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per molecule. This equation assumes that the associared solvent molecules 
do not strongly influence one another and have but slight influence on 
the properti es of the central molecule. 

The terms of the last bracket of equation (4) are all independent 
of pressure and temperature and may be collec ted 

(2/ V2 (B 1•2 + nB~.2 -Bl!n ,J = Sr,/V2 (6) 
The mole fraction Xl of unassociated solute molecules in th e solution 

is due to the vapor pressure of the solid under the given temperature and 
pressure. This is approximately given by (Zwikker, 1954, p . 168). 

In p o. = k - EjRT (7) 
where k is a constant, and E the molar heat of evaporation. E has a 
pressure dependence, but in vie,,' of the low compressibilities of solids, 
this will be small. Franck (1956, eq 15) suggests it should be of the form 

E = Eo + PVc (8) 
where Eo is the , 'alue of E at zero pressure, P the pressure, and Vc the 
mole volume of the solid, assumed to be constant. 

Now the number of molecules per unit volume of unassociated 1 is, 
at low p o where V, = RT/ p o, 

q, = N°jV, = (N"/ RT) (exp {k - (Eo + PVclRT)}) (9) 
where N° is Avagadro's number. Noting that the number of molecules of 
2 per unit volume is N°/ V2' 

X, = ql/ q, + q~ = 
ql/ q2 = Vj V, = (V2/ RT (exp {k - (Eo + PVc / RT)}) (10) 

Substituting equations (5), (6) , and (10) in equation (4) gives 

In xUn = (k - nS"I/ R) + SO/ V2 - (n-I) In V2 - In RT 

- (nHn + Eo + PVc)/ RT (11) 
Assuming that the bulk of I is present as the associated conlplex 
120 , Xl.:u may be identified with the analytically determined mole frac
tion of 1. Collecting constant terms in equation (11), the solubility of 1 
under these conditions should obey an equation of the form 

log Xl = (a + bP)/ RT + c/ V2 + dlogV2 + e 10gT + f (12) 
where Xl is the analytically determined mole fraction of 1, and a,b,c, 
d,e,f are constants, This equation assumes that (~, .Jh.~ solubility of i~ie~, 
I in solvent 2 is slight, (b) species I forms only one quantitatively impor· 
tant complex with solvent 2, and (c) the volume dependence of the free 
energy of complexing can be represented by terms linear in the volume, 
and (d) complex formation leaves the electronic configuration of the 
participating molecules unchanged, with the possible exception of slight 
changes in the configuration of the most loosely bound electrons, Equa
tion (12) differs from that of Franck (1956) in that an explicit depen
dence of solubility on press ure, temperature, and mole volume is given, 
the log solubility depends on both I jV and log V, and the dependence 
of log solubility on I/ T is not linear. 

Equation (12) is in a form suitable for regression analysis. The data 
in table 3 ha,'c been fitt cd to equation (12) by regress ion analysis using 
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