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Abstract; A 3D heterogeneous numerical model was established based on the C6" mining area of the Bayan-Uul uranium
deposit to analyze the effects of different horizontal permeability in the filter section on solute transport, pH value and
uranium mineral leaching performance. The simulation results show that after 450 days, the uranium leaching rate is
13.56% at the vertical depth of 30 m in the filter section, presenting 22.71% higher compared to the leaching rate of
11.05% at the depth of 35 m. According to the sandstone permeability, grade of uranium in the stratum and
heterogeneity, the vertical arrangement position and length of filter section can be optimized, so as to effectively improve
the economically recoverable metal quantity.

Key words: uranium extraction; solution leaching method; acid leaching of uranium; heterogeneity; solute transport;

COMSOL model; leaching performance; in-situ leaching

JEA IR R AR ERSERE RN B RO D A ) AR S AN RIS B AR ER 5T B BRI
FEIFRGE . o RER B RE A RZ —, DKIET APro HEH iCP V&% T R TR W R

PR KB AWK F IR S I BUERL SRR A R TSR SR A B R A7

PR AT TR 75 B R B iR 124
(AR R e B I8 gk 3 ) 7 T MR A I 35 O g 2
BB 2 N T4 Wi S 2 B v A i

O WFmEHE: 2025-02-24
BEE&TH . HEAKE2ER4E S0 H (52034001)

TEAR,—RZ Y8 OK g, /ﬁ'ﬁ% afshy) 5k
Ao KL AR ARG BE I AR A i fe T R Xt
JEARRI B (LB (B R4 ) MBS % 1E

TEZ /I . BEEER (2000—) , 2o, AR H F N WA A, B9 0 ) R R SR S B AR FVBUE AR, E-mail :225511042@ csu.edu.cn

BIEEE:

TR (1973—) , B MR A -t #8057 , FENFERFT 1S58 1027 25, E-mail ; mingtao_jia@ csu.edu.cn



55 4 )

GEHE 45 T = AR BB R Y MR RS AR 00T 5 T R AL 15

AL MELAHERR AL, B S0R e 7

WA AR BUrE (FLBREE BB R Al i =S
(B2 Ak ) XF SR 3 BAT B e, I AF SR 7E R AR
W0 T A 5 A 2 | AR 1 DA T FR S A
JEE| =LA (HBA T ik S AR AL B A
UL, TETRT A 2% 1 J5 435 40 s ] S P R 2 1k P REAS A2

FExt EIR AL, A SCH T iCP S & AT B
FI A BR T BT =k B = 4k R Y5 i i is R A
SER VLR D AR I, S 2 W A2 U
ERGIA AL MR YR RE R B B YE A
A1 B (52 e AL R 5 O B B AR HE A 34 o v R
TE V& o yE s B AR e B B AR B DR T RS
1 WSRO R
1.1 HF5 X R

U2 Shiha R Co* R IX A7 T A 5é 1l 7 b b Je A%
HEHAHT M R gl | AR AU AR BB s O ) e A
A VU AR 22 AR ARAAIE i — G Bt = 7 g, Vg 4k
954 ~978 m, BMAT-ZZ | RFRmE A PR R

ZHRHZ SR A, B BT AT A S TR
B FEA LB SO IR RPUR T 2084, 87 X H
Ab Ih JR R B TS K X B AR I DX, b KRR DA
AR M FE P SRR AR, S K ZKIRAE 9 C A
IKSCHL AL b W, T 2R L R oK Gl &
411.96~517.60 mg/L, S0, & & 179.82 ~423.00 mg/L,
HCO, % H& 357.32 ~ 512.00 mg/L, Na* 7 & 425.27 ~
516.81 mg/L,Ca® & & 27.09 ~ 63.00 mg/L, Mg™* % &
19.46~55.00 mg/L,
1.2 ¥t Bk 22 I B iR

A2 SO 2% FH Tl Ak 2 S sk R v i I
o7 R 5 N I 2 [ R A AR

A(mY BIAP
rensG)-Gell o

AR T K, S A, mol/ (em® « s) sk, H
HAREH9 CTF ky=1%x10" mol/(cm® - s) ;4 H

YRR, m*/g; V R IGBAREL, em®/mol s n Ry $8 %X
WG m AR B R, mol s my A RN YT 4G
Tt mol; By, A BS TG BEAR K NP5 H 85; B, o/ K
AR AT
1.3 HEEDFEERFEE

VY R 2 A B TR PRI B E AR R, 15
FHABRICIEHEST COMSOL H ARS8 JU R 0
TN BRI SRR S S8, 2 WA 53 e TH T

WEETHRA IS 1 05, [RIET, 3830 PHREEQC % & iR
WS JZKBE O SEL, BT R R &
A AL i 2= PHREEQC S0 AT b2 35 ELAY A 4%
COMSOL Xt R AL 2E 3820, AR 1 e B O U5
ARG , 45 F 044 2 COMSOL, AR5 T iCP #8
BFEMEIME 1 Fros, B02E6e 0 8 )
NI s RS 0, FLE e BE R L b ) i, )iz
TR BRI AE RS R M, 1207 IR TE i h 2 i iz
R RS2 S v o B R A UOR gt B

MPHREEQCZ| M COMSOLZ|
COMSOLS B 2% PHREEQC: %24
GG BN 1k

ETv . 3= 758
Bl

(iCPEIZI51

COMSOL
BRI 5 -

/

> PHREEQC
o [Tt e

JCOMSOLH] 2~ PHREEQCH]
PHREEQC COMSOL
M B i 24 A

\
HFCOMSOLR!
JE 4k

B1 ETicPRATANRE
Fig.1 Principle based on iCP coupling platform

PRfra R

S5 A% i A R AT AR 3 BB AR AP A 254X
TG o W oy LA R ARk ATk s 18] 25 1
oKl g 2 TN U

RS 2 S

dv, .
w = 71: = Ll(va) +‘fwua

J (2)
0,(0) = u!
ez
dw, dw, dw, dw,
aa T a e T
(w,e,rg,,t)=0 (3)
w,(0) =v,(Ar)
HUBT R TT S -
w," =w,(Ar) (4)

o AR FOK I B2 A K mol/ ke
Sy FIBNERK I kg/ (m*  s) s L AEMEF T, EHIET
WO DR SR BORIAR A 2 I PRI, A~ 23 Bt
SE SCA Bt it AN 32 Y- 18 SN 5 W) 8 ) o ) 4R 1 4



16 T B N o545 %
v Mlw NS w, o, w, Flw, 5350 R T BT PRSI SRS : [IfiECOMSOL =He/ it |
WU AR 7400 c WA IRk | e | f
B mol g IS MR e ]
T SRR T ) A LRI e Iwzwfwmﬁﬂl
Rl n+1 950 1 mHAR | [ rmmerae |
2 IR e mw A | x:mf """ LB | |
' “IXi” LBt BRYEEN i
2.1 %ECOMSOL HIERE : X COMSOLZ] | | X PHREEQCZ|
SR UK A IR0 4 L SR R SR 2 1 3 | [pmmeeociin | | cowsoun |
wﬁ{aﬁzh 23 6] J2 380 5 R, 4 MR KR 4 8 | W;%D |
2 b PR IE A EAMA ANIEL 2 7R b BRSSP DT C R 5t ¥
TN 3 B, R X A VSR K 90% L L, 7T R )R IR

AR R s B R R AR AL S 2K

A e e

ks mmhpbs mmjes

) -Tﬁm%“
(a) 3 XY REEIA T8 (b) AL T, (o) B vz MEm4 7E

2 AEREESHE

Fig.2 Lithologic distribution map after processing
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Fig.3 Lithology matching statistics after processing
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on longitudinal section of injection well at 16.30 m of X-axis
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