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Table 1 Chemical composition analysis results of representative geothermal water in Southern Xizang
v o 3

oy SR i me ks e ff/“ﬁPIm%,yy,c%z .
G101 9.17 86.0 Na-CI'HCO; 2211 561.50 72.44 1.23 3.88 59543 416.24 30.83 143.58 17.65
G102 9.27 82.0 Na-SO,-HCO, 418 101.32 403 033 197 2976 88.13 7725 1429 0.339
G103 8.21 84.0 Na-HCO;-Cl 1612 422.61 48.68 0.11 3.11 276.07 635.68 83.56 0.00 10.78
G104 8.04 69.0 Na-HCO;, 814 226.07 22.83 3.02 2596 6428 52942 79.88 0.00 0.96
G105 7.18 71.0 Na-HCO; 988 29137 23.01 9.25 36.67 91.88 782.13 4839 0.00 1.12
G106 6.77 59.0 Na-CI'HCO; 2929 680.00 70.78 11.95 107.68 797.00 774.10 165.43 0.00 23.84
Hr - 4t G107 6.86 28.5 Na-CI-HCO, 2614 584.88 68.08 9.78 120.16 660.25 755.53 14492 0.00 20.74
HWHH G108 7.68 28.2 Na-ClI-HCO, 3241 719.08 70.27 16.28 164.18 873.81 867.54 189.60 0.00 23.67
G109 7.25 44.5 Na-CI-HCO, 2503 576.22 59.82 7.80 104.52 682.28 68239 139.39 0.00 20.1
G110 7.68 47.6 Na-HCO,-Cl 419 12029 636 150 19.26 4797 28731 2560 0.00 0.352
G111 7.86 62.0 Na-HCO;, 653 181.17 9.55 227 2501 56.77 34522 88.05 0.00 0.593
G112 7.64 60.1 Na-HCO, 623 182.18 9.73 1.59 20.63 57.53 352.10 67.62 0.00 0.577
G113 829 403 Na-HCO, 601 18433 982 0.85 14.88 56.67 365.56 3531 8.88 0.621
Gl14 791 60.2 Na-HCO,-Cl 417 121.21 6.76 0.56 1573 47.59 259.27 30.89 0.00 0.427
G201 8.7 75.0 Na-S0,-Cl 608 14293 7.73 0.21 10.57 8857 7239 12380 10.73 1.45
G202 8.44 77.0 Na-SO,CI'HCO; 613 157.80 7.36 046 891 9322 9391 129.31 10.98 1.475
G203 734 49.0 Na-CI'SO,HCO; 2767 731.57 34.84 10.13 164.51 573.88 597.05 69637 0.00 4.015
THE-AE G204 8.83 50.0 Na-SO,-Cl 805 21591 477 0.09 13.52 141.15 27.71 235.13 6.80 0.524
M G205 7.64 86.9 Na-CI-HCO, 1385 391.16 42.73 0.10 241 33944 41342 5396 0.00 9.068
G206 9.5 82.3  Na-SO,CI'HCO; 1295 329.76 21.08 0.41 2.76 14547 242.16 20291 86.50 8.511
G207 8.77 79.8 Na-CI-HCO, 1313 35749 4235 022 2.82 331.65 289.48 4598 40.05 0.425
G208 9.11 - Na-HCO;-CI'SO, 1454 360.45 3344 0.10 3.79 15229 389.91 203.32 53.55 13.31
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s g%—? pHIEL i/ C AR TDS Na" K' Mg" Ca™ Cf HCO; SO~ COy”  Li
G209 8.02 854 Na-HCO;Cl 817 17931 1334 9.57 3349 84.28 42226 8596 0.00 4.88
G210 7 265 Na-HCO;'CI'SO, 1517 398.75 36.73 022 9.76 151.65 606.10 202.67 0.00 10.71
G211 7.75 850  Na-HCO;CI'SO, 1244 364.46 20.08 0.74 16.00 149.88 529.17 200.08 0.00 12.52
G212 932  79.8 Na-SO,-HCO,-Cl 1264 326.17 23.50 0.57 3.07 149.40 258.27 208.88 65.87 12.28
G213 92  86.1 Na-HCO;'SO,Cl 1249 322.99 18.61 0.09 3.26 146.67 281.90 20545 54.12 12.33

- G214 8.5 85.8 Na-HCO;-C1-SO, 1115 291.53 15.51 0.09 2.23 143.12 262.30 191.49 20.73 9.744

A G215 959 504  Na-SO,CI'HCO;'CO; 1431 374.81 20.72 0.10 1.97 170.66 242.20 231.87 102.02 13.01
G216 92 463 Na-HCO; CI'SO, 1214 31632 1655 022 678 147.00 270.95 196.92 60.61 10.38
G217 8.87 50.2 Na-HCO, 245 46.10 342 0.04 136 1023 88.26 7.43 9.57 0.064
G218 9.02 518 Na-SO,-Cl 669 17436 7.09 0.10 634 10041 66.05 15330 20.57 1.872
G219 6.92 54.7 Na-HCO, 2335 801.63 3796 4.88 53.50 161.53 1592.19 344.02 0.00 4.352
G220 9.1 440 Na-Cl 552 173.05 1.77 0.09 7.11 191.03 37.81 6030 15.18 0.3
G301 695 80.0 Na-HCO;Cl 1602 459.57 4631 8.04 49.42 276.56 867.86 88.19 0.00 3.928
G302 834 7338 Na-CI-HCO, 2875 67325 67.06 0.24 459 591.50 460.24 14223 5320 23.94
G303 883 749 Na-CI-HCO,4 2828 648.05 73.19 049 422 57494 37327 131.38 114.52 244
G304 8.33 87.3 Na-CI-HCO, 2856 638.55 83.13 0.57 391 588.62 393.06 146.59 52.86 23.38
G305 7.61  43.1 Na-HCO; 917 339.52 16.04 2.06 14.11 3541 94861 1813 0.00 0.562
G306 7.66 72.1 Na-CI-HCO, 2459 563.14 72.56 0.21 9.45 539.21 457.70 147.03 0.00 20.68
G307 7.83  80.02 Na-CI-HCO, 2329 53550 68.60 020 436 533.89 318.82 14890 21.53 19.16
G308 878 820 Na-Cl 1954 471.81 56.55 0.81 5.16 47927 189.80 151.02 68.41 17.51

FEIR R G309 8.7 72.1 Na-Cl 1994 480.01 65.79 0.82 5.61 491.40 211.43 154.07 60.81 17.49

AT G310 769 60.4 Na-CI-HCO, 1856 463.14 51.26 0.54 1872 464.82 326.12 148.11 0.00 1635
G311 6.78 56.3 Na-ClI-HCO, 2513 581.56 67.19 11.64 81.07 625.84 780.68 130.44 0.00 23.71
G312 699 67.0 Na-CI-HCO, 2090 480.76 50.86 14.33 87.20 458.02 779.45 14521 0.00 16.52
G313 6.5 30.0 Ca-Na-HCO;-Cl 1496 159.23 27.23 39.15 237.27 207.74 821.91 203.71 0.00 8.815
G314 691 53.0 Na-CI-HCO, 3089 720.52 79.66 9.66 9837 921.83 872.09 9127 0.00 34.51
G315 7.06 642 Na-CI-HCO,4 2958 671.50 91.29 13.92 122.86 844.08 82335 119.99 0.00 31.67
G316 6.6 32.8 Na-CI-HCO, 3053 680.65 93.40 13.88 133.12 862.38 834.95 13296 0.00 31.53
G317 687 63.0 CaNa-SO,HCO;'Cl 1512 217.69 27.38 20.05 195.78 189.40 382.83 503.10 0.00 2.855
G318 8.14  80.0 Na-HCO;-Cl 1557 529.87 12.00 3.05 1236 185.89 1032.90 9421 0.00 1372

ZKFE 1R FE AT pH B R F Hach {3 4 =0 00U &
%2 ZHUKIR A0 (HQ400) BLIZI5E » KFER)
TFY B 25— 7 A A e A 5 0 R A
D= - e S R RPN e S R R R el
(ICS-1100) , A BE /2 3%, A I PR 72 0.05
mg/L. HCO; IR 2% A3 1 )5 il 4 E 3l s A7 i
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HFOK HR I Li ooz B A 55 3 R AR
(ICP-OES) Wl 5& , i AH X A #E i 72 72 0.73%,
6 H R N 0.004 1 mg/L.
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Table 2 Comparison of geothermal Li and global typical salt lake brine Li resources!'®!

H S Ehibl/H B TDS/ (g/L) Lil% Li/TDS (HXTFE) Mg/Li
TR 186 0.023 0.001 237 1.43
JbSEVE T 5 K2R 202 0.004 0.000 198 2.50
FIR 293 0.026 6 0.000 908 0.16
5it)e 231 0.05 0.002 165 8.40
Sy 3 e [Gpea 206 0.15 0.007 282 6.40
EWATET 254 0.062 0.002 441 1.40
PEX i 68.5 0.010 4 0.104 0.64
b s ﬂ@%ﬁ 210 0.042 6 0.002 029 15.96
FLRTT #hl 358 0.012 4 0.000 346 517.34
— B 327 0.026 2 0.000 801 92.30
HE ] 2.929 0.002 384 0.008 139 0.50
7 58 B i Hh FAOK T 2 2.875 0.002 394 0.008 327 0.01
*5 3.089 0.003 451 0.011 172 0.28

g G, MM EESREX (510 mg/l)

Li/(mg/L)
)
S

* Mg/Li=10

0 5 10 15 20 25 30 35 40 45 50
Mg/(mg/L)

Bl 1 ARtk Li f1 Mg BRI
Fig.1 Correlation between Li and Mg in geothermal water in
Southern Xizang
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Table 3 Classification, extraction technology and cost of Li resources in salt lake brine!'*""!
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Fig.2 Distribution of Li and Cl contents in geothermal water in Southern Xizang
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Fig.3 Piper of geothermal water in Southern Xizang
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Fig.4 Relationship between Li and TDS contents in
geothermal water in Southern Xizang
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Characteristics and Distribution of Geothermal-type Lithium Resources in
Southern Xizang

LUO Lu, ZHOU Zongying, ZHU Xia, HE Chunyan, LIU Huiying
(SINOPEC Key Laboratory of Geothermal Resources Exploitation and Utilization, SINOPEC Star
Petroleum Company, Beijing 100083, China)

Abstract: This is an article in the field of mining engineering. The Southern Xizang is one of the main
distribution areas of high temperature geothermal zones in China with rich geothermal resources. The
chemical analysis and test results of the geothermal water show that the lithium content in the geothermal
water of the high temperature geothermal zone in Southern Xizang can reach 34.51 mg/L, and the relative
abundance of geothermal lithium is obviously better than that of the world's typical plateau Salt Lake brines,
such as Clayton Valley in the Western Plateau of North America and Uyuni in the Andes Plateau of South
America. The lithium magnesium ratio is mostly less than 3, which is conducive to lithium extraction from
brine. The areas with high lithium content in the geothermal water of the high temperature geothermal zones
in Southern Xizang are all distributed in the the Yarlung Zangbo River suture zone and the areas to the south,
consistent with the distribution range of lithium rich rocks. At the same time, the Yarlung Zangbo River
suture zone and its south area have more Cl-Na geothermal water than the north, and the south has higher
TDS and longer circulation path. Based on the stable isotopic composition of hydrogen and oxygen in
geothermal water and the provenance of lithium in the surrounding lithium-rich Salt Lake brine, it is inferred
that the main sources of lithium in the geothermal water are leaching of lithium-rich rocks by geothermal
water and lithium-rich magmatic hydrothermal solutions formed during magmatic differentiation.
Keywords: Mining engineering; Southern Xizang; High temperature geothermal zone; Geothermal-type
lithium resources
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