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Table 1  Analysis results of physical and chemical components of geothermal water in Southern Xizang
Mg BERR %S pHIE TDS/ (mg/L)  Na®  K° Mg* Ca*  CI'  HCOy SO CO" Lit  /kikpakim
G106  6.77 2929 680.00 70.78 11.95 107.68 797.00 774.10 16543 0.00 23.84 Na-CI-HCO;
WhErl G107 6.86 2614 584.88 68.08 9.78 120.16 660.25 755.53 144.92 0.00 20.74 Na-CI-HCO,
G108 7.68 3241 719.08 70.27 16.28 164.18 873.81 867.54 189.60 0.00 23.67 Na-CI-HCO,
g GI10  7.68 419 12029 636 1.50 19.26 47.97 28731 2560 0.00 035 Na-HCO;-Cl
FE GIll 786 653 181.17 9.55 227 2501 56.77 34522 88.05 0.00 0.59 Na-HCO,
G121 8.24 2188 589.52 79.64 0.54 938 587.41 60434 43.58 46.09 17.26 Na-CI-HCO,
5 0 G122 9.17 2194 536.13 71.65 028 4.11 590.87 344.73 46.80 169.62 18.34 Na-Cl-CO,;-HCO,
G125  8.58 2156 564.90 79.59 025 3.07 594.56 541.12 29.75 7243 17.65 Na-CI-HCO;
g G127 9.37 336 97.73 1.54 010 1.71 2636 8834 6435 19.18 022 Na-HCO;-SO,
i G128 9.35 334 99.68 1.58 0.10 186 27.19 9093 6636 18.09 0.21 Na-HCO;-SO,
A G201 8.7 608 14293 7.73 021 10.57 88.57 7239 123.80 10.73 145 Na-S04-Cl
° G202 8.44 613 157.80 736 046 891 9322 9391 12931 10.98 1.48 Na-SO,-CI-HCO,
e G205  7.64 1385 391.16 4273 0.10 241 33944 41342 5396 0.00 9.07 Na-Cl-HCO;,
G206 9.5 1295 329.76 21.08 041 276 14547 242.16 20291 86.50 8.51 Na-SO,-CI-HCO;
5 G208 9.11 1454 360.45 3344 0.10 3.79 152.29 389.91 203.32 53.55 13.31 Na-HCO,;-CI-SO,
G209  8.02 817 17931 1334 9.57 3349 8428 42226 8596 0.00 488  Na-HCO,-Cl
=4 G221  6.79 3933 1181.66 104.42 10.68 89.40 1372.75 1131.79 58.84 0.00 2434 Na-HCO,;-CI
rhy G224 8.12 2010 569.09 89.07 7.11 27.18 460.56 756.32 219.08 0.00 8.48 Na-CI-HCO,
G225 725 2028 570.74 89.46 7.14 32.01 45945 772.14 22138 0.00 839  Na-CI-HCO;
G302 834 2875 673.25 67.06 024 459 591.50 460.24 142.23 5320 23.50 Na-CI-HCO;
o HE G303 8.83 2828 648.05 73.19 049 422 57494 37327 131.38 114.52 24.40 Na-CI-HCO,
G316 6.6 3053 680.65 93.40 13.88 133.12 862.38 834.95 132.96 0.00 31.53 Na-CI-HCO;
He G323 7.02 1268 31873 2594 3.64 647 151.05 482.6 263.04 0.00 1.45 Na-HCO;-SO,-Cl
G326 697 1299 316.24 2586 3.65 6496 153.01 483.01 265.87 0.00 140 Na-HCO;-SO,-Cl
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Table 2 Comparison of lithium extraction technologies from salt lake brine
oy YU AR R BT AL
. . e FURTLER R SO E R AGaT, R IRTLG Tk B PETR AT
pop FNHE B, FURGOLEIVRIE S e tmu AL, BT BB oK B e ORI L
BT, BREESAET  BEREAY, REH :
pr T T KRS L R L, iR TRGGER, N FOSLIGER, (LA
, i o ity e BRI, MR
E == R D ) H
TE TERRNE, BRM EAmREiG SO EE L L AR R
B B, R Ko 5T e MUK LR
)
i e i e T T M BRI,
sg CEKERE R BRI M Ttk mksEl DAk R WIRAAT, (A
(V5 mrpss kit T ACSE EL AL TSR TR E RN RO TR
ﬁg 10,377t AT T kA 1t Wit175t %Wméggﬁ%’E

oK 5 ERE KB TR (R3O,
M FAKC B AT YR A U R A RINREE I RAIR
T ER T R KRR T, B/ B B R AR T R K
Be/BRLL, BR/AREEARAN T 1, XA/ EURRAE AR
WA AT TALAC T RAI AT o B30 b oK oh R R
FE ARBE/ALE sk, e T A BOEMUTIEE M
FECRSRE BB KB TR

R"3 EBRK SRR EEIRE . BR/SRELERTEED
Table 3 Comparison of lithium concentration and
magnesiuny/lithium ratio between salt lake brine and
geothermal water

A ff;ﬁﬂa/ﬂ (T;?Sg Li/% Li/TDS Mg/Li
PERW 685  0.0104 0.104 0.64
-~ LEFEF 210 0.0426 0.002029 15.96
SURVFHES 358 0.0124 0.000346 512.00
— BT 327 0.0262 0.000801 51.00
WHE]  2.929 0.0023840.008139 0.5

PO EE AR FEE-HHE 2,875 0.002394 0.008327 0.01
Y 3.089 0.0034510.011172 0.28
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Fig.3 Schematic of natural evaporation and concentration of
geothermal water
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water by extraction method
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Fig.5 Process flow of extracting lithium from geothermal water by precipitation method
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Table 4 Cost estimation of extracting Lithium from
geothermal water by extraction method
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Table 5 Calculation results of economic benefits under
different lithium carbonate prices

Tlb e (i

W% t6h 60 50 40 35 30 25 20 15

EBRN/TTC 3786 3155 2524 2208 1893 1577 1262 946
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Discussion on Lithium Resources of High Temperature Geothermal Water
in Southern Xizang and its Technical and Economic Efficiency of
Extraction and Utilization

ZHOU Zongying, LUO Lu, JIN Di
(SINOPEC Star Petroleum Company, Beijing 100083, China)
Abstract: This is an article in the field of earth sciences. According to insufficient research on the

distribution characteristics, genetic mechanism, lithium extraction technology, and economic benefits of

high-temperature geothermal water lithium resources in Southern Xizang. Through the analysis of plate

tectonics, the test of geothermal water components, the comparative analysis of the applicability of lithium
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extraction technology in salt lakes, and the establishment of an economic evaluation model for lithium
extraction from geothermal water, the following achievements have been achieved: (1) The geothermal water
lithium in Southern Xizang is mainly distributed on both sides of the Yarlung Zangbo River deep fault zone
and its southern region, Lithium-rich granite wall rock leaching and magmatic hydrothermal solution, it
provides rich lithium sources for the formation of lithium-rich geothermal water. (2) In accordance with the
characteristics of low concentration and low magnesium/lithium ratio in geothermal water lithium, the
extraction method and precipitation method are selected to extract and utilize lithium in geothermal water.
(3) Take geothermal well in the Gudui geothermal field as an example, with a lithium concentration of 23.5
mg/L in geothermal water, and the extraction process is used to extract lithium, establishing an economic
evaluation model, using cash flow method to evaluate the economy, and the economic evaluation results
showed that when the price of lithium carbonate is not less than 250000 yuan/t, the extraction of lithium
from geothermal water has good economic benefits.

Keywords: Earth sciences; High temperature geothermal water; Lithium resources; Extraction technology;
Economic evaluation
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breakthrough work, the Xidamingshan mineral exploration, the Nongtun large-scale Pb-Zn deposit has been
newly discovered. However, the understanding of the metallogenic characteristics of the deposit, especially
the genesis of the deposit, is still at the superficial stage. Based on detailed field geological investigations
and previous work, this paper systematically summarizes the regional metallogenic geological background,
mining area and geological characteristics, and analyzes the genesis of the Nongtun lead-zinc deposit to find
out the metallogenic mechanism. The study shows the Nongtun Pb-Zn deposit is related-magmatic
hydrothermal deposit, the ore-forming fluids originated from magmatic, and later mixed with meteoric water.
The fluids extracted Pb and Zn ore-forming elements from the strata during long-distance transport, and
combined with S of magmatic fluids to synthesize [HS|ligand that converged in the fracture zone and
transported to the shallow part, thus forming Pb-Zn ore vein. The above research results have established the
metallogenic model of the Nongtun Pb-Zn deposit, which provides a good guidance for prospecting
prediction and exploration.

Keywords: Earth Sciences; Geological characteristics; Deposit genesis; Metallogenic model; Nongtun lead-
zinc deposit; Xidamingshan area
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