o 144 - A4 R GEHER ) (http://ysyl. bgrimm. cn) 2023 455 6

doi: 10. 3969/j. issn. 1007-7545. 2023. 06. 016

T B RN 25 A iab A Al g
CO, + O, #iiz7 FF K 19 B E =)

H R AT, AR R F R BARR R A
P AR <b) -SRI ;I AREE

(1. EREHATBRZAREZFRELALRECE X ERHEKRF) . B FE 050043;
2. AUARRAIBREMAFAN SRR L AERER LR E B KL 050043;
3. MAE&RBT b &2%HBIXRLAAH F0.8 KIE 050043;

4 I P T Tl &R . 1011495
5. HBH MR 4 A IRAE,HE FT 835000)

FEE AR [F 3200 R A CO, + O, b 3 R Al i 52 e AL RS2 e AL, B S 7 138 A CO, + O, b
B -2 ) 2 A BUERTY, FOR 456 SR B 00, JF R T R B 3 2R O, e i ik B
HCO; ~ Bk B2 Rl 5 4 3 b AL CO, + O, b i SRl 5% i i BUE AL 5T . AFRR I . CO, + O, i
b AR A R T A R R IR TP TS R R TRE TR B AR @R iR R E R
T A7 2405 7 O, BU AN BE W HCO, ~ BE vk B2 5 il o sl vk B2 2 AR MR IE AR GG R L I BRI T ALK
G AR R LR M S 96 56 R 5 CO, + O, 15 3 B2 b B B 0T 4R 98 38 R K EL A S R i T
J2 IR BE 238 2 K O, AL HCOs 18 I e B, -4 il 4 v 2 0T A %8, T i 300 0 R 1 0 2R
AHEFER CO, + O, iR 57 Z Wik MR T NI B A EENIEFE X

KR :CO, + 0, s MR KA ; Z 5 & s BUE AL

FES%ES TL212.172 AR E R A X EHS:1007-7545(2023)06-0144-09

Numerical Simulation of CO,+ O, In-situ Leaching of Sandstone Type Uranium
Deposit Based on Multifield Coupling of Seepage-Chemistry-Stress

NIU Qing-he"'?*, HE Jia-bin"**, WANG Wei"**, SU Xue-bin*, ZHOU Gen-mao®,
ZHAO Li-xin', YUAN Wei'*®, CHANG Jiang-fang"**, HU Ming-wei' %"
(1. Key Laboratory of Roads and Railway Engineering Safety Control (Shijiazhuang Tiedao University) ,
Ministry of Education, Shijiazhuang 050043, China;
2. State Key Laboratory of Mechanical Behavior and System Safety of Traffic Engineering Structures,
Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
3. Hebei Technology and Innovation Center on Safe and Efficient Mining of Metal Mines, Shijiazhuang 050043, China;
4. Beijing Research Institute of Chemical Engineering and Metallurgy, Beijing 101149, China;
5. Xinjiang Tianshan Uranium Co. , Ltd. » CNNC, Yi'ning 835000, China)

Abstract: In order to explore the influence law and mechanism of different influencing factors on CO,+ 0O,
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in-situ leaching effect of uranium deposits, firstly, a multi-field coupling numerical model of seepage-
chemistry-stress suitable for CO, + O, in-situ leaching was established, and then, combined with the
actual site conditions, the numerical simulation study of the influences of liquid injection rate,
permeability, O, addition concentration, HCO,;  addition concentration, and uranium ore average grade
on CO, + 0, in-situ leaching uranium were carried out. The results show that during the CO, + O, in-situ
leaching process, uranium concentration in pumped well indicates a phased change trend of “slow rise,
rapid rise, slow decline, and stabilize” . The permeability of ore seam, average grade of uranium ore, O,
addition concentration, and HCO,~ addition concentration show a positive linear correlation with uranium
concentration of pumping well, and the injection rate of leaching solution shows a negative linear
correlation with uranium concentration of pumping well. During the CO, + O, in-situ leaching process,
uranium deposits with large initial permeability and high uranium grade should be selected, the
concentration of O, and HCO;~ should be appropriately increased, and the injection rate of leaching
solution should be controlled to achieve efficient exploitation of uranium resources. This study has

important guiding significance for site selection and parameter optimization of CO, + O, in-situ leaching

process.

Key words: CO,+0O,; in-situ leaching of uranium mine; multi-field coupling; numerical simulation
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