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Fig. 1 Sedimentary stratigraphic column in Chu—Careisu basin, Kazakhstan ( modified according Kaztomprom,2010)



1014 Mo R

it 1 2017 4F

F1 BREEREZE—FER M TET KT HSH— 5% (3E bepuxonos £ ;K FH %)

Table 1 Ore body Parameters of main deposits in Chu—Careisu basin , Kazakhstan

(Data from Bepux6nos et al. ®. Zhang Zimin et al. ®©)
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REasR | A A >20 50 ~ 1500 7.4 530 ~670 0.055 ~0. 103 >100
RS K 4 20 50 ~ 600 4.4~7.3 460 ~520 0.04 ~0.045

FURE S | K 8 3~22 25 ~ 850 0.5~15 125 ~ 145 0.012~0.4 36.5
WA H KHI 24 1~2 200 ~ 2000 0.n~10 200 ~300 0.03 ~0.07
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Table 2 Ore mineral composition( % ) of typical deposits in

Chu—Careisu basin, Kazakhstan ( According to Zhang

Zimin et al. 29)
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Fig. 2 Geological profile of the Menkydyk deposit ( modified according Kaztomprom,2010)
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Table 3 Comparison of ore chemical composition ( % ) of typical deposits between Chu—Careisu basin,

Kazakhstan, with Ili basin, China ( From Zhang Zimin et al. ®®; Zhang Zhanfeng et al. ©)

7S MgO | ALO; | SiO, P,05 | K,0 | CaO | TiO, | MnO |Fe,0; | Na,O |  Jtif
W % S T A B S A A SE | 0015 | 7.27 | 83.87 | 0.03 | 2.49 | 0.34 | 0.22 | 0.00 | 1.17 | 1.03 | 96.57
W T T P A B A A LR 5T | 0.19 | 7.74 | 86.38 | 0.02 | 1.89 | 0.25 | 0.17 | 0.00 | 1.47 | 0.78 | 98.89
e P AL At 52 e R 0.43 | 7.59 | 83.17 | 0.07 | 2.20 | 0.89 | 0.36 | 0.04 |11.05 | 0.27 | 96.07
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Table 4 Hydrogeological parameters of Ore bearing aquifer in Chu—Careisu basin
EOKZIRE DHORE | RN | BIBERR | KRR wbE ;
ﬁ?J(E@% {j\@k% =] kE%x )T 7¥< DIl |3T7!< {ﬁ:@?é& ) }Lf )% 7J(1JC$’§’§E§
(m) Kk (m) (L/s) (m) (m/d) (m*/d) (/L)
B 22 0.004 0.007 0.027
YRS 3.8~12 4.3~1.5 4.5~6.8 0,—Cl—Na
bR LR 1.0 28 | s ‘
5 YIRLRD 5~15 49 ~65 |0.3~3.0| 12~45 |0.4~2.3| 10~41 1.1~3 | SO,—Cl—Mg—Na
FLURE 5 ok NSRRI 40~80 | 63~78 |1.1~2.7(6.3~14.6|1.5~4.0| 20~140 | 3.9~6 S0, —Cl—Na
ikt SRR SR 35~75 | 62~86 |3.5~7.7(2.7~10.3| 3.7~13 | 40~850 | 3.9~6 S0,—Cl—Na
PTEERL T | ok RSRIRD BRA | 40~65 | 59~86 [2.5~9.2[2.0~9.0| 5.0~20 |270~860 | 3.3~6 0,—Cl—Na
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Table 5 Grain-size component of Ore bearing aquifer in Chu—Careisu basin

o | ATF L

K2 10 ~2 2~1 1~0.5 0.5~0.25 | 0.25~0.1 | 0.1~0.05 <0.05
IR | T2 993 10.0 5.1 6.4 30.2 27.5 6.8 14.0
FTRERET | B2 607 3.7 2.4 3.2 36.6 32.3 6.7 15.1
HRER | TR 1468 7.3 5.8 7.2 48.4 13.8 5.6 11.9
FURE R | EJZE 77 5.4 6.2 9.2 46.4 12.2 5.3 15.3
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Table 6 Comparison of hydrogeological parameters of typical deposits between

Chu—=Careisu basin, Kazakhstan, and Ili basin, China ( %) ( From Zhang

Zimin et al. ®® ; Zhang Zhanfeng et al. @)
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R, PR T A 9% U b 32 TSR EL A R A AR
AR . 125 M Ik, G 2 5K ik
E P HASEEGEI & TR - 55 4
BIGEUR , A Za bt B B A M R R I BRUER T
FEMEI MBI . HEIZAEH S 1L AR
KT, KRS0 IEBAR T L FEA — R E
5 —1 , BRI B AL T bR HEAL B AR 1Y
FERio
3.1 I ZEhFlmsEHaFasrE

W% ST IR 1L 5 SR 1 T 2B L o R
TR AL TRV LI FL ARG AT FL 4 2, AT £L
LA LA B BCE S DA R AR, — R
B HAh T A5Gl 2 R FHEeR S5 (& 3) ,
BhALAS A B T2 5 [ P i R T ) SRR S 2 1

F8F o QAR MR L SE k2
55, Sgh Hh— 2R 1 A T2
BhALAA S8 T2 AL UE A 1 s A AR R i
8m, R ALTTHD A A9 BE A 1, il 3 £L A0 WL L
TR B E N 5. Sm,
3.2 IEZEFLHN AR TN TR EEE

M= I3 T A ALHES Oy U AR AR, — i
PRI AT 25 R b T — 7K ST 25 A ff o o 38R R
FARZSTIE AT PR I S54 . 4L TFE ]
P — e A K S o S G A T AL, IR 4 S k4
WWaE . W TR 5 A B SRS 7 1
BT, NREARISAS B 71 BE 25 08, — R TR 1Y) T
(B, 7532008 I B L ] B — 5 Ry 40 ~ 60m ([ A
B R— MR 25 ~30m) 47512 M9 1 g £L
I RALATA 6] JE AT 35 50 ~ 60m, 55 4b, XF 5 4H %t
BRI IR A 38w R T G — A 3E A AL
%
3.3 BRIZ

M B S T R I b IR R A R L 2 Ak R
Wi iy TE AR AR A DA B B, BR K B BRI =
W B ER R BE A 10 ~20g/L 2Z ], A Bf 353 25/
L, — Bl i g pH BN T 2.5 ~ 3 & ik
2| 30mg/L i}, 2 R Ak 3 72 B 3 58 1, 2 AR AR
BB B, R o BOR Al 4 R D s R TRl R
R A S AR K — W BV R U A R R B —



1018 oo iF 2017 4
L AL B
— =
LAV A SN NS
| | | |
| | ! |
| | 1 |
| | I |
e | [ |
= I N N o[
| ] | il
| | | |
]! ! |
et e
' TN ' L]
0 NEor BINNE
| | d=195:200mm [ 2=00:110mm
I | | I LA
| | | |
H ] H i I8
| |
I | | _I | |
| [ | I
I N I I 1 |
| | | |
| ;/d=90;110mm I i /:I"d=16lmm
|
~ d=161mm I
Pid
|
" d=120mm =3 4=120mm
—— I ——

3 iR T2 EALINGS I (5K FisE®)

Fig. 3 Borehole structure of in-situ leaching process (According to Zhang Zimin et al. ?)
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Table 7 Main technical and economic indicators of a
mine in Chu—Careisu basin

( According to Zhang Zimin et al. 9)

B B Wi 5 i<k iv2 EED
iR 3 /L 18 ~22
LRI m®/d 10.4
i PSR E m’/d 3.1
i PR AL ] H 3
B | mtmersany || mel 100120
R pH 2.4~2.5
AT L7 mV 200 ~220
i FRFE ke/tH | 3.77
BRI o/L 7~8
ol PAFL A A m?/d 8.4
1 LR m’/d 2.5
0 LTl Bt mg/l | 143
o 2 pH 1H 1.9
B VR A mg/l | L5
LR EE ke/kgU

JARISTE 3 ~10 ¢/L, pH{HETE 1.8 ~2.2,Eh £}
400 ~500mV , 3= H T2 4l — AT 3k 80mg/ LA
b, o MIBH KT 70 ~80% )5, B B A
T ELANBT R B 3 A R AT AR B, X
BF VAR P R B R VA B2 o AN T RIS, L 2 SR e
W AR R MR AR Y (A B R kAT, H 2
N A FL B P HEE H A 40 e TR Bt R R i 5 s OV
W, FL2 b A vk BE R R ) 10 ~ 20mg/L DLTR
B BRAELT FOAFG B 5B, AR
e B, k2 Wl st 7KK SCHbERf 248 4, B K
BRFEMIRA . R R AL 1L R AL R AR AR 12
B ARSE R LR T,
4 LEE

(1) P % 5 Uy 3 RE— 5% iy 95 4 )2 () A Ak i i
HBURNET R A A B v, BRI B SV R . HAE L
M5, ARG 1 A i AR 0B b )23 1] 2R A 5 | 0 2 A
LRIV O b =2 A R A TR oK =L AN g
FUBL L BB SR, YR T 28 A TR M
JEH T R LR

(2) 53 E A6 7 7= b A B, 28 5% 5 5 At
P S Ak e ARG R B, v OB AR R 2 — B
P AR K (8 20 R — R0 T — 2% fkh - s Ay O
20 A K b —HG s, B B R BB
PEFVRA FLET 4 A, A R T 5 8l & KRR 2

AR I PO 7 3 e HAR Y iU R R
(LR AT o

(3) ZE—B=TE 54 )= A A AL 0 s B A 6 PR
AR ) 5 50 T 3 L ) e S — K SCHb s A 1, LA
Lo % v ST AE S Y M IS R AN AT I RIS R B, TR
SE T IR A 5 B AL AR UEAL FIAE A 1Y
Rl

(4) T E FE R T ™ B A KL YE A R T
B BIA B E R BT, AR E R
P T ™ S A MR 3 1) i AT E

(5) BT FE iR ™ 1 7E 3R T 2B AL i
FErp, (SIS B s AR JEE LR T O 20, IR R
BEERURIR B AR, ok /DK JE e, DD P K 75
Yy, BB IR TR A Bl F LA

(6) JAF R [E PR A - BER AR ™ ith b e 8
SRR P2, AL DT R 0 s R BT IR A Sk R
U AR Z W At i B TR iy XU |
TARAFRE R RN RANGNE™ )™ 3, BE I+
G T, SO 24 S — 1% T T i ) I8 A T 5 A
RE, A B s e v LA S S5 AT
T B A AR AL B S A L R B I
PERYHLIR TR , & i R A OB B AL B TR
PRUELCERAE K BEARAE 7 A, 31T A il 9 DL 0
GRS T

¥ ¥ / Notes

@ Bepux6ros B P, IMepos H H,Kapemm B T. 1998. I 5% 5 447 1 4l
WK, XF, 24, k7, . BF AT A% Tolkdb 5t b BB 5
Bi.

@ Sk, keI Ak A, B3, . 2015, MR SR P ] PEAL SE
IRWIHE AR PR A . dent ) il KR A RA R 1 ~
78.

© KT, KRG 0G, sk, DR AE. 2015, A BE S AT ALK EL SRR
WA R IR AR Lot el & AR A <1 ~57.

O 5K 5%, %58, 54 KB L%, 2010, FEsdifr R B R
IR PO ~ P31 R ML T SEAFF BT =K
BA:1 ~205.

£ £ 3 # / References

(The literature whose publishing year followed by a “&” is in Chinese

with English abstract; the literature whose publishing year followed by a

“#” is in Chinese without English abstract)

WRIRBL, KA. 2015, {7 FAE— =58 75 PSLAT DX i B R St by i A
XS HE. ST )5 ,31(6) 547 ~554.

Kisliakov YA M, Schetochkin V N. 2012. Hydrogenous mineralization.
Moscow: “Geoinformmark” company:1 ~611(In Russion)

Petchenkin I G 2003. Metallogeny of Turan platform. Moscow: VIMS:1
~ 143 (In Russion).

World Nuclear Association. 2016. “World Uranium Mining Production”



1020 MooJE O F 2017 4E

[OL]. (2016-05-19) [2017-01-24 ] http://www. world — nuclear. Kazakhstan. Uranium Depsoit,31(6) ;547 ~554.

org/information — library/nuclear — fuel - cycle/mining — of - Kucmsixos I M, Ierouxun B H. 2012. Tugporennoe

uranium/world — uranium — mining - production. aspx ( June 20, pymooGpasoBanne. Mocksa: 3A0 “Teonndopmmapx” : 1 ~611.

2016). [Meyenxkun W I. 2003. MerauioreHusi TypaHCKOM IUIMHTBL. MOCKBa:
Yao Zhenkai, Liu Xiang. 2015&. Comprison of the tectonometallogenic BUMC: 1 ~143.

model between Ordos basin, China, and Chu—Careisu Basin,

An Analysis on Geological—Hydrogeological Conditions and in-situ Leaching
Mining of Sandstone-hosted Uranium Deposits
in Chu—Careisu Basin, Kazakhstan

MA Liang"” , ZHANG Zimin" , ZHANG Jian" , LIU Yulong" , FENG Xiaoxi*
1) China General Nuclear Power Group ( CGN) Uranium Resources Co. , Ltd. , Beijing, 100029 ;
2) Tianjin Center, China Geological Survey, Tianjin, 300170

Abstract; Chu—~Careisu basin is located in the southeastern part of Kazakhstan, a central Asian nation, and
it is one of most uranium-rich basins in the world. This article focused on its regional strata and tectonic
background, analyzed the metallogenic condition and spatial and temporal distribution features, summarized on the
geological—hydrogeological characteristics, including grade, thickness, depth, shape, mineral contents, chemical
contents, permeability and water yield property of aquifer, discussed the reasons for its large-scale, standardized
and low-cost in-situ leaching mining activity based on the mining technology massively-deployed in this region,
summarized several advanced ideas and practical experiences of uranium exploration and mining process of
sandstone-hosted uranium deposits in Kazakhstan, and proposed several suggestions for research and development of
uranium resources in China$ basin terrains.

Keywords ; Kazakhstan , Chu—Careisu basin, sandstone-hosted uranium deposits, geological—hydrogeological
conditions, in-situ leaching mining process.
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