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DISCUSSION OF RESULTS o
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always tends toward a fixed value of the order of one determined by the
temperature and pressure, regardless of the proportions of soda and
potash feldspar. The low values of potash in these solutions probably in-
dicate complete leaching of potash from the starting material.

The enhancement of silica in solutiops collected under non-equi-
librium conditions cannot be explained by any theory of solution known
to the author. Together with the solubility equations derived below, it
seems to indicate that the feldspar lattice breaks down in the presence
of water, and various parts react with water at different speeds.

The most notable features of the equilibrium solubility of albite in
this range are (l) the non-stoichiometric composition of the solutions,
(2) the difference in behavior of silica, soda, and alumina, and (8) the
remarkable stability of highly supersaturated solutions at room tempera-
ture and pressure. These phenomena can be explained by a theory of
solution in dense reacting fluids developed by Franck (1956). Assume
the solute, designated by the subscript 1, to form complexes. Formation
of such complexes can be represented schematically by

141 n2=12, @)
where n may have values from zero up to m, the maximum association
number. If the solute dissolves non-stoichiometrically, it can be repre-
sented by two or more “species” chosen to represent the bulk chemical
composition of the solute and the non-stoichiometric behavior of the
solution. It will be shown below that the chemically analyzed com-
ponents may be used as species, no matter what the actual composition
of the complexes may be. The composition of the complexes is not eluci-
dated by this treatment. Using the virial equation of state, the chemical
potential y for a species in a reaction mixture is, to terms linear in the
mole volume V,

pl/RT = —In F; 4 1n x/V + 3 2x; (By/V) (2)

]
(Fowler and Guggenheim, 1938, chap. 8), where F; is the volume inde-
pendent part of the potential, x; the mole fraction of species i in the

mixture, and B;; the second virial coefficient. At equilibrium, for the
reaction of equation (1) '

Dp + 1 = oy 3)
Now if the solution is very dilute x, ~ 1 and V ~ V,,. Substituting
(2) into (3) and setting x, = 1,

In (x,, /x,) = In (F. /F,F,") —n In V, + (2/V,) (B,» 4 nB,, — B

12y r‘.‘)

©)
where interactions between solute species are assumed negligible because
of the diluteness of the solutions.

Assuming that the association of each of the n molecules of 2 with

1 is accompanied by the same change in enthalpy and entropy,
In (F,, /F,F.,") = (n/RT) (H,, — T S.,) (5)
where H,, and §,, are respectively the change of enthalpy and entropy




