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As part of investigations of energy storage and conversion systems for vanadium ceramics and
polyanions, the positive electrode-active ceramic f-Cu, V4O (1.2 < x < 2) with superlattice
structures that exhibits an electric capacity more than 270 A h kg ! for Li ion batteries is
developed. At around the nonmetal-metal phase boundary of vanadium bronze f'-Cu,V:0s5
(0.24 < x < 0.65), a composition with a dimensionless thermoelectric power factor of 10-
at room temperature is determined to be x = 0.4. For the vanadium polyanion Lig V3 (P207) 3
(POy) » that is one of next-generation positive electrode-active materials, basic properties of
quantum-spin physics are newly studied. Electronic properties and spin dynamics without a
long-range magnetic order irrespective a finite exchange couping constant are understood
on the basis of the XXZ model with the single-ion uniaxial anisotropy. Essential difference
between magnetic properties of integer and half-integer spin systems is also pointed out
from experimental and theoretical viewpoints.
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