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ABSTRACT

DTA, X=-ray diffraction and total vapour pressure meagsurements
were used to inveatigate P-T-1 phgse equilibria for the system
Cd~-As at T=770-950 K and P=10=10 . Phe ¢o-ordinates of two
eutectic points were determined as well as the maximum melting

temperatures of Cd.As, and CdAs,. By geometrical analysis of the
vapour pressure n;ulgs both arganides were ahown to melt congru-
ently. Sublimation of Cd.As, was shown to be a congr\lent process
Whils CdAs, eublimes incdngfuently. Non-stoichiometry of CdAs,
was es ed.

P-T and T-X projections for Cd-As are presented in the figure.
51 stands for “3“‘2' and §, for CdAs,. 50114 lines in the figure
represent experimental results for the P~T projections of the uni-
variant equilibris for this system in which the vapour phase par-
ticipate. Three-phase curves on the P-T projection separate the
adjoining bivariant fields of two-phase equilibria between the
corregponding condensed phases and the saturated vapours: the sub-
limation area of the Cd3A52 +5 crystalline phase is within
CNF(A)E,B, the sublimation ot CdAs,, s is within BE,MHE,D, and the
vaporization of the liquid (liquid-vVapour equilibrium) is outside
these curves. It can be seen from the figure that all these P-T
fields are partially juxtaposed. This is a characteristic feature
of the Cd-As system.

By means of the vapour pressure meagsurements maximm temperatu-
res and vapour pressures were determined for the three-phase
equilibrie in which both cadmium arsenides participate: for chAsz.
Th8%.988 K(point F), P"*%=26.6 kPa(point N); for CdAs,, Tp =901 K
(point M), P™*a106.4 kPa(point H). These are in reasonable agree-
ment with our DTA results. Since the T:a.z values for both compo-
unds exceed the temperatures in the adjoining invariant equilibria,
the melting behaviour of cd3A52 and CdAaz 18 congruent.

From the intersection of the experimental P(?) curves for the
S1LV. LSZV, and 8152V equilibria the eutectic E1 temperature and
pregsure were determined for the four-phase invariant equilibrium
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S(CdBAsz)LS(CdAsz)V: T(E1)-883 K, P(E1)-14.7 kXPa. Similarly for
the other invariant, S(CdAS,)LS(As)V, co-ordinates T(E,)=892.7 K,
P(Ez)-105.1 kPa were obtained. Of special applied interest is the
composition of all four equilibrium phases in Ez.
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To determine these vapour preasures and composition of the
vapour were examined for two-phase equilibria /S(CdAs2)+vapour/
and (ligquid+vapour) in the P-P-X space adjoining point E,. The
composition of the vapour was investigated by meana of the "interw
section® method described in our earlier publication /1/. This
method is baged on the phase rule. The compositions of both
equilidbrium phases (solid + vapour, ligquid + vapour) are calcula-
ted at the intersection point of two vapour pressure curves,
obtained with twc separate initial samples of different compositi-
ona., For the Cd=-As system the composition of the condensed phase
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(either solid or liquid) is calculated according to

nias n1(As)V2 - n2(As)V1

(1)

where ni(Cd) and ni(As) are the numbers of Cd and As gram-atoms
in the initial samples used for the two experiments (i=1,2); vy
are the reaction volumes in these experiments; n(Cd) and n(As)
refer to the intersection points. Prom the calculated ratio (1)
end the measured P and T the partial pressure P(Asz) can be cal-
culated:

X (at.% As) = n, (Cd)RT - (P-P(ABZ)-KpPz(Asz)]V1

3 (2)
[n,(Cd)+n, (As)]RT - [P+P(As,)+3P"(As,)]V,
where Kp is the equilibrium constant of the reaction
2h8,(g) = As,(g) 3)

at the intersection point temperature. The composition of the
vapour xv(at.% As) at this point is calculated from the partial
pressures:
= 2P(As,) + 4P(Asy)
P{cd) + 2P(A32) + 4P(As4)

4)

11 vapour pregsure curves for the / S(chsz)+vapour/ equilibrium
and 10 liquid-vapour curves have heen analysed. The composition
of the vapours was calculated in the two-phase fields adjoining
points M and E, and was shown to be about 100 at.% As.

The compositions of the condensed phases in the three-phase
equilibria around the E2 eutectic were determined from the vapour
pressure experiments at the phase transition points as described
previously /2/. The composgition of the liquid was determined from
CZLV = LV tranpitions while that of the solid CdA52 was calcula-
ted from 82V - SzLV phase transition. It has been shown that at
the eutectic temperature T(Ea) the solubility of As in the CdA32
phase is about 0.1 at.% and the eutectic composition of the liqu~
id is 73.5 at.% As. Solubility of Cd in the solid As at T(Ez) was
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proved to be outside the experimentael limits. For geometrical
analysis of the compositional sequence of phases and the arrange-
ment of the univariant curves around the Ez eutectic the Schreine-
makers' rule was applied. An enlargement of the R-T-X phase apace
around the E2 eutectic 1s shown on the P=-T projection of the fi-
gure while on the T=X projection the relative arrangement of the
congruent processes near the mahimum melting point of Cd3A52 is
detailed.

Vapour pregsure analysis of the SZV - S1SZV phase trangition
made it possible to estimate maximum solubility of Cd in the
CdAs, phase which was shown to be under 0.03 at.% Cd at tempera-
tures 810 to 880 K.
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