%42 % H 3 W5 b Vol. 42 No. 3
2023 4 8 A URANIUM MINING AND METALLURGY Aug. 2023

RERF I ZHEMZ R LRI A

MeeE, K #.ELM.BEEF.HAAL.E K

Ch R ID Al A BR DT A F . N5 Gl 1L 028000)

FEE . bR I H AT I D7 WA TE B BCR S BAR L e IR A R A I L R R R TR SR
BRI IF R T I AT SE . AR AR B R A T O BEOR L VE ORI R 5 R S R DAL

BRI 20 TR B o AL W P 3 e L IR R O DR R I A

SR HLELR s BUR s Y T2 PR

hESES: TL212.12 X#EEFEEB: A XEHS: 1000-8063(2023)03-0046-04

DOI: 10.13426/j. cnki. yky. 2023. 02. 08

Wt AE U5 5K 385 i A A% 8 A0 A R 4 ek
DL R AR R Z B S EER . P E
Al a6 R A T 20 il 50 AN S B Tk A
AN 55 F7, H T O 2R LB TR L U AR Al ¥ 1
SEHORBCR TARKRIEAD . MR R A0 A 1L 2 3% 25 B
PR R I 8 2R ok R

M IR R 2 AR SR R e v O
ARG A T WO B — Bef ()5 23 Hh 3™
JZEFLBREE JE (kI BN R AR R A e e AT 4T
1ok 1 s B S [ ) 34 2E W vk e i 0 0O A B
RSB E N B FHR F R H S H AT
PR R R A DR T vk TR s A s R
THIEVEH AL VR CO, YEH. B4 A vk
e ) 2 B 0T N2 — T AL B ad I8
IR RE b YR I AR ) PR 25 ) BN RE A L o
SEIEY) ) L WG FEVRIF DK B A B U B i IR
YT 2 T K e AR5 VEI 5 1 28
Ve L = » oy X A T AR 47 BB A A
Ve T A BOR 0 TR A2 3 28 W) s 0 )2
(98 B kB4 A B RG5O R RE
B G mEEMEER . CO, IR
BB s AH DRI A B R, % A 27 3 28 10 ok I ROCR
ABEAE

B s e H REAE A7 Tk T 2R T Sk A0 A M i R i )2
e ORI XN i ieh SRR EN X &
R I . B H DN S B iR R

Wi B E: 2023-02-17

AL X g E AT T SR TR BRI IR 5T, D
JOLfige e b 35 SR il o A L B AY JR H 2E 1R] AL B
B RB BN AR AR

1 AERATIZEERIEFRAR

1.1 ITZFEHE

AR B2 B 025 EoKZ 5 JF R
RN R S R RN, @R RELIEA
1) e 45 25 A0 8 B 25 B2 ik 20 0K 7K 2 20 L il 3
B as B K28 B % BRI 48 & P g %
Z BRSO B S DA e 3 KRR
H WA T BRI S BN I U8 R B Rk
RFNFEEEDMHG ., B TRKESYHE
JBE K/ s DT 9 35 7K Bl & SO — & A
HE o,

1.2 TEZAREIT

WEHCBRE R AL T 1.5 m’ /h B I E N
RIS SR 52 ok I B R 2% B2 110 mm g ik
F 1.2 7K K 8 MPa, 784 &L HME 8 mm, BE &
2 mm i KR JE 10 MPa, &A1 3£ 1/
1] 483k S5 W KT 10 MPa,

AT dF B s T R B 43 0 D IE Y 150,200,
250,300 m M}, 2 B P RE X Uk S SR B 5 5 IR AE
B P R HOR R R 300 m B, G ES SR T
VR RCR AT XS e, R A 2 A IR AL
K TAE A 2 EHLUE R 1.7 m*/h,

FE—EER A XIGE4E(1992—) . 5B NG ARG BTt L B 3 AR O . 32 2l 7 s IR B AR



% 34 WA, F . R EREF I L ERZ R L8 R 47

1.3 ITEZIENE 23 FEAL
T 0B T B o K i

FE AL B2 30 TPUINEE I 3 5 HE K 5 B 0 7

Lk — S A I I A 0 25 P L B 5 — 3 1

S 0 MR S T B 5 AU o 4 2 SR 1B 4 B

W T A H R IR FAR B, AR ST

1478 EHLA R I T4 5 0 T )

TRHCAF 2.8 MPa i1 3 11 B FE L I 3 Py 1 1 28

MRCASIR B 258 2B P 5 R 5 SR I P AT 9T 57

Sh 1B IENLHEATUESE . VIR I 1,

2 WpNANR

2.1 EFHFEIEH BRI H1 aEgpARETEM
Xﬂ'*ﬁlﬁjE@{&%ﬁiﬁﬁ%u%?ﬁTE%%%?ﬁ# Flg. 1 Diagram of the negative pressure

well washing device

FI VeI I A5 R LR 1
Rl ER=ZSHEASHERABRRIE

Table 1 Comparison of well washing effect between compressed air and negative pressure

%8 JE 45 23 U I i A/ (m® /1) BE Ve i A/ (m? /h)

7 - e ®1E WIE e BTE WK
3-7460 1.02 2.61 2.36 1.96 0. 60 4.41 3.66 2.86
3-7359 0. 68 2.50 2. 00 1.98 0. 69 2.25 2. 89 1.84
3-6653 0.59 2.11 2.38 1.94 0.75 3.91 2.76 2.68
3-6753 1.11 2.49 1.91 1.83 1.48 2.58 2. 44 2.32
2-8070 1.28 3.52 2.04 1.76 0.98 4.13 3.31 3.23
2-7970 1.11 2.40 2.12 1.66 0.42 3.43 2.55 2.48
3-7455 0.79 2. 67 2.30 1.60 0.52 3.16 3.03 2.83
2-7868 0.58 2. 64 1.45 1.55 0.57 3.21 2.89 1.96
A 0. 90 2.62 2.07 1.79 0.75 3.38 2.94 2.52
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Table 2 Effect of packer depth on well washing

VeI R W E/ (m? /h)

5 BHRE TR /m eI R R/ (m® /h)
1K 5K %10 K %15 K

2-7566 0.58 2.20 2.12 1.78 1. 65

150
6-7263 0. 69 2.25 2.82 1.81 1. 84
6-7163 0.75 2.91 2.85 2. 60 2.28

200
3-6753 0. 60 2.58 2.19 2.38 2.32
2-7466 0. 68 2.78 2.71 2.55 2.27

250
6-6862 0.52 3.13 2.63 2.56 2.48
3-7357 0.61 3.16 2.68 2.54 2.43

300
3-7054 0. 63 2.94 2.82 2.60 2.50
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Table 3 Maximum depth of water level drop during well washing and washing effect
) ) PR/ (m® /h)
5 KA B/ m EIFRT A/ (m® /)
ERIPN %5 K %15 K 530 X

5-7340 30. 16 0.62 1. 56 1.26 1. 06 0. 80
2-7869 0.03 1.26 2.82 2.66 2.42 1.79
5-7341 3.96 1.05 2.91 2.34 1.99 1.72
3-7455 1.29 0.22 2.16 2.36 2.17 1.63
2-7868 0.01 0. 37 2.21 2.09 1. 88 1. 50
5-7137 0.19 0.79 2.75 2.27 2.14 1.95
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Fig. 2 Comparison of well washing effect before and

after using pressure retaining device
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Application of Negative Pressure Well Washing Technology at

In-situ Leaching Uranium Mines
LIU Xiaokui, ZHANG Bo, YAN Jifan, TIAN Zhiyu, FENG Xiaogang, TIAN Shuang
(Tongliao Uranium Co. , Ltd. , CNNC, Tongliao 028000, China)

Abstract; There are some problems such as unsatisfactory well washing effect and high cost of well

washing in the common washing methods of in-situ leaching uranium mines. The negative pressure

well washing technology is used to carry out an experimental study in a leaching uranium mine in Inner

Mongolia. The results show that the deeper the packer is, the more obvious the washing effect is.

Compared with the compressed air washing process, the negative pressure washing process can im-

prove the instantaneous flow rate of the borehole more, and the instantaneous flow retention time is

longer.
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