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Highly Efficient Thermal-Electric Energy Conversion Mechanism Utilizing Phase
Transitions in Solid Materials
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A tertiary battery generates electricity by changing the temperature of the
environment surrounding the battery. If a material exhibiting a phase transition is used for the
electrode, a large potential change is generated, allowing for the development of a highly efficient

tertiary battery. To determine the design guidelines, it was necessary to understand the phase
transition behavior of electrode materials. As a result, it was found that the charge-transfer phase
transition occurs almost everywhere with respect to the Na concentration in the cobalt-manganese
Prussian blue analogue, which exhibits a charge-transfer phase transition just above room
temperature. In addition, we proposed theoretical equations for thermal voltage and discharge
capacity, which are the performance indexes of tertiary batteries, and found that the experimental
results can be reproduced by these equations.
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