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[THz(g) — H™ + ¢
(23)
Oaig) + dH' + de™ — 2H20(1)
(24)
which can be evaluated with the MNernst equation at a temperature, T, by
RT :
.EH fl = ]ll. ayt "n'i..nlc
lJI' &
(2.5)
to which Eh is related by:
Eh =Eg
(2.6)

Consequently, Eh is a function of both 4, and g, (or alternatively, 4, ) giving it a dual dependence on the two parametres, acidity

and redox state. In contrast, at equilibrium &, (g) or 3, (aqg) are independent variables indicating exactly the redox state and they

OfE|Z &M Tf| o] X|

o > ' rmal stability boundaries at constant redox state on an Eh-pH diagram have an inclined slope set by the
5 0w

surable under many different conditions (Chou, 1987; Heubner, 1987). Diagrams intended to circumscribe the

iens of hydrothermal deposition would be better designed by adopting the variable “log &, ” as the ordinate

'rnst equation but those on log &, - pH figures are often orthogonal {for example, see Fig. 3.6). In 1961,
= 7 7 o Ex published probably the first such diagrams for hydrathermal environments that used log F‘:__ (Barnes and
T o= &°
r.ﬂ EI -61'7'" OI % 7}% ecame noted for his Llab’s publications from the Carnegie Institution Geophysical Laboratory. Our applications,

phase relations, were to hydrothermal iron-containing systems and useful to 250°C. They included 3

13r; after action in the Norwagian Underground during World War 11, devised methods for evaluating sulphide

treatment of acidity at elevated temperatures and with that addition they carried more conviction than earlier diagrams for several
reasons. About two decades later, a neat comparison of the Eh - pH and Log &, - pH diagrams was published by Henley ar 3L

{1984). Remarkably, both of these diagrams continue to be used commonly by today’s geochemists.

2.2 Acidity

Similar to the Eh problems at high temperaturas, there continued to be to an inadequate evaluation of the acidity function under
such conditions. For redox-acidity diagrams to be applied to high temperatures, a problem was that the abscissa, pH, was poorly
resolved due to a dearth of precise measurements. By 1960, there had been published only very rare determinations of acidity in
agueous solutions at high temperatures and pressures and these stemmed only from comparatively simple experimental lab
systems. The application of those acidity measuraments 1o ore solutions was at best problematical. As with the Eh discussion with
FPauf Barton, the resolution of the acidity problem came again from interaction with a visiting colleague. fames Eilfs, from the

Department of Scientific and Industrial Research of New Zealand, visited the Geophysical Laboratory and gave a seminar on his
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