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Alkaline Leaching of a High Carbonate Sandstone Uranium Ore
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Abstract: In order to investigate the leaching process parameters of a high carbonate sandstone type
uranium ore, tatic leaching tests were carried out indoors with different alkaline reagents and different
oxidants, the saturation index of carbonate minerals and the form of uranium present in leachate were
calculated using PHREEQCI software, and leaching kinetic analysis was performed. The results show that
leaching rate of uranium is positively correlated with the concentration of HCO; in leachate, and the
leaching effect of NH, HCO, is better than that of NaHCO,. The oxidation effect of H, O, is significantly
stronger than that of KMnO, and K;Fe(CN);, and the leaching rate of uranium rises with increase of mass
concentration of H,O,, and the best leaching conditions is 800 mg/LL. NH, HCO,; +2 g/L H,0,, with a
final uranium leaching rate of 21. 04 %. The pH value of the system should be controlled to avoid saturation
precipitation of carbonate; the dissolution reaction of uranium during the leaching process is mainly
controlled by surface chemistry, and the influence of diffusion is relatively small.
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Table 1 Chemical composition of uranium ore samples /%

2 U Ut Ut Si0;  ALO;  CaO K, O

MgO  Na,O

P,O; TFe; 05 TiO, LOI CO:  ATHLER

Frir 0.0139 0.008 8 0.0051 60.115 11.885 5.955  2.740

1.800 3.565 0.110 3.825 0.445 6.580 3.900 0.070
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Fig. 8 Main forms of dissolved uranium present under different leaching conditions
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Table 2 Kinetic parameters of alkaline leaching of uranium ore under different leaching conditions
e — b2 B0 4 il P
o Ve
7 k/h! R? k/h! R
1 600 mg/L NH,HCO; 3.49309X 10 * 0.941 77 2.10528 X103 0. 854 92
2 800 mg/L NH, HCO;4 4.04240X 107 0.915 23 2.63259X10 5 0.901 41
3 1 000 mg/L NH, HCO; 4. 870131071 0.915 65 2.96162X10 5 0.844 71
4 1 200 mg/L NH, HCO, 3.98831X10 ¢ 0.847 77 2.96928X 105 0.773 18
5 800 mg/L NH,HCO;+0.5 g/L HyO, 3.60123X10* 0.788 56 2. 248461073 0.737 24
6 800 mg/L NH,;HCO;+1.0 g/L H,0, 3.49767X10"* 0. 856 71 2.21245X10 5 0.788 12
7 800 mg/L NH,HCO;+1.5 g/L H,0, 4. 6403910+ 0.934 33 3.12549X 105 0. 884 41
8 800 mg/L NH, HCOs;+2.0 g/L HyO, 6.83925X 10+ 0.953 73 5. 06968105 0.889 78
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