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Dry melting of high albite
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INTRODUCTION

The albite-water system is of fundamental importance in
igneous petrology. Like other parts of the haplogranodioritic
system (CaAl2Si2O8-NaAlSi3O8-KAlSi 3O8-SiO2-H2O), it pro-
vides valuable insights into the thermodynamics of synthetic
and natural granitic liquids and the processes that form and
modify granites.

Goranson (1936) published his seminal study of the albite-
water system more than 60 years ago. Since that time, numer-
ous authors have conducted phase-equilibrium, volumetric,
calorimetric, spectroscopic, and theoretical evaluations of dry
and hydrous albitic melts. Despite these efforts, many impor-
tant measurements have not been made and discrepancies re-
main. For example, many phase-equilibrium studies have
provided either no-reaction results, or poorly constraining half-
reversals, and in some cases conclusions have been drawn on
the basis of synthesis experiments alone. To date, however, no
study has attempted to critically evaluate and integrate the data.

Despite the limitations in the database, many thermody-
namic models have been proposed for the albite-water system
(e.g., Wasserburg 1957; Kadik 1971; Burnham and Davis 1974;
Burnham 1974, 1975, 1981; Stolper 1982; Silver and Stolper
1985; Burnham and Nekvasil 1986; Blencoe 1992; Blencoe et
al. 1994; Wen and Nekvasil 1994; Zeng and Nekvasil 1996).
Most are based on selected sets of phase-equilibrium and/or
thermodynamic data, and several were developed in accordance
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with hypothetical speciation schemes. In addition, each includes
one or more simplifying assumptions concerning the activity/
composition relations of the melt species (e.g., ideal mixing,
Henry’s Law, or regular solution behavior). None of the pub-
lished models is, however, consistent with all the high-quality
data for the system.

Therefore, in this paper and a companion study of hydrous
albitic melts (Anovitz and Blencoe, in preparation), we evalu-
ate the published phase-equilibrium, volumetric, and calori-
metric data on the dry and wet melting of high albite. The
primary objectives of this work are to: (1) identify the well-
reversed phase-equilibrium data; (2) determine the extent to
which these data constrain melting relations in P-T-X space;
(3) evaluate the available thermodynamic data; and (4) com-
bine the best phase-equilibrium and thermodynamic data into
a consistent model for the melting of albite that properly ac-
counts for the uncertainties.

ANALYSIS OF EXPERIMENTAL  DATA

Evaluation of phase-equilibrium data is never a completely
unambiguous process. Discrepancies commonly occur among
data sets for which there is no obvious explanation, and choices
must be made. Nonetheless, several principles can be applied.
The most significant is that only reversed experimental data
should be accepted for locating phase boundaries (cf. Roedder
1959; Fyfe 1960; Holloway and Wood 1988; Anovitz and
Essene 1987; Berman and Aranovich 1996). Whereas no-reac-
tion and synthesis data can give correct results, they are com-
monly erroneous and nearly always ambiguous. This is as true
for high-temperature and melt-bearing systems as it is for lower*E-mail: anovitzlm@ORNL.GOV


