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The entries in this electronic scientific notebook #679 document activities conducted during the
period September 1, 2004, through February 28, 2005, under the Quantity and Chemistry of Water
Contacting Engineered Barriers Integrated Subissue (Project Number 20.06002.01.211).

September 27, 2004

Initial Entry for: Verification and Validation of Mixed-Solvent Electrolyte Model
for the Environmental Simulation Program and Analyzer Codes
Developed by OLI Systems, Inc. (Morris Plains, NJ)

Conducted by: R. Pabalan
Description:

OLI Systems, Inc. developed a new thermodynamic model, referred to as the Mixed-Solvent Electrolyte
(MSE) model, and associated thermodynamic database on electrolyte solutions for use with its chemical
process simulation codes, including Environmental Simulation Program, StreamAnalyzer, and
CorrosionAnalyzer. A description of the new model is given in the following references:

1. P. Wang and A. Anderko, “Computation of Dielectric Constants of Solvent Mixtures and Electrolyte
Solutions ”, Fluid Phase Equilibria, 186 (2001) 103-122.

2. A. Anderko, P. Wang and M. Rafal, “Electrolyte Solutions: From Thermodynamic and Transport
Property Models to the Simulation of Industrial Processes”, Fluid Phase Equilibria, 194-197 (2002)
123-142.

3. P. Wang, A. Anderko and R.D. Young, “A Speciation-Based Model for Mixed-Solvent Electrolyte
Systems”, Fluid Phase Equilibria, 203 (2002) 141-176.

4. P. Wang, R.D. Springer, A. Anderko and R.D. Young, “Modeling Phase Equilibria and Speciation in
Mixed-Solvent Electrolyte Systems", Fluid Phase Equilibria, 222-223 (2004) 11-17.

Objective and Approach:

The objective of this task is to verify and validate the MSE model by comparing calculated values with
experimental data. Verification and validation by comparison of calculated solubilities with experimental
data were done by OLI Systems, Inc. for numerous binary and ternary aqueous systems. This comparison
is documented by OLI Systems, Inc. in the Excel files “Prediction-September.xls”, “PredSolid2.xls”,
“PredSolid3CINO3.xIs”, “PredSolid3CO3.x1s”, “PredSolid3Misc.xls”, and “PredSolid3S04.x1Is”, with
references used as data sources listed in the file “References.xls”. These Excel files are included in a CD
(labeled ESN679-CD-1) that accompanies this scientific notebook.

Additional verification and validation of the MSE model are documented in this notebook. The approach
is to calculate solubilities, vapor pressures, deliquescence relative humidities, or other thermodynamic
properties of electrolyte solutions using one of the OLI codes, and compare the results with published
experimental data or other model results published in peer-reviewed literature. All the OLI codes use the
same set of thermodynamic models and databases.

The following OLI codes have been validated and are under CNWRA configuration control:
Environmental Simulation Program (ESP) Version 6.6, Corrosion Simulation Program (CSP) Version 2.3,
Environmental Simulation Program for Concentrated Brines (ESPCB) Version 7.0-alpha, and
StreamAnalyzer 1.2 (Yang, 2003, CNWRA software validation report). The intent of this task is to verify
and validate the more recent versions of the OLI codes, including ESP Version 7.0 (equivalent to ESPCB)
and StreamAnalyzer 2.0.
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October 7, 2004

In the following pages (p. 3 to 113) are plots comparing solubilities calculated by OLI Systems, Inc. using
ESP Version 7.0, build 20. The figures, provided by OLI Systems, Inc. in Excel spreadsheets that give

the experimental and calculated values, were extracted and copied into this notebook. The following

table lists the systems for which comparisons of experimental and calculated values are provided by OLI

System, Inc., as well as the page numbers in this notebook corresponding to the different systems.

Binary Page|Ternary Systems |Page|Ternary Systems |Page Ternary Systems| Page #
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NaCl 3{NaH2PO4 32|MgCI2-KNO3 65|NaH2P04-KH2PO4 91
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