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The thermophysical properties of various substances, such as the pressure, internal energy, transport coefficients (conductivity) etc. have been investigated for more than a century because of their importance in practical and fundamental tasks. The high temperature region is especially difficult for measurements as far as it is the problem to obtain the equilibrium state at T > 5000 K without any other measurements. Thus in this region, containing the metallic plasma too, the number of measurements are significantly smaller than the number of calculations. Nevertheless, during recent twenty years new measurements of the pressure, internal energy and conductivity have appeared [1–5]. They are whether the shock-wave measurements [1, 2], or the conductors (wire or foils) explosion measurements [3–5]. The former are carried out along the Hugoniot adiabat, at the densities, as a rule, more than the critical one. In the latter one can penetrate in the region of less density. At the same time the conductivity can be measured. But in both cases the temperature can not be measured directly. That is why the hybrid approach (experiment + calculation) should be used to find the temperature [3, 4]. Nevertheless, the new measurement data allows one to check the existing calculation models. 
Previously we have constructed corresponding model to calculate the thermophysiscal properties of the plasma state, which have been applied to noble gases, semiconductors and number of metals. [5-8]. Within its frame the chemical (ionic) composition of the plasma, pressure, internal energy and electronic transport coefficients (conductivity, thermal conductivity and thermal power) can be calculated. The composition and thermodynamics are relied on the mass action law equations (see, for instance, [1, 2, 9]). The transport coefficients are calculated within the time relaxation approximation. At present study. this model is used to calculate the above considered properties in the plasma of Iron. The conductivity measurements of Fe plasma are presented for a number of isotherms in [3, 4] at T = 10–30 kK and in density range from 0.1 to 1–2 g/cm3. We emphasize again that the condition of isothermality have been established by the hybrid approach mentioned above.  In more recent experiments [5] the caloric equation of states (the dependence of the pressure on internal energy) and electrical conductivity have been obtained along the isochors from 0/7 to 0/2 (0 = 7.874 g/cm3 is the Iron density at T = 300 K and P = 1 atm). This region corresponds to the low temperature, partially ionized plasma. Our calculations have been performed under these conditions as well. The obtained results are in good agreement with the results of measurements and calculations of other researchers.
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