
Several Phenomena under High Pressure 
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Fig. 3. The phase diagram for Bi-Cd system at atmospheric pressure. The 
solid curve shows the observed result and2) the dashed curve shows 
the calculated result. 
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were ambiguous or not appeared. But, nevertheless, the curves obtained in 
11 runs had the same figure, that is, the figure shows the effect of pressure on 
the eutectic point. 

In fact, we could not obtain correct solidification curves at high pressure. 
But ambiguous signals on a solidification curves were appeared sometimes, and 
we can say that the composition at the eutectic point may be nearly independent 
of pressure_ 

Now, we shall consider thermodynamically the Bi-Cd system. The solid 
curve in Fig. 3 shows the phase diagram for Bi-Cd system at atmospheric 
pressure2

). In two components (say a and P) system such as bismuth and 
cadmium the chemical potentials for component a and component f3 in liquid 
phase are generally given by 

(1) 

and 

(2) 

where a, 1. r's, and x's mean a pure component, liquid phase, activity coefficients 
and mole fractions. On the solidification curves, the following relations must 
be satisfied, 

(3) 

and 

f.Lp s = f.L~ = f.Lpl + RT In x,B r,B, (4) 

where s means solid phase. Eq. (3) becomes 
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In xa ra = 
RT 

(5) 

l1p~ is the function of only temperature, because pressure is keeped constant 
at Po. So tl p: is derived from the latent heat of fusion of the pure component 
a by the equation 

where .dh: is the latent heat of fusion of the pure component a. 

-eq. (6), we have 

tlh" 
• ( T a I 

tlPa =-T)T~ ~dT , 

(6) 

Integrating 

where T~ is the melting point of the pure component a at pressure Po. If .dh: 
is nearly independent of temperature and takes the value at T~. eq. (7) becomes 

tlpo =-Ttlh' (_l+_ l_ ) 
a a T T: 

and eq. (5) becomes 

(8) 

similarly, we have 

tlhp (1 1) 
lnX,8 r,8 = -- - - +- . 

R T T" 
,8 

(9) 

For Bi-Cd system, a, f3 correspond to bismuth and cadmium. tlh:. tlh~. T: and 
T~ are 2.60 kcal/col, 1.53 kcal/mol, 271·C and 321 ·CS). We assume the liquid 
phase as the ideal solution in the first place. Eq.'s (8) and (9) become 

in (I-x) = 1.30 ( - i + 5~4) " 103 

and 

(11) 

Eq's (10) and (11) determine the solidification curves and the eutectic point. 
The calculated results are given by the dashed curves in Fig. 3, which agree 
well with the experimental result as a whole. Therefore, the liquid phase may 
be considered as a nearly ideal solution. 

N ext, we shall consider the effect of pressure on the eutectic point. The 
differencial of eq. (5) becomes 

tl p' 
din Xa = -d( R; ) . (12) 

Here, we make the approximation of ra=1. This is equivalent to 

-tlS' dT + tlV" dp+ R T dxa =0 (13) 
a a Xa 

- -------


