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Note

COMMENTS ON CALORIMETRIC DETERMINATION OF EQUILIBRIUM
PHASE DIAGRAMS OF INORGANIC SYSTEMS

R. CASTANET

Centre de Thermodynamique ct de Microcalorimétrie du C.N.R.S., 26 rue du 14le R.T A.,
13003 Marsetlle { France)

(Received 28 September 1979)

I read with interest the paper by Gaune-Escard and Bros [1] published
recently in Thermochimica Acta and I have essentially three comments on it.

First, the method described in this work is not original. Indeed, the paper
is written as if the authors were the first ones to find and to use the direct
calorimetric determination of phase boundaries. However, this method was
developed forty years ago by Korber et al. [2] and I have used this kind of
determination for eleven years. We published in 1971 a paper [3] entitled
““Applications de la calorimétrie de flux i 1’étude des diagrammes de phases”
where the method of determination of the boundaries of liquid—liquid and
liquid—solid regions (the solid phase can be either a pure component or an
intermediate compound) was described. This method was based on calori-
metric isobaric measurements c:i isothermal enthalpy of mixing with respect
to concentration using Calvet calorimeters. The experimental procedure
was the drop method.

We then applied this method to the determination of many phase bound-
aries of inorganic systems at 737 K, e.g. Bi—Te [4] 1n 1970, Ag—Te and Cu—
Te [B5] in 1971, Sn—Te and Pb—Te [6] in 19272, Bi—Sb—Te [7] in 1975, etc.
The high-temperature phase boundaries of Ge—Te [8] (at 6 temperatures
from 1028 to 1150 K), Cu—Sb [9] (at 14 temperatures from 843 to 1375 K).
T1—Te [{10—11] (at 18 temperatures from 580 to 740 K), and Au—Te [12]
(at 6 temperatures from 728 to 1200 K) were determined in 1976 and 1977.
In the case of Tl—Te [13], Au—Te [12], and Au—Si [14], equilibrium dia-
grams were calculated from the measured thermodyramic functions {157 in
agreement with experimental diagrams.

Now, two practical comments on the method.

(a) It enables not only liquidus lines to be determined but, 1n some cases,
solidus lines too. For example, it was possible [6] to show that the Sn—Te
compound has a narrow range of solid solubility and that the Pb—Te com-
pound is a straight-line compound, whereas the opposite conclusion
was drawn by Hansen and Anderko [16]. In the case of the solid phases of
the Ag—Te system [17], we were able to determine the location at 728 K of
Ag oTe (xap=0.647) compound and at 745 K that of the Ag.Te (Xag =
0.667). The boundaries of the B-phase of the Cu—Sb alloys [9] at 929 K
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and those of the B1.Te;—Sb,Te; solid solutions [7] at 737 K were also deter-

mined.

(b) In order to determine the phase boundaries, it is better to measure the
partial enthalpy of dissolution of one of the components than the integral
enthalpy of mixing. Indeed, the partial enthalpy undergoes a jump with
respect to mole fraction crossing over the phase boundary whereas the inte-
gral enthalphy undergoes only a break. The measurements of partial enthal-
pies are more difficult but the boundary determinations are more accurate,
as I pointed out in a previous paper [18].
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