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Abstract: This paper is the result of mineral exploration engineering.

[Objective] In recent years, the new energy industry sees a robust growth with strong demand for lithium batteries and fierce
competition for lithium resources. Compared with hard rock—type lithium deposits, which are currently the main type for lithium
exploitation, salt lake brine—type lithium deposits have the advantages in reserves, environment—{friendly and financial benefit. With
the continuous improvement of lithium extraction technology from brine, the production capacity of salt lake brine—type lithium
deposits will be further released. China is one of the countries where salt lake brine—type lithium deposits are mainly distributed,
and the resources reserves is ranked 5th around the world. In the world—wide fierce competition for lithium resources, it is of great
significance to summarize distribution regularity, hydrochemical classification and mineral combination of salt lake brine— type
lithium deposits, while estimating potential resources and proposing an evaluation methods for salt lake brine—type lithium deposits
also contribute to the arrangement of protesting and exploitation investment and the scheduling of new energy resources in our
country. [Methods] We collect the published data of salt lake brine—type lithium deposits, analyze the basic characteristics from the
aspects of distribution and geological conditions of metallogenesis, and systematically summarize the estimation of potential
resources and evaluation the potential in exploitation. [Results| Lithium resources from salt lake brine—type deposits are abundant
in the world, but the distribution is uneven. Salt lake brine—type lithium deposits are mainly located in the three major plateaus,
namely the Andes Plateau in South America, the western Plateau of the United States and the Qinghai—Tibet Plateau of China. The
genesis is mainly controlled by tectonic background, fault activities, climate and altitude. The difference between salt lake brine—
type lithium deposits in the Qinghai— Tibet Plateau and those in other two salt lake accumulation areas is that the tectonic
background of the Qinghai—Tibet Plateau is continental collision rather than oceanic crust subduction. The salt lakes in the Qinghai—
Tibet Plateau can be further divided into two parts: the Tibet salt lake area and the Qinghai salt lake area from south to north. On the
one hand, the salt lakes in Qinghai area has high Mg/Li ratio, so the exploitation is not suitable for the traditional evaporation
precipitation method. On the other hand, new emerging lithium extraction methods cost high, as a result, the exploitation and
technical conditions need to be evaluated carefully. [Conclusion] Based on the published data, the ore—bearing coefficient “N” and
harvest coefficient “HI” of three salt lake accumulation areas are calculated and the general formula for estimating the potential
resources is also established. By considering the key points of exploitation evaluation of salt lake brine—type lithium deposits, the
quality of lithium deposits in world—famous salt lake areas is evaluated by using the “lg(Li")—1g(Mg/Li) combining the price of
lithium carbonate discriminant diagram”. The results show that if the price of lithium carbonate is below 100,000 yuan/ton, the
quality of salt lakes is ranked as follows: Tibet, China > Andean Plateau of South America > Western Plateau of the United States >
Qinghai, China; if the price of lithium carbonate goes above 100,000 yuan/ton, the order changes to: Andean Plateau of South
America > Tibet China > Qinghai China > Western Plateau of the United States.

Key words: lithium; salt lake brine—type; basic characteristics; potential evaluation; mineral exploration engineering

Hightlights: Targeted at the salt lake brine— type lithium deposits in world— famous salt lake areas, the general formula for
estimating potential resources is established without statistical resource data. The discriminant diagram is drawn by the combination
of the Ig(Li")—1g(Mg/Li) diagram and the price of lithium carbonate.
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Table 1 Statistical table of assessment of lithium
resources (LCE) in countries of the world
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Table 2 The lithium reserves (lithium carbonate) in
countries of the world
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Table 3 Mineral assemblages of carbonate—type salt lake
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FuKBRE A MgCO;-3H,0 A
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Table 4 Mineral assemblages of sulfate—type salt lake
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LR | Na,S0,-CaS0, ® A
FRAG TR 5Na,S0,-3CaS0.- 6H,0 A O
TEFIER MgSO, - 7H.0 @] A
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Table 5 Mineral assemblages of chloride—type salt lake
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TEBLAE . YR ER WA 38 37 T e B X, .k 18 1 A
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RIERG TF R 2 N R £, <K 288 A ok
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T = R RE X KA S S,
&0 R AN B4 F S5 TR s 2 i 3 v
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A A (km?) , T B0 R AN, 550 L0,
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W RBINZ N 2,341, 56 FE PEHRERH X 1 &~ R AL
N2 2.06, B 2450 W JFHL X [ S 0 R BN 20K
2.085(£6), MEH REUERE , T EV# 3L E Y
BRI 5 25 e R A N, RN =58k
B L T TR AT B A S R ER
PR (FEHGE 5 5 1 KW A58 ) 45 3 (1
AT AN B™ R AR 7 b AT =&

SR ER R A X MOIRHE B B, 26 [ VG 36 L H:
R GERR SR e B HEE 4 DRI X 2, T
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Table 6 Information on typical salt lake brine—type lithium deposits in major salt lake aggregation areas worldwide

il BHEE LSRR LGPy m

TH N

 Mg/Li HI-

i ) N Mg/Li KA gH/m  HI N.HI Rk
REX (&Rt (g/L) fHgL) /km* REN HE £ T ¥ i
SR hEEE 163 0.31 5856 0.090 1437 U 2670 0.18 0.02
iGH IR REERE 44 0.22 570 0.351 65.57 MS 2680 0.33 0.12
KREHFIR HEER 46 03 0233 210 0.730 0.371 40.23 340.02 MS 2683 0.33 0.3 024 A¥EITL,2013
— BT e alEs k=i 29 0.21 250 0.552 92.3 MS 2600 0.33 0.18
KEEH hEER 3.98 0.127 240 0.131 65 MS 3142 033 0.04
UAHE REFERE 150 0.632 247 0961 0.01 C 4422 027 026 . owirss 2013
B2 o [ 7 ek 17 0211 0311 55 1465 2341 022 145 C 4475 027 0245040
PR A w1 ] 7 K 41 0.091 98 4.597 4.11 NS 4342 0.195 0.90 XM, 2021
Searles Lake *H 32 0.26 888 0.139 0.18 §] 65 027 0.04
Salton Sea EH 30 0.163 32 5752 1.43 NS 543 0.585 3.36
: 0.128 2.060 2.05 0.484 Mohr et al., 2012
Silver Peak FH 10 0.05 100 2.000 4.1 NS 512 0.585 1.17
Great Salt Lake  3[H 53 0.04 3800 0.349 250 MS 1281 0.495 0.17
Uyuni PR4ET 1020 0.321 10582 0.300 9.28 MS 3650 0.33 0.10
Kesler et al., 2012
Atacama 2 630 1.5 3000 0.140 6.23 MS 2300 0.33 0.05
Hombre Muerto  FiIHRZE 446.9 0.521 0.707 565 1.518 2.085 1.37 567 NS 4300 0.195 0.315 0.30 HEO
Rincon R R % 3532 0.397 250 3.559 8.6 NS 3700 0.39 139 mEs%,2020
Cauchari-Olaroz  Biffi#E  1984.4  0.796 508  4.907 2.88 MS 3900 0.33 1.62
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PO S L s R e G o A R
5 [ P e Sk T8 pl K A AR L (TR
RS /NE [A) L, {0 LR LTI (E RN 3R AR
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P2 Er i (g/L)xER T A (km*) x0.371%0.3
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B SRR, S SRR R0 R T MK,
PRI 53 R A TRV T 5 SR
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PEMN 5 e (ZE M4, 2014; {a] 96 55, 2017) g LR,
T B AR AT [y Bk U 8 180 b /K AL PR A
X A BR R R AR IX I e KR A T MR
FEARUEAS [ PRAE AR FR BN 45 B (L RS 3 T T &
W ITRHE , 2 A A B A SR i M R I o
FEAEFRER WA (A3 255 TP R BT IR
BRI E T — PR ST BRI 8 S Lk
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L RTR B A% ik , e B T R AN PR R Li
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Wi ks G2 B0 500 P e, MR 8 i A8 Je 2240, K Mg/
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5009 Li" &4 0.025 g/L, 43 SIAE A B B B0 5 Acb
FAIK v B ke ) - W8 o DX 3 ) 0 SR i
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