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Table 1 Chemical composition of the sample %

U Uy  udVh SiO, Al O3 K;0O Fe; Oy CaO MgO Na, O TiO, P, 0O MnO BaO LOI
0.025 0.017 0.008 65. 26 12. 88 4. 815 4.432 3.41°% 3.035 1.962 0.568 0.095 0.075 0.050 2.586
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Table 2 Main mineral composition of the sample %
AT ke Bk FaE RN E] A g Sagss Bob) A fMNA rRA
0.029 0.011 0.003 28.52 25. 80 17.55 7.52 6.50 6.05 3.50 2.51 2.05
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Table 3 Particle size distribution of the
uranium ore sample

2 /mm ot /g Joig s St 1 it
o I V) B/ %

0~<20.425 1207 15.09 15.09 0.032
0.425~<1.18 1339 16. 74 31. 83 0.025
1.18~<C1.70 608 7.60 39.43 0.026
1.70~<73. 35 1465 18. 31 57.74 0.023
3.35~<C6. 30 1717 21.46 79. 20 0.019
6.30~<8.00 1664 20. 80 100. 00 0.024
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Fig. 1 Column leaching test apparatus
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Table 4 Conditions for the column leaching experiments

- W8 AR 58 5/ AR /m R (ke O Lk E%%ﬂ%}]ﬁé‘ il Bz /
[L/(m?+h] i/ (g/v PR i e/ (g/ 1) (mg/kg)
1 10 9.0 15 75 100 250
2 15 9.0 15 75 100 250
3 20 9.0 15 75 100 250
4 20 4.0 15 75 100 250
5 20 6.0 15 75 100 250
6 20 9.0 15 75 100 250
7 20 9.0 15 75 100 250
8 20 9.0 20 125 100 250
9 20 9.0 20 125 15 250
10 20 9.0 20 125 50 250
11 20 9.0 20 125 100 250
12 20 9.0 20 125 100 150
13 20 9.0 20 125 100 200
14 20 9.0 20 125 100 250
1.4 BRH%RE DIaC X V)
352t Y 1SR Y Ak LR B Ri= =y x100%.
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Fig. 2 Variation of uranium mass concentration with

time under different irrigation rate
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Fig. 3 Variation of extraction rate with time

at different irrigation rate
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Fig. 4 Variation of uranium mass concentration with

time at different heap heights
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Fig. 5 Variation of extraction rate with time at

different heap heights
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Fig. 6 Variation of uranium mass concentration with

time at different mixing acid dosages and binder dosages
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Fig. 7 Variation of extraction rate with time at different

mixing acid dosages and binder dosages
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Fig. 8 Variation of uranium mass concentration
with time at different initial acid mass concentration

of leaching agent
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Fig. 9 Variation of extraction rate with time at different

initial acid mass concentration of leaching agent
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Fig. 10 Variation of uranium mass concentration

with time at different ore grades
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at different ore grades
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Column Leaching Experimental Study on Acid-agglomerated of

a Low-grade Uranium Ore in Namibia

LIU Yang', ZHANG Jiewei', TANG Wensheng', HU Nan®*, ZHANG Hui*, DING Dexin®
(1.China General Nuclear Power Group (CGN) Uranium Resources Co. , Ltd. , Beijing 100029, China;
2.Key Discipline Laboratory for National Defense for Biotechnology in Uranium Mining and Hydrometallurgy,
University of South China, Hengyang 421001, China)

Abstract: This study investigated parameter optimization for heap leaching of a low-grade uranium ore
from Namibia deposit through systematic column leaching experiments. Mineralogical composition
analysis shows that the uranium ore contains a high proportion of high acid consuming gangue miner-
als, with tetravalent uranium accounting for 68%. The main uranium minerals are easily leached
uraninite and coffinite. The uranium is enriched of in the fine-grainedportion. After crushing to
—8 mm, the mass fraction of fine-grained uranium at —0.425 mm reaches 15.09%, and its uranium
grade is as high as 0.032%, which leads to the deterioration of direct heap leaching permeability and
requires acid-agglomeration pretreatment. Column leaching experiments established the optimal pa-
rameter combination: irrigation rate of 20 L/(h-m?), heap height of 9 m, aciddosage for pre-agglom-
eration of 20 kg/t, binder dosage of 125 g/t, and initial leachate acidity of 100 g/1. H,SO,. Under op-
timized conditions, the irrigation duration is shortened to 55 d, and the uranium extraction rate is in-
creased to 80% . This study has demonstrative significance for the development of similar low-grade,
high acid consumption, high fine-grained, and high tetravalent uranium resources.

Key words: low-grade uranium ore; acid mixing and granulation; column leaching; heap leaching



