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Dynamical Models

Model Concept1

Production Case2
In-situ Leach at Beverley Mine

Remediation Case3
Flooding of Königstein Mine

for Uranium Leaching
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Dynamical Compartment
Models

 mass and charge conservation

 high time resolution 
 ∆t ≥ 1 h

local conditions
available data

spatial-time structure

 modular design with C++ PHREEQC

 Thermodynamics

 Transport
 Kinetics



© UIT GmbH Dresden, Sept. 2005 - 4 -

Basic Equations (site-specific)
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ISL Beverley Mine

Australia’s 
first commercial 
acid ISL mine

Beverley

since 2000   



© UIT GmbH Dresden, Sept. 2005 - 6 -

Wellfield / Wellhouse

injection
extraction

complex flow pattern

averaging over
ore grades, 

hydraulic parameters
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First: Analytical Approach
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Uranium in the Lixiviant
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Beverley Mine

ISL Production
Circuit



© UIT GmbH Dresden, Sept. 2005 - 11 -

ISL Cycle

                         Orebody 
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ISL - Numerical Model
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IX colums (Uranium Recovery)
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Königstein Uranium Mine

1967 mining
1984 acid ISL
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Internal Structure
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Mass Transfer  (Leaching)
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The Software “Flooding II”

 - hydraulics
 - geochemistry

Königstein

1 hour on PC 

2 year forecast

1 000 000 × PhreeqC
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Step-by-Step Approach

Model Calibration
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Evaluate dynamics of mine/process water chemistry

Conclusions

The Models were used to

Select optimized strategies for leaching / remediation

Interpret laboratory and pilot experiments

Systemize chemical and hydraulic field data

Derive a guidance for process monitoring


