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Table 1 Composition of major chemical elements in

uranium ore %
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Fig. 1 Occurrence state of uranium minerals
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Fig.3 Effect of pyrolusite dosage on leaching of uranium
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Fig. 6 Effect of leaching time on leaching of uranium
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Fig. 10 Effect of leaching time on leaching of uranium
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Table 2 Particle size distribution and uranium leaching rate of ore before and after leaching
- B it \
R /mm IR R/ %
B/ % Bl AL/ % AR/ % B/ % i L/ % o3 A %
—5.0+3.2 5.32 0.126 11.61 4.43 0.116 24.25 7.94
—3.2+2.0 12.54 0.130 28.23 11.61 0.071 38.87 45.38
—2.0+1.0 5. 40 0. 089 8.33 4. 14 0. 050 9.76 43. 82
—1.0+0.45 6.90 0.083 9.93 4.64 0.037 8.10 55.42
—0.45+0. 25 5.67 0.053 5.21 4.59 0.011 2.38 79.25
—0.25 64.17 0.033 36.69 70.59 0. 005 16. 64 84. 85
&t 100. 00 0.058 100. 00 100. 00 0.021 100. 00 64. 48
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Leaching Process of High-Clay Low-Grade Uranium Ore
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Abstract: A high-clay low-grade sandstone-type uranium ore, predominantly composed of clay fine

sandstone, exhibits significant thickness variations in both the aquifer and aquiclude within the mining

area,resulting in poor sand permeability and high groundwater salinity, which render in-situ leaching

infeasible. To comprehensively evaluate the leachability of this ore,the applicability of acid/alkaline

agitation leaching and column leaching processes was systematically investigated. The results show

that under the acid agitation leaching conditions of sulfuric acid dosage of 16% ,MnQO, dosage of 1%,
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liquid volume to solid mass ratio of 1. 6 ¢ 1-1. 8 : 1,leaching temperature of 60 ‘C ,and leaching time of
4 h, the uranium leaching rate reaches 95%. However, when the acid column leaching process is
applied,the high carbonate content in the ore causes severe argillization and gas blockage., making the
process unstable and difficult to operate. In contrast, under the alkaline agitation leaching conditions
with a Na,CO,/NaHCO, dosage of 2. 5%, liquid volume to solid mass ratio of 1.0 : 1-1. 2 : 1,
temperature of 80 °C, and leaching time of 16 h, the uranium leaching rate attains 88%. For the
alkaline column leaching process, alkali-mixing and curing can maintain the permeability of the ore
heap. Nevertheless, the overall leaching rate remains low owing to the poor leaching efficiency of
coarse particles. Based on a comprehensive comparison, the alkaline agitation leaching process is
recommended for the treatment of this ore, and enhanced pretreatment of coarse particles should be
implemented to further improve the uranium leaching rate.

Key words: high-clay uranium ore; uranium; agitation leaching; alkali-mixing and curing;

column leaching



