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Kinetics of Microbial Oxidation in Uranium Bioleaching at an Internal Loop
Air-Lift Bioreactor
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2. Nuclear Fuel Cycle Research School, Nuclear Science and Technology Research Institute, AEOI, P.O.Box: 11365-8486, Tehran — Iran
3. Department of Chemical Engineering, Faculty of Engineering, University of Mazandaran, Postcode: 47415, Babolsar — Iran

Abstract: To study microbial oxidation of ferrous ions through the uranium bioleaching process,
experiments were carried out in the internal loop air-lift reactor by Acidithiobacillus ferrooxidans. The
microbial oxidation kinetics was evaluated with the Monod correlation and modified models for the
substrate and product inhibition. The maximum recovery of uranium in the biological and control tests
were 97.1% and 21%, respectively. Evaluation of the experimental data with the mentioned models
showed that the modified model for the substrate inhibition gave a good fitting for all aeration rates. The
R2-values were found to be 0.98, 0.97, 0.94 and 0.94 for the air superficial velocity of 0.0065, 0.0085,
0.01 and 0.015 m/s, respectively.
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