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VI. CONCLUSIONS 
As a physical-chemical process the filtration leaching is 
determined by a set of parameters: filtration velocity; the 
nature and concentration of the solvent; the content of uranium 
in the ore; the physical properties of ore mass, which 
determine the state and properties of heterogeneous systems at 
the moment. The leaching velocity increases with the increase 
of solvent concentration, which also leads to an increase in the 
degree of extraction. 

The reaction between the liquid and the solid substance 
develops from the particle surface to their center; and until the 
complete leaching there remains the unreacted core in the 
center, and a solid substance on the surface. 

The ore material with its porous structure hinders the 
diffusion process offering it resistance. The less the diffusion 
resistance, the higher the leaching velocity and the degree of 
uranium extraction at a given duration of leaching. 

The total resistance of the process consists of diffusion and 
chemical resistances. If the resistance of one of the steps is 
many times higher than the resistance of the remaining stages, 
the total flow of the process is limited by the slowest stage. In 
the presence or formation of a solid product under a dense 
shell on the surface of the dissolved uranium mineral the 
limiting stage is the diffusion through this layer. In this case 
the impact of leaching conditions on its velocity corresponds to 
the internal diffusion laws.  

 
The interaction of the reagent with uranium minerals 

represents the first stage of leaching; at the second stage the 
dissolved substance moves along the layer together with the 
filter solvent. 

The transportation of the substance as a whole is carried out 
by the liquid movement (convective diffusion). 

The reaction of hydrogen addition to the anion of the solute 
compound underlies the mineral dissolution in acid. 

 

 
 

Fig. 7.  3D Mesh Partitioning model 

 
Fig. 6.  Results of 2D modelling 
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Fig. 8.  Distribution of hydrodynamic pressure field 
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