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Abstract: Acid leaching and alkali leaching of uranium are the most important in-situ leaching processes for
uranium mining and smelting in China and ore-bearing layer will be blocked during uranium leaching. Ore-
bearing layer blockage is a common phenomenon in in-situ leaching of uranium, and it is also a major
bottleneck restricting the efficiency of uranium leaching. According to the results of acid column immersion
test of Bayan Ula uranium ore and alkaline column immersion test of Shihongtan uranium ore, the causes
of ore-bearing layer blockage during acid and alkali uranium leaching were systematically studied. The
results show that mineral clay alteration is an important cause of blockage of ore-bearing layer in acidic in-
situ leaching, while calcium carbonate precipitation is the main reason for blockage of ore-bearing layer in

alkaline in-situ leaching. The pH value, HCOj concentration and Ca®" concentration of leaching solution
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would cause calcium carbonate precipitation in alkaline in-situ leaching of uranium-bearing layer. The

solubilization profile of calcium carbonate is controlled by the boundary values of pH value, concentration

of Ca®" and HCO; .

Key words: acid leaching; alkaline leaching; blockage of ore-bearing layer; sandstone type uranium ore
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Fig. 1 Schematic diagram of experimental setup

for column leaching of uranium
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Table 1 Test results for clay minerals from Bayan-Ula uranium ore-bearing layer rocks /%

B e U A1 iRl Bk 4 g IR /RS &k

1PQ-1 0. 60 5. 80 0. 40 0 6. 80 I I SR

3-1-1 0. 40 6. 90 0 1. 30 8. 60

3-1-2 0. 60 11. 00 0 0. 30 11. 90 B )5 R

3-1-3 0. 60 6. 70 0. 60 1. 10 9.00
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Fig. 5 Schematic diagram of uranium leaching test
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Table 2 Chemical compositions of soluble leachate /(mg -+ L7")
RFES  NaHCO;*  pH*~ HCO3 cl- SOi~ K* Na* Ca?* Mg?*+ M
WBa2-0  0.234 1 6 264. 61 823. 22 629. 43 0.70 540. 61 145. 43 51.91 2 323.61
WMIBb2-0  0.578 4 6 490. 36 798. 81 613. 42 2.78 617. 46 154. 97 54.06 2 486. 68
MBe2-0  0.9226 6 692. 18 802. 09 607.73 0 717. 82 131. 70 51.01 2 656. 44
VI Bf2-0 1.266 9 6 886. 53 786. 89 593. 77 0 801. 90 101. 54 50. 68 2 778. 04
VI Bg2-0 1.955 4 6 1203.47  749.73 562. 59 0 953. 72 74.23 48.79 2 990. 80
WMIBh2-0  2.6439 6 1711.76  848.00 615. 64 0 1261.61 62. 88 50. 25 3 694. 26
Ak 1+4 7.7 80.73 784. 42 619. 97 1.18 540. 46 207. 71 62. 56 2 256. 67
TE e x B g5 % TR o x MO L
2.3 REHERS5TR 2.3.1  BRERESUIVE R HCO, Mk &1
HRE AR A D 3K &5 2R 15 B AR [\ HCO; ok ¥ 2% MR A A L B R A UL UE 3 U 32 HCOy ik
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Ji7R
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BEpH K Ca®' i B2 45 R 22361, B HCO, \Ca®' ¥R BE
1 pH 3 K 0T 68 5 8O TR 45 DL v . MR 4 2% 3
iVl Bg2-5 i 5K f 22 84 115 7 Ca® =170 mg/L.
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Table 3 Chemical compositions of leachate from immersion leaching tests

WS HCO; /(mg+ L™ D i i) /d pH HCO; /(mg+ L™ Ca?™ /(mg+ L™ 1)
VIl Ba2-0 0 6. 00 264. 61 145. 43
Vil Ba2-1 0.5 6.31 291. 52 144. 51
Vil Ba2-2 1 6.59 299. 00 134. 88
\ll Ba2-3 264. 61 2 6. 88 301. 99 139.71
Vil Ba2-4 4 6. 90 348. 33 197.13
Vll Ba2-5 6 7.07 369. 26 193. 60
VI Ba2-6 40 7.07 523. 74 240. 29
VIl Bb2-0 0 6. 00 490. 36 154. 97
VIl Bb2-1 0.5 6. 37 496. 34 130. 34
i Bb2-2 1 6.53 514. 28 133. 44
I Bb2-3 490. 36 2 6. 82 536. 70 129. 55
VIl Bb2-4 4 6.76 595. 01 199. 49
Wi Bb2-5 6 6. 82 600. 99 190. 40
VI Bb2-6 40 7.00 782. 97 236. 30
VIl Be2-0 0 6. 00 692.18 131. 70
VIl Be2-1 0.5 6.33 698. 16 124. 99
Yl Be2-2 1 6.43 701. 15 123.18
W Be2-3 692.18 2 6.88 690. 69 121. 39
Vil Be2-4 4 6. 80 750. 48 180. 59
W Be2-5 6 6.83 759. 45 177.76
VI Be2-6 40 6.99 870. 46 220. 38
VI Bf2-0 0 6. 00 886. 53 101. 54
VIl Bf2-1 0.5 6.39 867. 09 124. 06
Vil Bf2-2 1 6.55 870. 08 115. 4
VIl Bf2-3 886. 53 2 6. 90 892.51 120. 29
VI Bf2-4 4 6.73 923.9 167.58
VIl Bf2-5 6 6.79 941. 84 171.9
Vi Bf2-6 40 7.14 1 046. 01 230. 98
Vil Bg2-0 0 6. 00 1 203.47 74. 23
Vll Bg2-1 0.5 6. 37 1198.98 84. 36
Vil Bg2-2 1 6. 44 1193.00 89. 52
Vi Bg2-3 1 203. 47 2 6.87 1 200. 48 96. 48
VIl Bg2-4 4 6.92 1213.93 143. 32
VIl Bg2-5 6 6.95 1216.92 166. 00
1l Bg2-6 40 7.52 1192.31 192. 03
VI Bh2-0 0 6. 00 1711.76 62. 88
VI Bh2-1 0.5 6. 29 1 634.02 79. 94
VI Bh2-2 1 6.33 1651.96 83. 25
Vi Bh2-3 1711.76 2 6. 85 1 644.49 88. 69
VI Bh2-4 4 6. 60 1 648.97 140. 32
VIl Bh2-5 6 6. 64 1637.01 141. 42
VIl Bh2-6 40 6.96 1616.56 212. 34

UEEWP R HCO; WEEHE S AT — 28 JWFAE R 975 mg/L; 4 Ca® ¥ 240 mg/L i,
A Ca® " YR BEXT e R 45 DT UE 52 . 4n 2R 5% FH VIl Bg2-5 HCO, ¥ BE I 530 Fl k850 mg/L(&l 7);Ca®" ¥k Jif
SIFTEE AN Ca®” =210 mg/L,Ca®" =240 mg/LGA 120 mg/L i HCO; WL i1 FHE A 1 700 mg/L.
0 3 A v UL 3] 7 e e B - B 24 T X HCO, (K 8a), W UL, 7 —& R pH FM4 T, b IR WK
W HE D BRI IS IR A R R E pH=6.9,  HCO; W JE K L. 764 K 42 CaCO, TLTE /Y 15 B
Ca®" W 210 mg/L i HCO, WEERAMIIEIRA  F L HCO, W ilm 30 FE R = .
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Table 4 Relationship between pH value and concentration boundary values of Ca>" and HCO; for calcium

carbonate precipitation

frn = pHipsy Ca%/(mg+ L1 HCOs,,/(mg « L™ 1)
VA 6. 66 356 1 060
B 6. 66 138 1200
XB 6. 94 258 760
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