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In our previous research, we found that the Pd-X (X: Fe, Ni, and Cu) systems have order-disorder transitions in a solid 
solution range and have positive excess volume and negative excess Gibbs energy in a liquid state [1,2]. The excess 
volume decreases and the excess Gibbs energy increases as the number of electrons increases in the 3d orbital of X 
of the Pd-X melts. We considered that the correlation between the excess volume and Gibbs energy of the Pd-X 
melts was attributable to a change of the outermost orbital of Pd owing to mixing of Pd with X. A discussion of the 
correlation based on the electronic structure requires knowledge of the normal spectral emissivity, thermal 
conductivity, and density of state (DOS) of electrons in the Pd-X melts. However, even for a pure Pd melt, the 
thermophysical properties have not been established. For example, the literature values of thermal conductivity for 
Pd melts have a scatter of 14 % [3-5]. Assael et al. [6] pointed out that a large error is caused by circulation flow in 
the temperature wave method. Thus, the thermal conductivity of Pd melt should be reevaluated without an effect 
of flow. Our group has been developing an apparatus for thermophysical property measurements of metallic melts, 
namely, PROSPECT, which consists of an electromagnetic levitator (EML), superconducting magnet and laser 
modulation calorimetry system. In this study, emissivity, heat capacity, and thermal conductivity values of Pd melt 
were measured using PROSPECT. In addition, the correlation between the DOS of electrons and thermal diffusivities 
for transition metals in a liquid state are discussed based on the Mott model for s-d scattering. 
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