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Fig.2  Core characteristics of well LDKO2 in Lop Nur at 200-500 m
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Fig.4  Characteristics of pores and fractures in the depth section of 200-500 m under microscope
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Fig.3  Petrological characteristics of cores at depths of 200-500 m under microscope
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Table 2 Hydrochemical

characteristics in deep brine (200-500 m) of well LDKO02 (mg/L)

RS B /m cr S02° Na* K’ Mg** Ca®™ Br  HCO; €O L' Rb  S* HBO, Wik
1-15 220 358110 48313 216679 10653 18057 1156 3090 200 0 1660 094 988 4900 653092
1-16 240 307761 44599 181342 8878 14901 1393 2420 223 0 1400 080 749 4200 558985
1-17 260 334780 103440 209987 12876 20334 587  21.00 242 50.60 1930 129 1.08 68.10 682174
1-18 280 401680 88000 252661 10488 15900 1258 1590 297 0 1700 110 1.00 5750 770134
1-19 300 283779 87494 189246 12520 17735 421 1890 197 0 1640 096 131 5980 591358
1-20 320 319120 84750 207759 11459 16312 627 1890 255 0 1570 104 125 5210 640155
1-21 340 282102 86177 182183 12238 15192 451  17.60 249 0 1600 110 1.10 5430 578544
1-22 360 481610 96 880 313 124 13099 18112 1158 19.20 279 0 18.80  1.27 1.05  62.10 924208
1-23 380 348490 93060 230168 13203 19592 606  20.10 285 0 1820 120 1.8 6600 705261
1-24 400 544060 95810 356755 12225 17361 1041 2030 284 0 1810 122 124 6740 1027393
1-25 420 323650 93880 199712 12721 20393 704 2030 232 0 1760 123 123 6460 651175
1-26 440 529492 89026 337581 11189 16811 1514 1860 280 0 1700 117 113 5850 985752
1-27 460 296 257 84 454 190 564 12 408 16 143 556 21.60 224 0 14.10  0.95 1.09  48.80 600 573
1-28 480 633068 87557 407097 11493 17247 1940 2180 253 0 1850 1.17 087 5840 1158527
1-29 500 313414 73043 201069 12523 17982 392 1950 234 0 1630 107 137 5600 618561

4.4 KR ERFFHE #®3 HKEEFARFRILIERR(mg/L)
441 AEE4EIE Table 3 Industrial indices for the comprehensive

K KN R E(nNa /nCI) AT 0.91~1.02, 3535 1.
TGN A AR T AR Ay i K — /T 0.85~0.87, 3F
TEARZE R Z T RAE B LR s K BN R BOE /N, i

utilization and mining of brine (mg/L)

K* B* Br I Rb* Lit
ZEARIH 1300 150 150 10 10 13.1
PTT R 3100 300 300 30 20 24.6
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Fig.10  Binary potassium formation pattern of deep brine in Lop Nur
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Abstract: [Objective] The paper explores the geochemical and genetic evolution characteristics of deep potassium-
rich brine in Lop Nur and investigates the potassium salt mineralization model, aiming to provide a scientific basis for
subsequent target selection of deep potassium-rich brine resources in Lop Nur.[ Methods ] Based on the petrological
analysis of the brine reservoir and analysis on the normal and trace elements and isotopes of the brine, using the
means of phase diagram and element correlation analysis. [ Results and Conclusions] It is found that the brine of
200 m to 500 m from the Early to Middle Pleistocene in well LDKO2 in Lop Nur area is mainly sulphate-type, and the
content of K" is far more than 3g/L., reaching the K" alone mining and utilization standard. The sodium chloride coeffi-
cient coefficient is close to 1, and the boron isotopes are close to the marine sediments, which indicates the brine is
mainly of Marine salt origin. The positive correlation between K" and HBO, indicates that the filtration salt bed pro-
vides a certain amount of K* in brine. The characteristics of strontium isotopes are similar to those of Miocene saline
formations, the positive drift of D and O isotopes, which indicates that the brine was mainly leached from the Mio-
cene saline formations and had undergone a concentrated evaporation process. Combined with previous studies on the
tectonic evolution in the Early and Middle Pleistocene and the formation history of modern runoff system in Lop Nur,
the soluble salt from the marine and marine-terrestrial salt-bearing strata in the Paleogene- Neogene, especially Mio-
cene saline strata, which are carried by the Tarim River into Lop Nur, are the important source of brine K. In addi-
tion, considering the tectonic movement background of the western region in the Pleistocene, indicates that
the K-rich and Li-rich hydrothermal fluids and the dissolution of volcanic detritus related to tectonic movement also
provide an important source of K in the brine. Based on this, a binary model of “deep material recharge + paleo-salt
dissolution and filtration” for potassium-bearing brine from the 200 -500 m in the early-middle Pleistocene in Lop
Nur has been established.

Key words: Lop Nur; Quaternary; normal and trace elements; isotopes; potassium source



