+ 50 - A 1048 GR R/ (http://ysyl. bgrimm. cn) 2023 455 8

doi:10. 3969/j. issn. 1007-7545. 2023. 08. 008

CO,+0, HE R4 CaCO, JTIELE 5 5 (5 41

Mkl 3] AR e R L AR TR B R R

. AEBEITRF KFREREEHRFEIRFK.EE 330013;
2. M KNEEHT LA RN, FE L 010010)

WE:CO,+ OB TELERES =MRMT RAHER MBI R PE RS S0 BT YR JE  765 4l
A iR A E A TR K A B i S AR A DITE S S TR . CaCO, PLTE S CO, 0,
WE R R 0 RS M E R, IR CaCO, JLIEHE LS HLHE N 55 9918 W 9 CO, + 0O,
15l 3 R v 1 M A A B 3 A K S ER T AR o A R A K SCH R A S AR AT T &
GimfgE. G5REW,CaCO; JLiEREM CO, +O B P &I ELEE MW EEFN, HHEE®R pH>
6.5 M, CaCO: K % A VUTE - R WM pHLOHCO, ~ #e BE . Ca® " #k BE B2 I CaCO, YITEM R EH 2,3 5
pH 5 HCO, ~ ¥ \Ca” " W #B 2  i CaCO: ULTE M7=, MRIE B ZE R FRAT T A= 4k CaCO, BLTE 4%
PEF pH HCO, ™ ¥ (Ca® YR = 2Z 10 (56 &, FF B 2 R0 BB I Ca™ " Mk B 5 0 11
pH BT 58 CaCO, T JE 35 2E A BB 72 .

FKER :CO, +0O, MR ; CaCOs YUVE 5 & 07 )2 48 5L 5 100 N 55 300 FH 5 4908 ¥ 4l 47
hES RS TL212.172 XERARAERD : A MEHE:1007-7545(2023)08-0050-10

Simulation on CaCO; Precipitation and Blockage Conditions in
CO,+ 0, In-situ Leaching of Uranium
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Abstract: CO,+ O, in-situ leaching of uranium process is the third generation of uranium mining and
metallurgical technology in China, during the in-situ leaching process, the dissolved liquid reacts with the
ore-bearing seam minerals to extract uranium from the ore, at the same time, chemical precipitation will
occur due to the increase of groundwater mineralization, resulting in ore-bearing seam blockage. CaCO,
precipitation is an important cause of ore layer blockage during in uranium leaching in CO, +0O,. In order
to explore the conditions of CaCO; precipitation and blockage, the hydrogeochemical conditions of ore-
bearing seam blockage were systematically studied through hydrogeochemical simulation, according to the
chemical composition data of CO, + O, uranium leaching solution from uranium ore in Nalinggou in Inner

Mongolia. The results show that CaCO; precipitation is the important cause of chemical blockage of ore-
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bearing seams in CO; + O, in-situ leaching of uranium. When the pH value of the leaching solution 6.5

above, CaCQ; will precipitate, the pH value, concentration of HCO;  and Ca®" of the immersion solution

are the main factors affecting CaCO; precipitation, and excessive pH value and concentration of HCO; ™~

and Ca’" will cause the production of CaCQ; precipitation. According to the simulation results, the

relationship between pH value, and concentrations of HCO,; and Ca’" without CaCQO; precipitation is

obtained, and it is concluded that maintaining the lower Ca®" concentration and lower pH value of the

leaching solution is an effective way to prevent and alleviate CaCQO, precipitation blockage.

Key words: CO, + O, in-situ leaching of uranium; CaCO; precipitation; blockage of the ore-bearing seam;

saturation index; boundary value; Nalinggou uranium mine
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Fig. 1 Geological map of Dongsheng area in northeast Ordos Basin
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Fig. 2 Layout of pumping holes in the northern part of the Nalinggou uranium leaching test area

x 1 HRFLEH&RLFERSBE
Table 1 Chemical composition data of leachate from the extraction hole /(mg - L™")
WrEgEfL WE- pH”  ER K Na' Ca?? Mgzt  HCO;~  SO.* Cl- Ut ust Al3 RS
1-16-9C  19.4  6.56 275.52  9.16 1096 175 30.31 1672 799 489 0.029 16.37  0.52  34.70
1-8-9C 19.8  6.53  277.14 10.67 1122 192 30.41 1722 806 487 0.023  19.88  0.62  34.01
1-12-5C  19.5  6.61 272.45 8.18 1048 145  18.45 1598 705 466 0.019  7.62  0.23  35.82
1-12-1C 19.9  6.52  276.17 10.22 1029 158 23.51 1695 768 470 0.009  10.06  0.31  34.34
SYC-1 19.8  6.52  277.24  9.92 1059 179 34.46 1672 803 486 0.008  6.12  0.20  28.53
SYC-4 19.2  6.52  277.26 9.76 1029 162 31.15 1682 757 470 0.007  7.28  0.23  30.32

TE B C L B S B mV
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Fig. 3 Mineral saturation index (SI) calculated leachate from different extraction hole
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