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Abstract: The leaching of target metal in uranium ore heap leaching is the result from the
coupling of solute convection, dispersion and chemical reaction. This paper established a
convection-diffusion-reaction coupling dynamic model for uranium ore heap leaching by using
theoretical analysis and mathematical modeling, solved the model by using finite element method,
and verified the modeled results by using uranium ore column leaching. The results showed that
the model could reflect the main physical and chemical processes in the uranium ore column
leaching, simulate sulfuric acid and uranium distributions within the column, determine the
variation rules of the leaching rates of various size fractions of uranium ore at different depths
within the column, and predict the leaching rate for the column. Therefore, the model can be used

to adjust and control the process parameters for the uranium ore heap leaching.
Keyword: Uranium ore heap leaching; Convection: Diffusion; Reaction; Coupling dynamic

model; Column leaching;
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2 B R

RS0 0 It - TR - R A B0 7 AR PR P 1, R FH R Rt L et
BT SRR . VA E G IE T 29 mm, Fr R 0.5
mm. | mm. 2mm. 3mm. 4mm. 5mm. 6 mm. 8 mm 55 FREATIH S, 0
AN 9 MRS -0.5 mm. 0.5~1 mm. 1~2mm. 2~3 mm. 3~4 mm. 4~-5
mm. 5~-6 mm. 6~-8 mm. 8~-9 mm. FKH 9 MR IIH AR HENIRIRFE M, A
I E— M5 AL, T ARWE 1 PR, 3410 ke KRS
JEREAEHTERARLS, RN 1 m, HENAEN 8.8 cm. A P4
0.177%. KHTRBRIE AR NI ATI, EIRIEVIIERERIKE N 20 g/L, FR
PR R pH A MR A R BRI IR B, 5 3 pH (B ORFFIE 1~2 Z Al B H 3L

47 350 h, Hif 130 h IR IR R IR E A 20 g/L, 131~350 h iF R MR R E N 15 g/L.
B 10 /N EGR H 5 B pHL Eh AR EE

£ 1 RBshy 4oy BB

Table 1 Size fraction composition of the uranium ore for experiment

-0.5 0.5~1 1~2 2~-3 3~-4 4~-5 5~-6 6~-8 8~-9

mm mm mm mm mm mm mm mm mm

#HE, kg 0556 0.556 1.111 1.111 1.111 1.111 1.111 2.222 1.111

10.000

3 BAFE SRS R
KA MATLAB %mf2, NMAARCENZL (14). (15). (16) #EEHEA AT
BUEME, BRI HSEORME R 2 s

k2 BA LKA
Table 2 Values of model parameters
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Fig.1 Calculated sulfuric acid concentrations at different time and depth
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Fig.2 Variations of pH and Eh of leachate with time in the experiment
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Fig.3 Calculated uranium concentrations at different time and depth
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Fig.4 Comparison of calculated uranium concentrations with experimental ones in leachate
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Fig.5 Calculated uranium leach rates for different size fractions of uranium ore at the central

position (A, z = 50 cm) and the bottom position (B, z = 100 cm) within the column

3 MR (z=100cm) FRIGH £ 111 H AL F] 90% T 75 KN 8]
Table 3 Time required for the leaching rates of various size fractions of uranium ore at the bottom

position (z = 100 ¢m) to reach 90%

05 05~1 1~2 2~3  3~4 45 5~6 6~8  8~9
R

mm mm mm mm mm mm mm mm mm

1A, h 121 159 246 390 593 854 1145 1695 2304

R A NFREEAERLZ A 8~-9 mm FIHIA 715 HH Z855 3 90% it 5 I 18]
Table 4 Time required for the leaching rates of 8~-9 mm size fraction of uranium ore at different

depths to reach 90%

WRE, cm 50 cm 100cm  150cm  200cm  250cm  300cm 350 cm 400 cm
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