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Spatial-Temporal Evolution of Porosity and Leaching Migration
in In-situ Acidic Leaching of Uranium
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(1. School of Water Resource and Environmental Engineering, East China University of Technology,
Nanchang 330013, China;
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Abstract: In process of uranium extraction by acid leaching, gypsum will be formed during dissolution,
precipitation and redissolution of uranium, which will lead to change of porosity and uranium leaching
migration. Taking an actual uranium leaching process as an example, a comparative analysis of different
models under porosity change by model generalization was constructed to explore these changes. The

results show that: 1) After simulation process(600 days), porosity of the whole model changes to different
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degrees. Within cross sections of pore 2 and pore 5, porosity at 0 m rises the most with an increase of
3.66%, and that at 8 m drops the most with a drop of 1. 66%. 2)Leaching rate of uranium ore positively
correlates with porosity of the site. When t=8 d, the porosity of production model at 0 m reaches the
maximum, and the difference between uranium residue of ideal model and production model also reaches
the maximum. Uranium residue of ideal model and production model is 54. 84 % and 54. 74 % respectively.
At t>8 d, porosity and uranium leaching rate of production model at 0 m begin to drop. At t=18 d,
uranium surplus of ideal model and production model is equal. 3) Ore bed with reduced porosity directly
affects migration of leaching solution in it, reducing effect of uranium leaching migration. When t=600 d,
porosity of production model at 8 m reaches the minimum value, and influence of leaching solution
migration obstacle reaches the maximum. Difference of pitchblende residue between ideal model and

production model at 10 m also reaches the maximum value, the ideal model is 9. 65% , and the production

model is 13. 34 %.

Key words: acidic leaching uranium; porosity; uranium leaching and migration; numerical simulation
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Table 1 Chemical equations and their

equilibrium constants
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CaCOs+H* =Ca’" +HCO; 1. 849
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Schematic diagram of model concept

Fig. 1
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Table 2 Composition and concentration

of each ion

BT WU 45 A8/ (mmol « L™ #1544/ (mol « L™1)
Ca?* 1.777 42 0
HCO; 6.677 59 0

SOF~ 3.434 90 0.102
Oz (aq) 0 0.002 5
U0t 0 0

H* 1x107* 0. 204
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Fig. 2 Porosity evolution characteristic at 0 m
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Fig. 3 Relationship between porosity and

gypsum volume fraction at 8§ m
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Fig. 4 Comparison diagram of uranium ore
surplus between control group and

simulation group at 0 m
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Fig. 5 Comparison diagram of residual
uranium ore in control group and

simulation group at 10 m
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