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GnNnn-c,L soFTwARE DEScRrprIoN

cEo-cALc is a microcomputer software package consisting
of a program for calculation of phase diagrams, a thermody-
namic database for minerals, and auxiliary programs for plotting
and printing of computed phase diagrams. Minimum hardware
requirements are an IBM-compatible personal computer with 5 I 2
K memory, math coprocessor, and graphics card (CGA, EGA,
or Hercules). The version 1.0 release includes the programs de-
scribed below.

PTX

The main part ofthe GEo-cArc package is rrx, a FoRTRANTT
progmm that calculates complete pressure-temperature (P-7),
temperature-composition (T- X 

"ro..or), 
and pressure-composi-

tion (P-X"ro_.or) diagrams. prx has been adapted for mrcrocom-
puter use from mainframe programs that are described in detail
by Perkins et al. (1986). The major diferences between the
mainframe version and this implementation are that three marn-
frame programs have been combined into one program, user
input is simplified greatly, several run-time options have been
modified or removed, and the progmm generates and calculates
each reaction separately rather than generating coefrcients for
all possible reactions before calculating any individual reaction.
This last modification was necessary because of the limited
memory available on most microcomputers for calculating and
storing a large number of reaction coefficients.

Run-time options include setting the P-Z-Xlimits of the dia-
gram, selection of ideal or nonideal HrO-CO, mixing, and spec-
ification of fixed phase activities. The user can also specify that
only curves stable in the presence ofa given phase or assemblage
be computed so that the stability fields of particular phases or
assemblages can be identified readily. The program evaluates all
possible reactions in the user-specified compositional and P-T-X
space. Each point of every reaction is tested for stability with
respect to all other phases in the system, and metastable exten-
sions are eliminated. If a curve is completely outside the P- 7"-X
limits of the diagram, any remaining reactions containing the
metastable assemblage are removed from further consideration.
Finally, all curves are written to a plot file and labeled with stable
assemblages. The output can also be inspected in tabular form.
Figures I to 3 show examples of the plot output of the three
types of phase diagrams that can be calculated with prx.

Execution times are only moderately dependent on hardware,
with AT-compatibles running approximately 100/o faster than XT-
compatibles. Computation time is more affected by run-time

I The ceo-carc software is being distributed by the University
of British Columbia at modest cost. If you are interested in ob-
taining this software, please contact Berman, who can also sup-
ply further details regarding this software.
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options, increasing when hydrous and mixed volatile systems
are considered, and when solid-solution models are included.
Total execution time should be on the order of minutes for sys-
tems with less than a hundred possible reactions, hours for sys-
tems with several thousand possible reactions, and days for sys-
tems with more than several hundred thousand possible reactions.
Table I gives the execution times for the phase diagrams dis-
played in Figures I to 3.

prx allows one to calculate any phase diagram using the vari-
ables P, T, or X.o, and faithfully calculates equilibrium curves
defined by the equality of Gibbs free energy of reactants and
products of each equilibrium. The user should be ever aware
that the accuracy ofcalculated phase diagrams is a direct func-
tion of the quality of thermodynamic input data. The database
distributed with this software is that derived by Berman et al.
(1985) for sorne 70 minerals in the system Na.O-KrO-CaO-MgO-
FeO-Fe.Or-AlrO3-SiOr-TiOr-HrO-COr. These authors have de-
scribed the database in detail and have documented which ex-
perimental data are reproduced well and which are not. Further
details of the procedures used to derive this data set are given
by Berman et al. (1986). The database includes functions for
temperature-dependenl disordering, first- and second-order
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polymorphic transitions, and several specifrc solid solutions. Op-
tions for a variety of other equations of state are provided so
that prx can be used with different sets of thermodynamic data.

PLOT/S/H

These programs are used for viewing the calculated stable phase
diagrams on a video monitor. The different versions of plor can
be used with an IBM color graphics card (CGA), enhanced
graphics adapter (EGA), or Hercules graphics card.

PRINTER

This program makes high-resolution hard copies ofphase dia-
grams on dot matrix printers. Figures I to 3 show examples of
phase diagrams printed on an EpsoN dot matrix printer.

CLEAN

This program cleans up the appearance ofcomplicated phase

diagrams on which the reaction labels overwrite one another. It

replaces all conflicting reaction labels with numbers and writes

a list ofreactions that correspond to these numbers to a separate
file. The cr-pmed up plot output (Figs. 2 and 3) can be viewed

on screen with nr-or, or on a hard copy with pnlx-rEn.
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NOTICE
Ntw TnmpnRATURE SuNnlnn

The U.S. National Bureau of Standards has issued a new standard reference
material for temperature based on the freezing point of pure indium. The indium
freezing-point standard (SRM 1971) supplies a fixed point for temperature cali-
brations at 156.635 + 0.002'C on the IPTS-68. This temperature lies between
the two temperature reference points for the freezing points of gallium (30 'C)

and tin (232 'C) and so provides an important new point for precision thermom-
etry and temperature control.




