disulfide undergoes
two—-electron redox reaction and is promising for high capacity batteries

Firstly, the solvothermal reaction between Mn ions and anthraquinone dicarbocyalte (AQDC) gave a new
3-D structure MOF, in which Mn 7 clusters were bridged by AQDG |igands. Charge/discharge curves of the
Li battery using this Mn-MOF as cathode active materials exhibited a gravimetric capacity of 200 mAh/g
during 100 cycles, which is larger than that of the usual Li ion battery. In situ Mn K-edge XAFS analyses
demonstrated that this large capacity can be explained by Mn valence change between 3+ and 2+ and two
electrons redox of anthraquinone groups. Solid-state NMR studies also revealed that this electrochemical
process includes both Li* and PFgs, which suggested that this battery is promising in the viewpoint of
high Coulomb efficiency.

We also examined the battery performance of two—dimensional MOF composed of Cu ions and redox active
dipyridyl disulfide ligands. As a result, this battery exhibited a higher capacity of 174 mAh/g and
a stable cycle performance. Cu and S K-edge XAFS analyses revealed that this phenomenon was caused by
a reversible dual redox reaction of Cu ions and disulfide ligands. This indicated that the robust MOF
framework enabled disulfide |igands to break and recombine S-S bonds reversibly in the battery reaction.

In this work, we succeeded in the development of Li batteries with a high capacity and a stable cycle
performance by using multi-electrons redox MOFs as cathode active materials




