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LI B REEIFL UL 1b, < 2K BURE R 7
FEI M 2 148.60~5 079.00 m, 2K Hi B < ZK HELEE 4 50 °C ~
60 C ;A EhAE T AR FL A D EURE BB I 2 5K
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Fig.2  Cenozoic strata development in the Qaidam Basin
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Table 1 Chemical composition analysis of oilfield brine in the upper section
of the Shizigou Lower Ganchaigou Formation
o —_— B K* Na* Ca®* Mg® ¢ Ss02° B,0, L' HCO; Rb S Br KB L
/(g/em®) o/L. mg/L /(g/L)
$37 21486~2153.6 1256 206 1349 2670 130 1767 370 2220 0.1 — 132 — 69.6  FRFERERM  352.89
S43 3520.0~3529.0 1218  8.08 1228 2230 560 187.8 120 4477 1.5 9342 435 119 317 SR 336.10
$202 2576.0~2678.0  1.166 1.82 925 0.6 008 1235 262 2327 02 3832 79 3.1 4417 SR 24678
S24 3860.0~3920.0 1204 690 1205 1640 200 1868 11.0 4008 12 0 348 114 296  GAfk#E 329.60
$201 41204~4181.4  1.198 734 1130 2460 127 1747 9.0 4462 07 1987 381 83 03 & 308.70
S1-2 2840.0~2985.0 1189 377 1129 030 002 1670 129 3303 35 1315 207 75 293 GBI 300.50
S40 4075.8~40863  1.196 543 1146 2620 230 1770 110 438 3.0 — 372 179 385 e 31270
S42 3647.9~4095.0  1.199 725 1211 1870 121  181.1 120 4332 12 2145 40.1 129 27 GUkP 326,10
S60 3022.0~3455.0  1.109 195 623 5393 877 889 14 7325 388 5530 — 206 337  SULPE 16320
$205 33784~3598.7 1156 232 941 0.7 007 1367 87 2978 42 1819 121 94 267 EfEPIR 24515
S49-1 3456.0~3465.0 1217 194 1270 030 006 1823 176 4805 28 03 57 85 73.0 kR 333.98
S52-3 4576.4~4686.5 1220 1136 1265 025 0.02 1893 19.1 7655 55 1487 93.6 145 329 A 35425
S23-1  3945.6~4500.0  1.107 190 572 025 0.10 676 ~— 1483 47 — 90 109 760 G 156.20
S41-3  42840~5079.0  1.150 521 841 076 0.0 1323 6.1 5282 784 3488 350 392 254 bR 23412
s47 4411.0~4417.0  1.165  7.02 984 5620 920 1459 160 4335  88. — 499 325 0.1 Ffewr 27190
S49H1  3860.0~46420 1149 276 828 222 037 1314 507 4107 79.1 1556 130 972  91.0  ZAfk#i  228.88
S28 4068.0~4413.0 1181 507 1163 141.1 244 1673 08 8022 884 764 — 105 362  WiEGE 29870
$20 4108.0~4 1240 1203 466 121 4950 850 1817 160 5034 775 ~— 292 203 304 AR 329.10
$203 4663.0~4673.0  1.194 744 1120 025 003 1737 82 4479 1048 1333 527 18.1 9.9  Ffew 30624
$203°  4490.0~4502.0 1214 850 1223 041 006 1892 97 5163 1298 1243 612 185 115 AW 33552
$206 4442.8~4448.1  1.107 248 580 176 027 938 19 4491 674 2180 85 935 474 G 163.86
$207 3788.0~4418.0 1215 533 1280 0.10 002 1833 237 3672 02 2861 283 104 144  FfLMR 34430
S211 47104~4711.6 1215 1587 1024 1480 090 2028 03 2857 6929 1156 78.1 11958 41.6  Gfk#i  340.79
$2-2 3710.0~3716.0  1.187 290 463 046 329 1459 291 691 302 1275 27 83 314 Ak 25830
$32-3  41350~41780  1.171 501 984 4570 116 1516 80 5770 885 — 393 296 367  AME 26950
$208 3700.0~4361.0  1.166 476 933 294 036 1542 1.3 3921 3161 2099 306 1633 416  FAfE 26120
S38-3  4397.0~44040 1075 203 412 231 026 670 0.6 2594 50 1382 59 1395 247 Al 11614
59 43734~43774 1076 106 200 1586 133 3338 0.8 1823 40.1 48 1.6 548 264 AW 116.86

TR RS G I

R2 WFATTE

MEEREHBEHREELFASSE

Table 2 Main chemical composition content of drilling salt rock samples in the upper section of the Shizigou

Lower Ganchaigou Formation

TREE/m Na'l% Cl'/% K/% Mg /% Ca™%  SP*710°  Bi/10° Li*/% SO; 7% B,03 1% KA
2.694.88~2 698.88  35.30~39.04  53.60~60.59 0.003~0.015 0.010~0.024 0.006~0.516 0~38  0~8.12  0.83~2.03 0~281  0~0.16 0-~9.7
FEMIZREUER T 1L, A SRR /N T 1. fURARE 3.3 JTEREXMFE
(CI/Br ) B 75 Bl M 630.188~3 288 409.027, {1 — XF B K3 R IR T R AT AH DG AT

FEMIZZBUE/INT 2 500, HATRE % R BB IR K.
Ji AT F EX[100 (SO 72C1 ) A (A T [F 4 0.084~10.607,
AT 5 A I 1 i 7K AR R A (/N T 1, A IR
AZEUEIR T 1o 58 R (Ca™/Mg™ ) BUA L hy
0.014~205.385,75% i 7KFE i Ca> /Mg K F 3.

2L B LK T 30 mg/L ORE S P K5 Lit i
FEIH A OCHIE 5 53— 8B Lit & /T 30 mg/L 11
b KA i, H KB DU R B B K R sl IX ], K

Lit i R DL S AR AR AE (181 6) | F8 /R iiF 5T IX 343
JKrh i S EAA R AR
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Fig.5 Phase diagram of five-element water-salt system and calcium salt phase diagram at 55 °C
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Table 3 Chemical characteristic coefficient

of sample water

FEAdi  yNa/~Cl Cl/Br 100(S0%7/2C1) Ca/Mg
$37 1.178 5722.132 10.470 205.385
S43 1.009 13 352.631 3.195 3.982
$202 1.156 630.188 10.607 2.120
$24 0.996 14 223.802 2.944 8.200
$201 0.998 1312 508.698 2.576 1.937
S1-2 1.043 12 846.339 3.862 15.050
S40 0.999 10 361.988 3.107 11.391
S42 1.032 151 176.827 3313 1.545
S60 1.082 5945.692 0.771 6.147
$205 1.062 11 539.521 3.193 2.492
$49-1 1.075 5628.522 4.827 5.491
$52-3 1.031 12 968.366 5.045 13.889
$23-1 1.305 2.004.766 — 2.500
S41-3 0.981 11739.691 2.302 7.525
S47 1.041 3288 409.027 5.483 6.109

S49H1 0.972 3254.502 1.929 5.984
$28 1.073 10 416.406 0.251 5.779
$20 0.103 13471.373 4.403 5.824
$203 0.998 39 545.326 2.352 7.323
$203" 0.998 37 081.204 2.561 7.509
$206 0.955 4460.207 1.029 6.452
8207 1.078 28 689.998 6.465 5.556
S211 0.779 10 987.659 0.084 16.372
S22 0.489 10 472.640 9.973 0.014
$32-3 1.002 9310.300 2.639 3.940
$208 0.934 8354.522 0.412 8.108
$38-3 0.949 6 113.760 0.478 8.953
S$59 0.925 2849.791 1213 1.192
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Table 4 Strontium isotope data of stone

salt samples in Shizigou

;”Z' FESAFR S781/%8y Std. err. Bk
S37-1 A CEALE L) 0.712 816 0.000 034 ERIL]
S37-2 AAEh (L) 0.712 616 0.000 024 [ERL
S37-3  AERCEEFLAL) 0.711 088 0.000 013 [ERL
Shizigou 1k (FifLAL) 0.711 571 — RLLT J2 2P0
Zheng  MLFEEE=4GEE 0711 383~0.711 462 — AT
$205 K 0.711 127 0.000 015 [ER]
$38-3 B 7k 0.711 059 0.000 011 ERL
S59 7K 0.711 111 0.000 016 SR
$37 %7K 0.710 961 0.000 014 ERUL]
Mangya E IR 0.712 700 — AR
Sugan ik 0.712 440 — 2R R

T B B S B (2012 4F) , i R A 3K .

RHE TR 2 14 7K He'/He* BYBIFSE, 0 S T R 1k 7K
BT ) o P oy S S AR B BRI B
XA Lit & i KT 30 mg/L A4 i ZKRE B, Lit 5 K%
IR — 5 A TE AR SCHREAE , 36 B i K i 3 K5 Lir B
BN —F ORI BT, B E A )]
LR AR S BT S P L AT HIS R AL R AT R
Li¥) B IR T 55 3R W], B It 1A 3= 22 8 T DR A
B I Al a7 A B ERGRAA Y, Munk et al.'L)
e Hofstra et al "% 5 [ 5 34 N & #H pa 7K A s
KATOEIE N Ok A TIRFRAE R A 17850
HIEFH AR T, 20k 28 R vk i KoK s RO i 208
I HR K KA Jeffrey et al.™ X 5 [E B A7 i JEL o 14

SALMIHOKBBFSE K, CLL L A B SRR TR it 4
AR . FE A SR R K KA S T
JEATRIFT , ¥ S T B B SH  JOR TR . AR
FFE X KA i K5 L B ARG IE A OGP AR AIE
Wit — U T K ) Lit—Ff A R IR 4 R R
Dl

ZEOIFIEIX H 8201 KA 5 ER BU ML R Tk
S S I B (1 A 1 S ) 2 ST [ o e
() St/ S 4 5 R K5 Lit KA IE ARG RRAE I
KK AT E VA IR ER 2 0 X 7K -5 R TR
HEs R

BEAR , A1 B S0 BT 2R 4 Ll AR AR A 0, B0
T A A R RS R R o g a,
F&R T HOB T TR 1 RO Bh B AETE . MR T T
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Fig.7  Strontium isotope data of stone salt and brine samples in Shizigou
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Fig.8 Pattern map of potassium-rich brine mineralization in the Shizigou underground
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Source of Potassium in the Shizigou Deep Potassium-Rich Brine,
Western Qaidam Basin
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Abstract: [Objective] The Shizigou anticline structure is located in the western part of Qaidam Basin. The upper
section of the Paleogene Lower Ganchaigou Formation, with high contents of K, B, and Li, and has development
prospects.[ Methods ] By systematically analyzing the geochemical characteristics of this set of brine, halite, trace el-
ements and strontium isotopes, the source and metallogenic model of potassium-rich brine are explored. [ Results ]
(1) The content of K"in the brine in the study area is 1.06~15.87 g/L, of which 70% exceeds 3 g¢/L; the chemical
type of brine is mainly chloride type; (2) By calculating the characteristic coefficient of brine and combining with the
phase diagram analysis of water-salt system, it is found that the leaching salt layer is the main cause of the high salini-
ty brine; (3) At the same time, the relationship between the strontium isotope characteristics of the brine and the ha-
lite layer and the correlation between K* and Li" reflect that the deep thermal fluid source K also has a certain contribu-
tion.[ Conclusions ] The metallogenic model of brine potassium in the study area was preliminarily established. During
the Lower Ganchaigou period of Paleogene, the Shizigou area was in a weak extensional environment, and the sedi-
mentary environment was relatively stable. The upper part of the Late FEocene Lower Ganchaigou Formation was de-
posited with halite and other salts; In the later period, the tectonic activity intensified, and the potassium-rich ther-
mal fluid rose into the lake along the tensile fault, providing some deep material source K, At the same time, it
caused the dissolution of the existing potassium-containing salt minerals and some halite deposits, which in turn pro-
vided another important source of dissolved potassium for the brine in this area.

Key words: Qaidam Basin; deep brine; upper section of the Lower Ganchaigou Formation; geochemical

characteristics ; rock salt leaching



