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Creation of electrochemical Peltier devices
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A thermocell is a type of thermoelectric device that converts temperature
differences into electrical energy by utilizing entropy changes associated with redox equilibrium.
The inverted reaction is called electrochemical Peltier effect, which produces a temperature
difference by applying an electric current to this cell. We introduced various molecular techniques
to the electrochemical Peltier effect. First, a measurement system was designed to demonstrate the
electrochemical Peltier effect. Using this system, we succeeded in confirming a cooling effect of
about 0.1 K in the ferrocyanide/ferricyanide system. We then applied this system to the I-/13-
system to demonstrate the electrochemical Peltier effect, and furthermore, we found the enhanced
cooling effect by the introduction of a host molecule. This shows that the inclusion and elimination

reactions are electrically induced, thereby realizing heat transport.
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