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LABORATOIRE DE THERMODYNAMIQUE

Although it is known that there is complete miscibility in both the solid and liquid phases in the bismuth-antimony system(I, 2, 3), there is some uncertainty in the solidus line . The results of GLAZOV ' obtained by equilibration and quenching, and of CAMPBELL givre values about 20 K higher than the compilation of HANSEN , and GLAZOV concludes that precise solidus data are difficult to obtain by quenching. In view of these uncertainties, the additional information available from heats of mixing in the liquid state has It can be seen that whereas calorimetric values all show positive déviation from ideality, this is not so for the values derived from tempe rature coefficients. In view of these discrepancies of the enthalpy of mixing derived from the free energies, these have not been used in this evaluation.

As no thermodynamic properties relative to the solid state are available in the complete composition range, it was decided to evaluate the thermodynamic properties using the phase diagram from HANSEN combined with the WITTIG's determination of the heats of formation of the liquid alloys.

A least square fit was performed on a set of equations of the type : where i represents either Bi or Sb, the different thermodynamic functions being related by Gibbs-Duhem equation. The temperature dependance of the heats of fusion for both Bi and Sb were neglected .

Two cases were considered. Firstlyregular solutions for the solid alloys was assumed :

Secondly excess entropies of mixing were taken into account, so that :

-3-In both cases, WITTIG's data for the heats of formation of the liquid alloys were used.

From the values of the coefficients A or A', a, S and til it is possible to recalculate the equilibrium phase diagram (Figure 2) . This shows that the best agreement with the experimental solidus and liquid curves is obtained by assuming Ases = 0 both in the liquid and solid phases, and
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The thermodynamic quantities for the solid and liquid alloys, given in Tables I and II which reproduce the phase diagrams given by HANSEN, can be used until more complete experimental data are available for this sy ste m . 
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 1 been combined with HANSEN's phase diagram to evaluate the thermodynamic properties of the syste m . SOLID ALLOYS.-KUBASCHEWSKI�7)has measured the heats of formation of the solid alloys by direct reaction of the solid elements at 298 K in the composition range 0.4 � xSb � 0.6, and found àH = 0 ± 200 cal/mol.. GEGUZIN (8) measured the spécifie heat for xSb = 0.63 in a temperature range extending from just below the solidus to just above the liquidus line . LIOUID ALLOYS.-Heats of formation determined by direct calorimetry have been measured by : KAWAKAMI (9) at 1073 K and for 0.21 �x Sb � 0.77 WITTIG (10) at 973 K and for 0.0 LI � x Sb � WJTTJG and YA7�iAJ�I.'i differ by only 25 cal/mol. for ��,; -0, � but KAWAKAMrs value is abont t��: ir.a es .large. Partial free énergies were iTlF:n8ll:"c'�i by : LOMOV 12) Q 3) : e.m.L! ' (jils � T � 1215 K ; 0,0679 � xSb � 0,9021) KAZHLAEVA' �'l3) : vapour pressure, UJ92 � T � 993 K ; 0, 065 � xSb � 0,8). heats of formation measured by calorimetry and those derived from e.m.f. and vapour pressure measurements are plotted in figure 1.
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