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Abstract;: Uranium leaching is realized by a series of hydrogeochemical interactions between leaching

solution and uranium minerals. In Bayanwula uranium mine, blockage of ore-bearing strata occurred in acid
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in-situ leaching. Based on mineral characteristics of ore-bearing bed and chemical components of leachate,
leachate-mineral balance was simulated by model of geochemical process PHREEQCI, saturation index of
mineral and reaction condition index (RCI) were calculated, mineral dissolution precipitation stat was
determined, and hydrogeochemical mechanism of blockage of ore-bearing bed was revealed. The results
show that hydrogeochemical reason for blockage of ore-bearing strata is that Ca’", SO,?” and Fe’' in
leaching solution are in supersaturated state, resulting in precipitation of gypsum, goethite and hematite,
with saturation index of 0.06—0.20, 0.01—0.83 and 0.94—2.58, respectively. RCI., of gypsum is
0.34—0.42, and RCIsis 1. 17—1. 35. Ca’" concentration is main factor affecting solution-precipitation of
gypsum. RCI,; (— 3.47——3.27), RCIy (—599.44——474.72 mV) and RCIz (0.96—1.37) of
hematite and goethite are all in precipitated state. Precipitation of gypsum and iron minerals is the result

that ionic activity product of leaching solution exceeds its solution product constant after interaction

between leaching solution and minerals in ore bearing layer.
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Table 1 Chemical compositions of leachate of C10 mining area in Bayanwula uranium deposit
[(mg -« L7")
LY pH* En* N U Ca?™ Mg* " Fel ™ Fe?t AT SO 2 Cl-
KC11842  1.38 260 3.90 10. 06 705.76 512.56 1092 0 605. 76 13. 57 512. 31
KC12240  1.41 238 3.49 9.38 557. 18 646. 27 1222 0 807. 68 15. 87 610. 57
KC11840  1.37 226 3. 80 10. 71 594. 32 1114. 25 1898 0 1186. 28 20. 62 701. 80
KC12638  1.49 239 2.77 10. 36 668. 61 935. 97 1196 0 807. 68 15. 33 596. 53
KC12238  1.59 300 2.16 7.30 594. 32 802. 26 1056 26. 00 631. 00 12. 89 561. 44
KC11838  1.32 313 4.13 24. 87 631. 47 958. 26 2 210 62.40  1085.32 25. 62 596. 52
KC13036  1.39 256 3.70 10. 46 705. 76 824. 55 1196 15. 60 681. 48 14. 84 575. 48
KC12636  1.34 286 4.31 13.52 705. 76 646. 27 1092 0 681. 48 13.77 596. 52
KC12236  1.31 248 4. 62 27. 64 705.76 913. 69 1 430 0 1 034. 84 19. 59 575. 48
KC13034  1.60 268 2.16 5. 28 668. 61 579. 41 832 0 378. 60 9. 80 652. 67
KC12634  1.36 234 4.31 11. 84 668. 61 891. 40 1196 0 681. 48 15. 53 603. 55
KC12234  1.38 227 3.90 13. 82 594. 32 623. 98 1274 0 1110.56 16. 56 659. 69
KC11834  1.39 249 3.18 22.50 594. 32 913. 69 2 106 0 1 590. 12 23.41 603. 55
KC12232  1.38 262 3.90 24.71 594. 32 735. 41 988 0 681. 48 13.23 231. 59
KC11832  1.25 324 4.93 39.09 668. 61 824. 55 1768 88.40  1312.48 21. 55 603. 55
KC11432  1.26 354 4.42 24. 09 445.74 802. 26 2 392 312 25. 24 23.32 701. 80
KC11032  1.25 348 4.93 21. 32 520. 03 935. 97 2 340 234 1 640. 60 26. 35 610. 57
KC12242  1.36 303 3.90 15. 00 594. 32 757. 69 1196 26 656. 24 15.13 687.76
KC12642  1.38 298 3. 80 13. 82 594. 32 579. 41 1170 15. 60 656. 24 15.13 456. 17
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Table 2 Mineral saturation index of leaching solution in C10 mining area of Bayanwula deposit

L= ok Bk E TRERH WA Ak 0 H R BRI A7R
KC11842 0.16 0. 24 1.42 —5.09 —0.18 —16.75 —1 000 —1 000
KC12240 0.08 0. 36 1. 64 —4.98 —0.26 —16. 56 —1 000 —1 000
KC11840 0.11 0. 37 1. 68 —4.96 —0.23 —16. 20 —1 000 —1 000
KC12638 0.15 0.57 2.08 —4.76 —0.19 —16. 65 —1 000 —1 000
KC12238 0. 10 0. 83 2.58 —4.51 —0.24 —16.78 —15. 46 —9.50
KC11838 0. 20 0. 26 1. 45 —5.08 —0.14 —15.81 —15.71 —10. 89
KC13036 0.16 0. 29 1.52 —5.04 —0.18 —16. 68 —16.08 —11. 20
KC12636 0.13 0.13 1.18 —5.21 —0.20 —16. 84 —1 000 —1 000
KC12236 0.18 0. 10 1. 14 —5.23 —0.16 —16. 42 —1 000 —1 000
KC13034 0.13 0.8 2.52 —4.54 —0.21 —17.07 —1 000 —1 000
KC12634 0. 14 0.2 1. 34 —5.13 —0.20 —16. 65 —1 000 —1 000
KC12234 0.08 0. 28 1. 50 —5.05 —0.25 —16.63 —1 000 —1 000
KC11834 0.13 0. 46 1. 85 —4. 88 —0.21 —16. 05 —1 000 —1 000
KC12232 0. 06 0.21 1. 35 —5.13 —0.28 —16.92 —1 000 —1 000
KC11832 0. 14 0.01 0. 94 —5.33 —0.19 —16. 28 —15. 64 —11. 33
KC11432 0.07 0.11 1. 16 —5.22 —0.27 —15. 62 —15.15 —10. 62
KC11032 0. 06 0. 09 1.11 —5.25 —0.27 —15.94 —15.25 —10.77
KC12242 0.09 0.21 1. 34 —5.13 —0.25 —16. 64 —15.92 —11.21
KC12642 0.11 0. 26 1. 45 —5.08 —0.23 —16.59 —16.11 —11.29
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Table 3 Reaction condition indexes of Ca** and Fe’' concentration of

dissolution and precipitation in C10 mining area

i ELIRETD SI C[Ca’* ]~ CLCa?™ ]~ RClIc, CL[SO,2~ ]~ CLSO. ™ T RCIs
4 KC12638 0.15 668. 61 291. 88 0. 36 15 330 1042.56 1. 17
6 KC11838 0. 20 631.47 242. 60 0. 42 25 620 1 143. 36 1. 35
7 KC13036 0. 160 705. 76 306. 08 0. 36 14 840 1012. 80 1.17
9 KC12236 0. 180 705. 76 292.32 0. 38 19 590 1 049. 28 1.27
11 KC12634 0. 140 668. 61 304.72 0. 34 15 530 1024. 32 1.18
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Fig. 1 Equilibrium concentration curves of CaSO, in leachate from
some drainage holes in C10 mining area
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Table 4 Reaction condition indexes of pH value, Eh value and Fe’t concentration of

dissolution and precipitation of iron mineral in C10 mining area

L= SI pH pH, RCI,y  Eh/mV  Ehy/mV  RCIg/mV C[Fe** )/(mg+ L") C[Fe!t],/(mge+ L") RCIpg
KC12638 0.150 1.49 4.760 —3.27 239 828.03  —589.03 1196 50. 73 1.37
KC11838 0.200 1.32 4.751 —3.43 313 787.72  —AT4.72 2 210 163. 86 1.13
KC13036 0.160 1.39 4.759 —3.37 256 799.26  —543.26 1196 92. 62 1.11
KC12236 0.180 1.31 4.780 —3.47 248 820.34  —572.34 1 430 158. 26 0. 96

KC12634 0.140 1.36 4.766  —3.41 234 833. 44 —599. 44 1196 112. 00 1. 03
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Fig. 2 Equilibrium concentration curves of goethite (a) and hematite (b) in

leachate from some drainage holes in C10 mining area
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