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Abstract The Peltier heat absorbed or evolved at the solid/liquid interface in the unidirectional solidification process
could contribute to the increase of temperature gradient in liquid and growth velocity, and the enhancement of crystal
orientation. In this study, in order to measure the Peltier heat generated at the solid/liquid interface as a way of appli-
cation to crystal growth, the thermoelectric effects were investigated on the temperature changes at the solid- and lig-
uid- phase of the same material and its interface. Through the theoretical consideration, it was possible to separate sole
Peltier, Thomson or Joule heat from the temperature changes due to current density, polarity, and temperature gradi-
ent. Thomson coefficient of solid- and liquid-phase as well as Peltier coefficient at the solid/liquid interface could be
obtained.
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Fig. 1. Schematic illustration of the thermoelectric effect at the
solid/liquid interface.
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Fig. 2. Interface movement due to the Peltier heat at the solid/
liquid interface. (D, Ds: length of liquid phase and solid phase,
respectively) (a) equilibrium state (b) interface move-up by
heat absorption {c¢) interface move-down by heat evolution
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Fig. 3. Variation of the temperature gradient in liquid(Gi) due
to local heat absorption or evolution. (a) equilibrium state (b) in-
crease of G,. by heat absorption (c) decrease of G.. by heat evolu-
tion
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