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Abstract: There are strategic key mineral resources such as lithium, rubidium and cesium in oilfield brine of
sedimentary basin. In this study, 18 underground brine samples from the Wangchang area in Qianjiang depression,
Jianghan Basin were collected. Their chemical composition was tested, hydrochemical characteristics, element
correlation, and characteristic coefficients were analyzed, and the genesis of deep brine in this area was discussed.
The brine in the study area is found in the sandstone of the Paleogene Qianjiang Formation. The average total
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dissolved solid (TDS) concentration is 260.04 g/L, while the hydrochemistry type is Cl-Na, and the pH value is

between 7.03 and 8.01. The TDS of brine in Qianjiang depression decreases yearly, which may be related to water

injection. The contents of Na and Cl were positively correlated with TDS, and the contents of Li, K, B, and

Br increased with an increase in TDS, while the content of Ca decreased with an increase in TDS, which may

clarify the evaporation and concentration processes of the primary sedimentary brine. The high sodium-chloride
coefficient (1.09~1.21) and chloro-bromine coefficient (480~1547.60), and the low potassium-chloride coefficient
(3.75~14.82) indicate the contributions from the dissolution of stone salt. The fluctuating Ca/Mg coefficient and

desulphurization coefficient reflect the uneven sealing and metamorphic degree, and the sealing and metamorphic
degree increases from the first subduction to the fourth subduction. The underground brine in the study area is the
primary evaporative deposit of the continental salt lake, which is supplemented by the obvious source of stone

salt leaching. The overall sealing of the reservoir space is poor and the metamorphism degree is low.
Key words: Qianjiang sag; underground brine; water chemistry; characteristic coefficient; material source
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Fig. 1 Tectonic location map of Qianjiang depression (modified from MA et al., 2015)
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Fig. 3 Distribution diagram of sampling boreholes
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Table 1 Results of hydrochemical analysis of brine samples from Wangchang area, Qianjiang Depression
B R RSAR Na* K*  ca® wMg* Cr HCO;  SOF Li* Sr B Br- I TDS
g/L g/L  mg/L mg/L g/L mg/L g/L mg/L  mg/L  mg/L mg/L  mg/L g/L
1 w1 FE564-4 5918 0.34 18046 27.04 9188 351.66 10.36 7.56 8.36 4226 160.70  2.42 165.99
2 W1 Fx347-2 8499 061 28434 5168 10841 91085 27.67 20.52 6.86 81.54 208.72  3.58 23247
3 w1 +1-34-9 108.01 0.82 102.44 19.98 137.85 789.79 33.05 28.18 434 7436 280.98 4.44 292.06
4 W1 T 1#1-30-11 108.87 0.82 134.68 24.22 14297 714.36 33.97 3152 552 77.64 297.86 4.60 299.25
5 W1 ¥ 1-31-12 12250 0.64 68.08 6520 169.29 1065.27 32.68 19.04 3.94 7516 193.06 2.96 337.50
6 W3 4442 9393 096 22424 37.70 12882 563.96 16.25 28.44 7.78 9574 19812 476 246.55
7 W3  E2#-15 9563 1.03 269.04 41.54 13426 576.49 17.58 31.66 9.16 102.02 209.40  5.06 255.61
8 W3 F4%:8-2 11463 076 13314 3776 161.96 807.08 21.52 28.06 556 82.14 210.32  4.48 307.36
9 w3  Fx#l-16 11869 080 13342 53.88 169.94 119.06 18.36 23.88 556 82.14 204.60 4.08 314.53
10 w3 T 4-4 19.67 0.19 8140 16.84 2698  317.07 173 536 172 20.28 46.94 1.04 49.64
11 W3 AR 124110 11935 1.46 9642 2280 166.93 1216.39 24.47 55.68 556 13520 266.36  6.80 322.16
12 W3 FE17H-7 9427 1.86 171.34 2174 12526 808.35 27.65 40.22 9.10 156.00 142.46  4.54 259.60
13 w3 FHr10-2 11199 0.77 13578 59.78 161.45 802.08 17.91 2752 420 86.12 190.30  4.04 299.40
14 w4 F4%}7-10 11564 1.05 16588 9582 168.01 518.84 13.14 2500 7.72 97.38 179.80  4.82 303.32
15 W4  FEVG44-8 7334 069 507.40 47.72 11124 57072 1.69 11.62 27.40 49.62 7188 3.26 188.80
16 w4  FE 5346  99.77 1.10 114.96 26.34 147.42 44491 10.36 19.92 598 87.76 165.78  3.86 262.97
17 w4 F4ple-7 9294 1.12 15612 3030 137.80 363.44 539 17.54 852 169.60 189.80  5.66 239.98
18 W4  F 3646 11474 208 226.46 47.88 177.16 43237  6.24 47.04 12.78 20440 329.92 12.32 303.60
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Fig. 4 Proportions of major ion concentration in brine samples from the Wangchang area of Qianjiang Depression
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(M F3 0 4 2007), F X LIt & &R

5.36~55.68 mg/L, “F-¥{H°N 26.04 mg/L. HH#E—
B 756 mg/L, F¥I{EH K 21.36 mg/L; W =B

11.62~47.04 mg/L, “FYIME 24.22 mg/L., %45 K450
i AKRESS LTS R R T 25 mo/L, R AL R NS
DS I VAN | = ST 2 N B v | =< 1 % L B A T VA
6] i) F 37 3 DX pd oK A dl e Mo/l TG S &l
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B 2Bk & mocER, B MHAGYH
A TR AR R A I S R



352

Mo Bk

»L
£

i St =%

Yy PR AL 2 R (SR, 2021) TR MRG0 X
B3* & i 20.28~204.40 mg/L, V-1 Jy 95.52 mg/L .
Hoth % — Bt i 42.26~81.54 mg/L, F ¥ 1{H N
70.19 mg/L; 7% =Bt 20.28~156.00 mg/L, “FI{E N
94.96 mg/L; ¥ PUBt 49.62~204.40 mg/L, ¥ X1
121.75 mg/L. B* L4 AR A 124 mo/L, ¥ =
B3 FRESh, VEDUBL 2 f R S R 2R A R A

Br & it 4 46.94~329.92 mg/L, F ¥ N
197.06 mg/L., Hig—Eh 160.70~297.86 mgl/L,
FIME K 228.26 mo/L; ¥ Bt 46.94~266.36 mg/L,
FI4{E Sk 183.56 mg/L; WP E: 71.88~329.92 mglL,
I {H 187.44 mg/L . Br iy ZE A F A R
50~60 mg/L, XA 1 P4 AR 225 A A L AL,
HoA ¥R B 255 R L ALY 1~6.58 £ -

" & & & 1.04~12.32 mg/L, ¥ ¥ N
4.60 mg/L, HH—Bih 2.42~4.60 mg/L, ¥
J 3.60 mg/L; =Bt} 1.04~6.80 mg/L, FEH{E K
4.35 mg/L; WPUEL N 3.26~12.32 mg/L, FIIME K
5.98 mg/L. I"BYZEG A A 15 mo/L, FEiam AR
IR FNEEA R AL
4 g
41 TDS U EEBHTEEEMENHT

PR AMGREE & P 1994 AE VIV FE 8 1k
EX{E N 283.25 g/L(FTHS, 1994), 2015 4:FE%] T
280.94 g/L(hE#K4E, 2015), 2021 4Fh 238.98 g/L
(FHTAE S, 2021), Fiph X o fL - F-44(H 260.04 g/L
KPR ARG (L5948, #E— B T £
S M DX ASE T 8 R R p K A Ay, T TRV M B i Ak
FEREE B R A8 Ak, IR R IR R, X Sl
FER K DA B 3T i 7K A A P e 25 A — 2 110 0%
RUFHESE, 2021),

HES AL, R FHE T Na™5 TDS 2 4L

U IE A G . IR KL Mo i o I %
TDS Ay 2B A e, B Ca® & i A
BEE TDS 3G I £ Bl b iy e, kB pa /K 78
HRWA LR Ca” W RRAR, AN
AF, SUE ST I UTTE (/M AR, 2022b) . FE i
B 7 U4 CIT5 TDS 23 T B3 A IE A Sk
K% TDS faB4 i, SO #l HCO; i & S &R KA T
OF RN

WK 6 s, S LiTH Bry & mbiE
fy TDS SRS ETFRy k. B B M &S
TDS H 28 ARG (A e . il i Ak spoc &
B, Br, | it Li (8 AR (W 7 FiR),
ATLLRBE B, Br, | W& SRR A Li 1955 Gt 3 in iy 42
B B S 3 ka A, X SRBTE AT AT BE AT AH LY
B S AN

AN, WS 2 Frs, Li Ml Na, K, B, Cl. Br,
I;NafiCl. Br; K5B. I;Sr5 Ca;B5Br;Cl5
Br; Br 45 I; SO 5 HCO; #f i BUAR AT O AH G . ik
BITE KB R AR, i 2 8 R A
i), Bt ol R 3 A 2 R e A, X BB 0 B AE K K Y
R T R, R A S M e R TRk
A [ B Ay R T A s A P W RN 45 (L —
& 2021),
4.2 $HEREK xk R ETiE

ZEATTABESE, TR RS, & X B
TS REWRE N yX, FIEWERER pX, Y=
WHEA nXo b TR KK B4R IE R (A% 3
FIE7R), DT 4B 7R L 1 2K B 58 6 L R Je Ak B

NS R EL(Na*/yCIT) BERS S Bl b b 7K Hh Bl 5
(1w SRR, R S A8 K VR A RN R Vs ik 1 T
fEbR (B )R 4, 2007; 484, 2021; HES,
2021), FimHbIXeN5 R %0 0.99~1.21, F4{H 1.09,
KRFIER B K RS 0.87, HEBEET 1 8%

*2 ISk TRESEEXFREHE

Table 2 Characteristic coefficient of brine samples in Wangchang area

Li Na K Mg Sr B cl Br | Ca SO7 HCO;
Li 1
Na 0.646™ 1
K 0.812™  0.496" 1
Mg  -0.060 0.410 -0.021 1
Sr -0.076  -0.119 0.192 0.135 1
B 0.714™  0.494" 09177 0.022 0.102 1
cl 0.615 0977 0534 0463 -0.029 0542 1
Br 0.700™  0.708""  0.476° 0.004 -0.242 0.530" 0.666" 1
| 0.751™ 0516°  0.833" 0.088 0.193 0.856™ 0.587° 07137 1
Ca -0.151  -0.218 0.028 0.183 0.909” -0.028 -0.166  -0.260 0.074 1
SO¥  0.399 0.533"  0.043 -0.040 -0.448  -0.004 0.355 0.513" -0.065 -0372 1
HCO;  0.479" 0.400 0.143 0.001  -0.151 0.092 0.284 0.294 0.043 -0.130  0.687" 1

T **-7E 0.01 B (BUR), AASCTER S, *-1E 0.05 FUil (WR), MR
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