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New functions of nanomaterials investigated by using solid-state
electrochemistry

Yoshikawa, Hirofumi

12,600,000

YBCO

In this work, we tried to develop high performance rechargeable batteries by

using metal-organic frameworks (MOFs) and investigate new solid-state physical properties of
transition metal oxides, based on the solid-state electrochemical reactions. Firstly, we succeeded
in synthesizing a novel MOF (Mn-MOF) consisting of Mn ions and AQDC ligands, and found that the
Mn-MOF battery exhibited a high gravimetric capacity of 200 mAh/g and an excellent cyclability in
the cycle performance test. Then, we examined electrochemical control of superconductivity of YBCO
and LTO (LiTi204). In YBCO, as the voltage decreased below 1.5 V in discharge process, its
diamagnetic susceptibilities at 10 K gradually decreased, although Tc was not changed. When the
voltage finally reached 0.95 V, magnetic susceptibilities became nearly zero in a whole temperature
region, which means that its superconducting transition disappeared.In the case of LTO, we succeeded

in controlling Tc by the electrolyte reversibly.
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