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TEMPERATURE DEPENDENCE OF THE DISTRIBUTION
COEFFICIENT

SIR,—The mineral data presented by Frost (1962) form a valuable con-
tribution to the study of mineral assemblages. His analysis of these data is
however open to criticism from various directions. The present criticism is
confined to his treatment of the temperature dependence of the distribution
coefficient.

An exchange equilibrium between garnet of formula (Fe, Mg)3Al2Si3O12
and biotite of formula K(Fe, Mg)3AlSi3O10(OH)2 may be expressed :—

Fe garnet + Mg biotite ^ Mg garnet + Fe biotite (1)
Provided both phases are ideal mixtures, the distribution coefficient (KD)
takes the form :—

Xb 1 - Xa r AC, "I .„

^ = r ^ X 6 - - ^ = expL7*rJ (2)

where X = Mg/(Fe + Mg), a and b denote phases garnet and biotite
respectively, AG is the Gibbs free energy change of reaction (1), R is the gas
constant, and Tis absolute temperature. The temperature dependence of KD
may be obtained as follows :—

Bin Kp = J g(AG/T) = _ A_H
sT ~ R sT RT* ( '

where AH is the enthalpy change of reaction (1). Note that equation (3) does
not express a linear relationship between In KD and T. A linear relationship,
if desired, may be obtained as follows :—

3 In KD 1 3{AG/T) AH
3(1/7) R 3(\/T) R

(4)

Provided AH remains independent of T, as it does in some experimental
systems, a plot of In KD against the reciprocal of absolute temperature must
produce a straight line.

Hence the supposed linear relationship between log10 KD and T (Frost,
1962, p. 434) finds no support in theory. Provided a displacement of KD
can definitely be attributed to a variation in T (and not to variation in the
Mn and Ca content of garnet), an explicit linear relationship can be expected
only if the abscissa is the reciprocal of absolute temperature (not temperature
or metamorphic grade) and the ordinate is In KD (not log10 KD).
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