Section III: Phase Diagram Updates

Ba-Eu (Barium-Europium)
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The Ba-Eu phase diagram shown in [Massalski2] was redrawn
from [88Gsc], who accepted the work of [78Zuk]. [78Zuk] ob-
tained five data points by DTA. Although the experimental proce-
dure was not mentioned explicitly in [78Zuk], it is likely that these
points were obtained on heating, representing the solidus bound-
ary. Because the melting points of Ba and Eu assumed by [ 78Zuk]
were 710 and 826 °C, respectively, rather than the currently ac-
cepted 727 and 822 °C [Massalski2], the data of [ 78Zuk] are cor-
rected linearly in Fig. 1. In the diagram of [88Gsc], the data point
at 80 at.% Eu belongs to the liquidus, whereas other points belong
to the solidus. Accordingly, the opening angles between the liq-
uidus and solidus near pure Ba and pure Eu were too wide accord-
ing to the criteria given in [910ka2]. To eliminate this problem,
phase boundaries are calculated here based on a simple ther-
modynamic model.

In the present thermodynamic modeling, the liquid is assumed to
be an ideal solution (this assumption does not influence much the
calculated phase diagram [910kal]). The separation between the
liquidus and the solidus is very narrow, as expected, irrespective
of the assumed thermodynamic functions for the solid phase. The
solid phase boundaries were obtained using the thermodynamic
functions given in Table 1. The data points of [ 78Zuk] are approx-
imately represented by this model. For comparison, phase boun-
daries are shown with dashed lines for the case in which the solid
phase is also an ideal mixture.
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Tablel Thermodynamic Model of the Ba-Eu System

Lattice stability parameter, J/mol
G°(Ba,L)=0

GO(Eu,L)=0

G®(Ba,bee) = 7120+ 7.119T

G° (Bu,bec) = 9210 +8.410T

Excess Gibbs energy of mixing
AmixG(L) =0

AnixG*(bee) = S00X(1-X)

Note: T'is temperature in K. X is atomic fraction of Eu.
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Fig. 1 Ba-Eu phase diagram.
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