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Abstract; Qaidam Basin contains abundant and highly prospective brine potassium-lithium resources. However,
with the continuous expansion of production capacity and ongoing development, the easily accessible high-quality
resources in the shallow part are decreasing, so it is inevitable to go deep mining. Compared to the shallow section,

the brine reservoir in the deep part of the salt lake is relatively poor in quality, with weaker and more unstable water
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enrichment, so it is very difficult to exploit. In order to find out the characteristics of deep brine reservoir in Belet-

an section of Qarhan Salt Lake, the planar distribution and thickness variation of deep brine reservoir in Beletan

section were studied by analyzing the lithology and physical property data of borehole. The results show that the

southeastern part of the study area has the thickest reservoir and the highest quality of rock salt reservoir. Three-

dimensional modeling of the brine reservoir shows that lithium-rich brine is mainly distributed in the middle and

northern part of the study area, and the lithium content in the southern part is relatively low. The second ore-

bearing layer on the plane has a large thickness of rock salt and fewer interbedded silt and clay layers in the central

part, which is beneficial to the extraction of brine.
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Fig. 3 Comprehensive histogram of water 6 hole from Qarhan Salt Lake (after Yuan Jiangi et al. , 1995)
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Fig. 5 Contour maps of stone salt reservoir thickness in the I ore-bearing layer (a) and the I ore-bearing layer (b) from
Beletan block

FLER I 2% £k IE%
o 10 20 30 40 50 5 10 20 30 40
kL) .. % g-.“g '
o T Yy
[ ] o L ]
0} o :!»0 10fe .a'
., [ . 3.
.\ 'qﬁ ° "‘. Ch, ® J.
L] [ ] L]
w0}l #é."..%c o wgde e’
T A " . p
8 (X4 o ® o itk : . o fii it
" .’?‘k . o il o s
_sof .é‘.'. o emt 30} % ok
B S o o oAl o i ¥
B | ®eb o 7 oiiti X | o0 ° o it
40 4 .:.... * . e ik 40.0.- . LR
2 o . °
o Peo e o
e o0
50 oo %
oo - T ot o
Pl 9 °e . L e ®
o® o 4 o . o .
60F o o . 60
L 5N ]
L : L] [ .
70 & 70 b

K6 Sl DX BEA ) 1 i 7K A 2 ) FLBREE S5 TR BE XS LU IR (a) FIZG 7K E SR BE XS LEIET (b)
Fig. 6 Comparisons of porosity and depth (a) and water supply degree and depth (b) of brine reservoirs with different
lithologies in Beletan section



o SRTR A A Ml Ay e X R 1 KA S 2 ) AT A AT

729

%51 ETEE
FLIEHE /%
0 10 = 20 30‘ 40 50
. |. '. T -~ T 1
0...:: 2 “e ®
., . .e [ ]
5+ & 8% °
o o .
o~ ‘I.
o ..J. [ ]
° e
10 - s " e
° ¢ . ®
® ™ - 3
e ® ° :. - .
BE o .®
__3- ‘\' o8 o°
0l oe® .
°
e
25
30 -
[ ]
35

o Bk
LRvaY
e fit

i
o fith
® 4k

7 S DX BEAN [ 4 o 72 14 £ LB RE 2 7K B

PONRAE]

Fig. 7 Comparison of porosity and water supply of brine

reservoirs with different lithologies in Beletan section

FLESRE /%
i 10 20 30 40 50
o;n" ° .o..::.go. '
\-‘_‘... 'U. b ~§ @
o © O
[
0+ .“..} } ,. L
o%‘. .... o°
% “.’0- R . 2
-' b °
.‘.o «®
20fF wi° e
L e.c °
L) [ ] ™
® o0, °
™ L
. e @
30 0‘ g... ” L ]
£ ‘e » .
= el o
Xl o o o
° °
.... ° Sy ’
o, ':
50 | g
¢ e, °
. 9 ®
°® b |
[ ]
60 F ... ® e
\..
®
a
70
”l 8

o ki
®

o LK
o filei

o i

o il i
o i

o Ak

Xt FEAS TR E B4 A1 R 6 = 0 PR AR AL, e B 7
(<20 m) £ £k S A/ IR FL BB 0 25 7K BE 4 52 Wi 45
ZIN FRORLAT R A R 20 7K RE A T ARAT G B0 s T oL
KL FFORE A7 ER ik 2= 20 7K B SR AT 25, SR o A
A 2 dR e, AR ARDRL A #h A J2 A9 FLBRRE R 45 7K
JEAR L AoRLAR R 22 (181 8)

IR AN TR 205 400 4 1 8 )2 W0 PR R, A BURS
WO MY B R WA BN, HOOR Ye U FTE I 25
AR AR 2z (B 9) o A A TR A
XAt V2 B S 7 1 7K A PR B8 i R v 2 4 o A
FHCXEAREE ,2003) o 4590 1) 5 Wi s R T e 45
Vit 2 > R )2 e A0 00 45 48 A 3 R Ak (1] 10a
10b) , Zefilfr 2 i i+ BALB AR &, AR
IV IEEY (BB

LA VL o b ol R B Ak = (5 &0
J2) VAR IR I E ok, )2 Bt th T A &
XS JRIFR, LA #h A Fe . A7 2R S AR A R/ EL AP okE
A FFORDRE A A2 it At A A 3 T B 22 32 B[R DT
PG R T A, S BUR S 808, kAR 22 (I
10c.10d) ,

EIKIE /%
b 10 20 30 40
% %t
° [
o g0 o o
] ] ry
Joddes
0, oo ¢
) [ |
"u . ¢
@ ; @
‘ ]
20 e o[k
8 .
@ ° o flHi
. ° o LR
01 ey . o filefii
& o ki
; s ‘6 e o Allthii
3 " o i
o 4k
® ®
so | % ®
[ ]
L ]
L ]
° [ ]
&
60 - @
®
[ ]
b

70

ANTRPASE BE 1) A7 b it 2 L BSURE SR BE X L (a) FIZR 7K BE SR EEXS LI (b)

Fig. 8 Comparisons of porosity and depth (a) and water supply degree and depth (b) of different grain size stone salt reservoirs



730 FEIR SR N ¥R K 9542 4%
LI
A& —% — a1 5 AR gk
a s Ba @
B A R =TI AR T (R By 05
o e S . i BICHE AT 43 BT IC B 8 57 KT o7 55 K 2 7 45
&l SJORBY = SEPRA | T LA B X K
R o e BHEEAME TR, b eI S
S e E SRERSARUBIIUIR (RIS, 2016, i
g w: ® TFe o FHE, 2017, WAL, 2019; B4 B, 2022), =
ST e ok ot T A R0 7 A X B D M T
al ol © 3 J2 M3 B S AT ST R Rl T JR B (2%
W g i, 2018) ., I B0 TR R X 97 AR It
1659 PSR BUR L169 /57K HE 51 10 f 2 40
i o’ R 406 7 S22 W 4 BT 00 , () = 4 R 4
: PRHEAT T = AR byl T (P 1)
TARIK 1B e (5 T8I AR T M2 £
— LSRR b T e P S R AR R B L
Bl 9 REIEE YA A 2P R

Fig. 9 Physical characteristics of rock salt reservoirs with

different cements

FAE R R TR o A u B, IR 45 0 1) =
SNV ER, R P DU AR AR (18 12)

& 10

AL E A ZE (a b) MRS R E A E (o d) B
Fig. 10 Photos of typical halogen reservoir in rock (a, b) and recrystallized macrocrystalline rock (c, d)



551

FETZEAE . SRR L 31 e DX R b 7K At J2 2 () 23 Ai RIS 731

41220
41200 [
41180 [
41160 [
41140 [
41120
41100
41080 [
41060 [
41040 T,

41020
41000

40980 |
40960
40940 |
40920 |
40900

40880
40860
40840
40820

40800 |
40780 |

B 11

SR TR IX = HEn v
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