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Leaching behavior of uranium ore with
different fractal dimensions of particle size distribution
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Abstract: Uranium ore heap for heap leaching is a kind of loose media which is heaped by broken uranium ore with
different sizes. In order to study the influence of the uranium ore particle size distribution on the heap leaching, five
groups of uranium ore samples with different fractal dimensions of particle size distribution were prepared for indoor
column leaching tests. The uranium concentration and pH of the pregnant solution at different times were determined,
and the corresponding uranium recovery and the acid consumption were calculated. The results show that the larger the
fractal dimension of the particle size distribution is, the later the uranium ion concentration peak will appear and the
lower the peak value will be. Before the peak value appear, the uranium ion concentration in the pregnant solution of
uranium ore samples with larger fractal dimensions of particle size distribution is lower than that in the with smaller
fractal dimensions. And after the peak, the situation is just the opposite. In the early phase of leaching, the larger the
fractal dimension is, the lower the uranium recovery will be. As the leaching reaction proceeds, this difference increases
at first, and then decreases gradually. In the late phase of leaching, the leaching rate of ore samples with larger fractal
dimensions exceeds that of ore samples with smaller fractal dimensions, and the trend will be maintained. In the early
phase of leaching, if the same uranium recovery is to be obtained from all samples, the uranium ore sample with larger
fractal dimension will consume more acid. The difference between acid assumptions increases at first, and then decreases
gradually. In the late phase of leaching, the situation is just the opposite.
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Fig. 1 XRD pattern of uranium ore
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Table 1 Main chemical compositions of uranium ore (mass

fraction, %)

U MgO SIOZ A1203 P205 MnO

0.177 0.677 78.21 7.13 0.018 0.116

Ca0 FeO Fe,0;  CO* F Na,O

2.89 0.587 0.289 1.92 0.301 0.358
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Fig. 2 Schematic diagram of experiment device of series
leaching column: 1—Mariotte bottle; 2—Valve; 3—Sealing
cover; 4, 8—Quartz sand; 5—Ore; 6—Organic glass column;
7—Flange; 9—Pore plate; 10— Buffer space; 11—Liquid

collecting barrel
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Table 2 Gradation and uranium grade of ore sample with different fractal dimensions of particle size distribution

Fractal

Mass/kg

Uranium

dimension < 5mm 05-1mm 1-2mm 2-3mm 3-4mm 4-5mm 5-6mm 6-7mm 7-8mm 8-9mm &ade/%

1.6 0.174 8 02866 07562 09304 1.0653
1.8 0.3117 04043 09289 1.0309 1.1032
2.0 0.5555 0.5555 1.1111 1.1111 1.1111
2.2 0.990 3 0.7339 12779 1.1503 1.0746
2.4 1.765 4 09104 13800 1.1171 09746

1.1783 1.2770 13654 14459 1.5202 0.172
1.1604 12080 1.2491 12854 13181 0.173
r1rr1r o rarr1oorarr1l o rnarr1 o 11111 0.175
1.0216 09812 09489 09221 0.8992 0.179
0.8807 0.8125 0.7598 0.7174 0.6823  0.180
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Fig. 3 Variation curves of U ion concentration in leaching

solution of uranium ore with different fractal dimensions of

partied size distribution with leaching time
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Fig. 4 Variation curves of U leaching rate of uranium ore with
different fractal dimension of particle distribution with leaching

time
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