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 A complex is under development in Windows media 
for thermodynamic modeling. It consists of a database of 
thermodynamic data and a code to calculate chemical equi-
libria in multicomponent nonideal systems. The paper de-
scribes the current state and abilities of the complex as well 
as plans of it’s further development.  
 The program complex GEOCHEQ consists of the 
four blocks: 1) a thermodynamic data base and programs to 
work with it; 2) a  block for calculating thermodynamic 
properties of the components; 3) a block for computation of 
a chemical equilibrium of the system; 4) routines of calcu-
lating activity coefficients of species of the gas and aque-
ous solutions. 
 1. Thermodynamic database is based on the 
well known package SUPCRT92[1] and permits correc-
tions and additions of a user. In particular the data base has 
been completed with data of [2,3,4], which have been con-
sisted with SUPCRT92. These data use the same formats of 
the data as HKF [5]. Thus now the database GEOCHEQ 
contains 194 minerals, 18 gases, and 954 aqueous species. 
 The special routines of the database permit to 
choose independent components (chemical elements) of a 
task; they select automatically the components from the da-
tabase that are compatible with specified independent com-
ponents; permit further selection of the components to be 
deleted, specifying temperature and pressure. These rou-
tines have been realized in MICROSOFT ACCESS media 
under WINDOWS 95. 
 2. Calculation of thermodynamic properties of 
the components for specified temperature and pressure is 
carried out for water – with the fundamental multi-
parametric equation of Hill[5]. Calculation of electrostatic 
properties of H2O is carried out with the equation of Archer 
and Wang[6]; for minerals and pure gases – with the three 
member equation of Miyer-Kelly. There is a possibility to 
take into account the phase transitions of minerals at ele-
vated temperatures and pressures. For this goal in the data-
base the corresponding positions have been foreseen for the 
minerals with 2 and 3 etc. phase transitions and corre-
sponding calculating utilities have been developed. Ther-
modynamic properties of aqueous species (ions and neu-
tral species) are calculated with the equation of state of 
Helgeson-Kirkham-Flowers (HKF) [4]. This equation per-
mits to calculate standard thermodynamic properties within 
the wide range of temperatures (0 – 1000°С) and pressures 
(1 – 6000 bar). 

3. Calculating equilibrium compositions of systems. 
The program code CHEMEQ has been developed to calcu-
late equilibria in closed systems using the Gibbs energy 
minimization method. The algorithm of convex simplex 
has been realized [7].  

4. Calculation of activity coefficients is carried 
out with Pitzer model or Debye-Hückel model for aqueous 

solutions and with Peng-Robinson equation for gas solu-
tions.  
 Current state of the model permits to calculate 
chemical equilibria in the systems that consist of one com-
ponent solids and/or an aqueous solution (Debye-Hückel 
model), and/or an ideal gas phase.  
 The diagram shows an interaction of the blocks of 
the database with calculating modules. The gray blocks 
haave been already developed, the another blocks are under 
development. The currently untied blocks are connected 
with dashed lines. 
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T h e r m o d y n a m i c  d a t a b a s e  

Interaction of the modules of the thermodynamic database and the calculating 
modules of the model 
 
Completed modules      Acting connections between modules 
 
Not completed modules     The connections must be established  

 

Solid phases 
(194) 

The database on 
interaction pa-

rameters 

Gases 
(18) 

The database on in-
teraction parame-

ters 

Aqueous species 
(954) 

Gibbs energy 
minimization pro-

gram 

Choosing components from the database; formation of stoichiometric matrix 

Subroutine 
“Peng-Robinson” 

Subroutine 
“Pitzer” 

Result 

Specifying temperature and pressure 

Calculation of Gibbs energies of 
pure components 

Calculation of interaction parameters 
for specified T and P 

Choice of interaction parameters 
from the database 


