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Industrial phosphoric acid can contain uranium between 20 and 300 mg/L. Considering annual 

volumes produced globally, it constitutes a significant secondary source and estimations range 

from 4 to 9 Mt of uranium.  

An innovative and jointly developed process between Orano Mining and CEA has been 

developed to selectively extract uranium from wet phosphoric acid using solvent extraction 

(SX) (Burdet et al. WO2016/156593/A1; Miguirditchian et al. 2016).  

Because flowsheet optimizations and design play a key role in terms of purification and reagent 

consumption, the simulation code PAREX+ was used to assist the scale-up of the process. 

In addition to conventional flowsheet design and equilibrium calculations, the code can be 

parametrized to account for high deviations from ideality in aqueous solutions via activity 

models. It is particularly relevant when dealing with dissociated acids and high metallic 

concentration, resulting high ionic strengths. In this case, Specific Ion interaction Theory (SIT) 

was used in the scrubbing stage involving moderately diluted sulfuric acid. 

The PAREX+ code also embeds hydrodynamics which enables one major feature: dynamic 

simulation of the process (perturbations, start-ups, maloperations, …). Parametric studies 

were run to assess the impact of impurities in the solvent, changes in the feed composition, 

among others. 

Recent results confirmed its ability to simulate pilot-scale experiments conducted at the CIME 

(Innovation Center for Extractive Metallurgy). The collaboration between CEA and ORANO 

Mining is pursuing as new developments in the process are implemented. 
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