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Development of measurement methods for thermal conductivity and thermal
diffusivity of protein crystals
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In this study, the thermal conductivity and thermal diffusivity of Hen egg
white lysozyme (HEWL) crystal, which has been used as a model protein in the field of protein
crystal growth, were measured. Measurements were conducted for HEWL crystals grown by magnetic
levitation method using the magnetic Archimedes effect and the two-liquid method. The thermal
conductivities of the two HEWL crystals showed almost same value and it was approximately 0.4 W/mK,
which was about 30% lower than that of water. It was found that the thermal conductivity increases
with the increase of temperature. As for the thermal diffusivity, the reliable data have not been
obtained due to the effect of electrical leakage, etc., because the salt was used for
crystallization of protein, however it was found that the measurement method is basically applicable

for the measurement of thermal diffusivity. Furthermore, it was found that the magnetic levitation
method was superior to the two-liquid method at this stage.
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