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Note

VAPORIZATION ENTHALPY OF CADMIUM SELENIDE
AND TELLURIDE OBTAINED
BY VAPOUR PRESSURE MEASUREMENTS

G. BARDI
Centro per la Termodinamica Chimica alle Alte Temperature, C.N.R., Rome (Italy)

K. IERONIMAKIS and G. TRIONFETTI
Dipartimenito di Chimica, Universitd di Roma “La Sapienza”, Rome (Italy)
(Received 23 September 1987)

The vapour pressures of cadmium selenide and telluride and their vapori-
zation enthalpies have been determined by several authors. Mills [1] has
made a critical review of thermodynamic data reported in literature and,
concerning the vapour pressures of these compounds, has suggested the
more reliable results are those of Flogel [2] obtained by transpiration
method for CdSe, and those obtained by Brebrick and Strauss [3] with the
optical absorption for CdTe. Continuing the systematic investigation of the
vaporization behaviour of calcogenides, we have studied these compounds
are the results obtained are reported in this note. Sets of their vapour
pressure values were obtained by the Knudsen method, and also by this
method coupled with the torsion one. Techniques and details of the assem-
blies used have been reported in previous works [4,5]. Conventional graphite

TABLE 1

Instrument constants used for the pressure measurements by the Knudsen and Knudsen-
torsion methods

Method Cell Nominal effusion K, ? K *
diameter Knudsen torsion
(mm) (kPas(TM)™'%)  (kPadeg™})
Knudsen 1 1.0 8.99x107*
2 0.6 271x1073
3 2.0 2.33x107%
Knudsen—torsion A 1.0 5.58x107* 1.51x107*
B 1.2 4.90%x10~* 191x10™*

2 K, =pl(dt /dm)my/T)? K, = p°/a, where p® and m, are the vapour pressure and
the molecular weight of the standard, (d¢/dm) the reciprocal of the rate of mass loss, T
the absolute temperature and a the torsion angle of the cell in the torsion method.
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effusion cells with different diameters (and size of their effusion holes) were
employed in both procedures. The instrument constants (reported in Table
1) were determined experimentally by vaporizing standard pure elements
(cadmium, lead and zinc) having well known vapour pressures [6].

The compounds CdSe and CdTe vaporize according to the reaction [7]

CdX(,=Cd + 31Xy, (X =Se, Te) (1)

In Table 2 the temperature dependence of the total vapour pressures of these
compounds obtained by least-squares treatment of the experimental data are
reported. The two values obtained by the simultaneous torsion and Knudsen
method at each experimental temperature are in agreement within 10% and
their average value was used for the calculation of the log p,,, vs. 1/T
equations. The pressure—temperature equations obtained with both proce-
dures are in very good agreement. The equilibrium constants K, of reaction
(1) were derived from the total vapour pressures. The constants of the
log K, vs. 1/T equations calculated for each run are reported in Table 2.
Treating the K, values by second- and third-law methods, the standard
vaporization enthalpies of CdSe and CdTe were derived. The thermody-
namic functions necessary for calculations were taken from Mills [1] for
CdSe,, CdTe,, Sey, and Te,,,, while those for gaseous cadmium were
Hultgren’s values [6]. The third-law A H,5; values do not show temperature
trends and agree well with the values obtained from the second-law treat-
ment of the K, data. On this basis, the average standard sublimation
enthalpies values AH,5 =326 kJ mol™! and AH5, =293 kJ mol™! for
CdSe and CdTe, respectively, were selected as the associated error does not
exceed an estimated value of +4 kJ mol ™', These values agree well with that
proposed for CdSe by Mills [1] (327.2 + 4.2 kJ mol~?) and with the value
292.8 kJ mol ™! obtained for CdTe combining the selected standard heat of
formation of solid compound [1], with the standard sublimation enthalpies
of cadmium and tellurium.
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