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ABSTRACT 

DTA, X-ray diifxaction and total vapour pressure measurements 
were used to investigate P-T-3 pqse equilibria for the system 
Cd-As at Te770-950 K and Pm10 -10 Pa. The oo-ordinates OS two 
eutectia points were detenuined as well BB the nsripaaa msltiug 
tentperatures OS Cd As and CdAs ..By Gmmetrioal analysis of the 
vapour pressure re&u3& both au&aidee wexy) showa to melt crongru- 
ently. Sublimation OS Cd As was showa to be a c ent process 
while C&s sublimes im&&e*tly. Ron-stoichioxe ry OS cdAsz 
was est%ma?ed. 

7 

P-T and T-X projections for Cd-be are presented ip the Sigure. 
S, stauds for CdgAap, and SP Sor CdAsp. Solid liaea in the U.gure 
represent experimental results for %he P-T projections 0S the uui- 
variant equilibria for thie ayatsn in wl&h the vapour phase par- 
tiatpate. Three-phase aurves on the P-T projeotion separate the 
adjoiaing birariant Sielde OS two-phase equflibria between the 
corresponding oondeneed phaaee and the satumted m&pours: the sub- 
libation area OS the Cd3As2+6 cryetallim phase is within 
CXVP(A)B,B, the subl3mation iTi CdAs2+girr within BR,MDI$D, and the 
vapor&z&ion of ths liquid (liquid-vapour equilibrium) ia outside 
these aurves* Xt can be seen Smm the Sigure that all these P-T 
fields are partially juxtaposed. This is a characteriati~ Seature 
OS the Cd-As system. 

By means OS the vapour preesure measumeentsmximm temperatu- 
ree and vapour pressures were detexmlaed Sor the three-phaae 
equilibria in which both cadmium arseaides participate: Sor Cd3Asp, 
y-988 K(point PI, F-26.6 kPa(point RI; for CdAs2, ~401 K 
(point l&f, ~=?06.4 kPa(poiut HI. These are iu reasonable agree- 
meut with our DTA results. Sirme the r values for both coxpo- 
unde exceed the temperatures in the adjoining inVariant equilibria, 
the melting behaviour of Cd3As2 aud Cd+ is aougruent. 

From the interseotion of ths experixental P(T) aume6 Sor the 
S$V, LSP9, and S1S29 equilibria the euteotic E, temperature aud 
pressure were determined for the four-phase %nva&aut equilibrium 
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S(Cd3As~)~(C~8*~V: 

the other invariant, 

P(E2)-lCS.f kPa were 

oomposition of ax1 four equ%librima phases in Ez. 

T(BlMN33 K, PfE1b14.7 kPa. Similarly for 

S(CdA82)LS(Ae)V, oo-ordinates ToI$)=892.7 K, 

obtained. Of special applied interest is the 
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To deten#im these vapour preesurea and emposition of the 

v&pour were examlned for two-phase equilibria /S(CdAsZ)+vapour/ 

and (liquid+vapour) in the P-T-X space adjoining point E2. The 

oomposition of the vapour was investigated by means of the **titer- 

seotion" method described In our earlier pUbliOatiOA /I/. This 

mthod is based on the phase rule. The aompositions of both 

equllibtium phases (eolid + vapour, liquid + vapour) are caloula- 

ted at the intersection po%.nt of two rapour pressure curvea, 

obtained with two separate inftial samples of different compositi- 

ons. For the Cd-As eyatem the composition of the condansed phase 
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(either eolid or liquid) is caloulated according to 

n Cd -k-i 
nl(Cd)V2 - n.$Cd)V, 

Ils - (1) 
nl (As IV2 - n2(As)V, 

wheL% ai and ni(As) are the numbers of Cd and A6 gram-atoms 

in the Initial samples used for the two experiments (i-1,2); Vi 

are the reaction volumes in these experiments; n(Cd) end n(Ae) 

refer to the intersection points. From the calculated ratio (1) 

and the measured P and T the partial pressure P(As2) can be cal- 

culated: 

X8(&% As) = n,(Cd)RT - [P-P(A~~)-K~P* (A~~)]v~ 

[nl (Cd)+n,(As)]RT - [P+P(As2)+3P2(As2)]V, 
(2) 

where Kp is the equilibrium constant of the reaction 

2As2(g) - As,+) (3) 

at the intersection point temperature. The composition of the 

vapour ;t(at.% As) at this point is calculated from the partial 

pressures: 

xv= 2P(As2) + 4P(As4) (4) 
P(Cd) + 2P(As2) + 4P(As4) 

11 vapour pressure curves for the / S(CdAs2)+vapour/ equilibrium 

and 10 liquid-vapour curves have been analysed. The composition 

of the vapours was calculated in the two-phase fields adjoining 

points H and E2 and was shown to be about 100 at.% Ae. 

The compositions of the condensed phaees 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 composition of the liquid was determined from 

C*LV - LV transitions while that of the solid CdAs2 was calcula- 

ted from S2V - S2LV phase transition. It has been shown that at 

the eutectic temperature T(E2) the solubility of As in the CdAs2 

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(E2) was 
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proved to be outside the experimental limits. For geometrical 
analysis of the compositional sequence of phases and the arrange- 
ment of the uuivariant cum88 around the E2 eutectic the Schreine- 

makers’ rule was applied. An enlargement of the R-!I!-X phase #pace 
around the E2 eutectic is shown on the P-T projection of the ii- 
Sure while on the T-X projection the relative arranptm nt of the 
congruent processes near the mahimum melting point of Cd3Aa2 is 
detailed. 

Vapour preseure axmlysis of the S2V - SlS2V phase transition 
made it possible to estimate maximum solubility of Cd in the 
CdAs2 phase which was shown to be tinder 0.03 at.% Cd at tetmpera- 
tties 810 to 880 K. 
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