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Water Activity and Aluminum
Solubility from WHC-EP-0872
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1. Overview of Modeling Approaches used

. Empirical models (1970s fo presen)

b. Rigorous Thermodynamic Models (1990s fo present)

©. Models designed specifically for Hanford (19705 to presant) 1
d. Literature Modals from the aluminum industry (Pre 1976) |

©. Leach Factors (1998 (o prasent)
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2. 1970's, The Barney Diagram:
Waste is nol fike simple NaOHi(aq) solutions
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— b. Herting-Roynolds Mode! and £ a. Environmental Simulation Program

Gibbsite Solubility Data Between 30°and 40°C
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3. 1980's, The Era of Empirical 4. The 1990’s, Speciation
Models Based on Simulant Data based thermodynamic
Jansky's Re-wark of Bamey J models and Leach Factors

PREDICT Computer Code
¢. Welsh Statistical Mode!

(ESP) and applications
b. ORNL Data and Pitzer Mode!
c.

and Assoclated Water Activity Plot
. The Rise of Leach Factors

. Dan Raynolds Speciation Approach
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TWINS Assays for 3 M < NA < 6M
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5. The 2000’s, Empirical models 6. 2009-2010, Agnew’s characterization
based on bounding objectives, based models
a. Reynolds 2006, used in conjunction B a. Based on correlations of real tank waste
with ieach factors characterization data (Figure 3)
b, Reynolds Temperature specific models b. Assume Dawsonite controls
to improve precision aluminum solubility
¢. The 7 molal phenomana (Figures 2}
d. ASPEN Custom Modeler for the Waste
Trealment Pilant |
e. Mixed Solvent Elecirolyte Mode!in ESP. |
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