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Abstract: In recent years, lithium has became one of the important emerging key minerals in the world and has been listed as strategic or
critical mineral by China, the United States, Japan, the European Union, and other major economies in the world. The major economies

pay more attention to the supply security of lithium resources. This study is conducted to comprehensively understand the global lithium
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resource characteristics and analyze the market development trend. This paper comprehensively combs the main metallogenic types,
distribution characteristics, metallogenic epochs, typical metallogenic belts, as well as the market trends of lithium resources in major
countries.In addition, this paper analyzes the supply —demand structure and price trend of global lithium resources, and puts forward
several suggestions on ensuring the supply security of lithium resources in China.In general, the global lithium resources are rich, but the
distribution, as well as supply and demand are highly concentrated. At present, the supply and demand, as well as the volume and price of
international trade of global lithium resources have increased rapidly, with the vigorous development of the new energy industry all
around the world.In order to relieve the tense supply situation, there are many lithium resource development projects in the world, and
the investment in lithium exploration has increased year by year. As the largest lithium resource consumer in the world, China has
insufficient domestic lithium resource supply and the degree of external dependence is up to 67% .Moreover, the lithium resource market
of China still has problems such as imperfect industrial chain, weak financial system and weak international competitiveness of enterprises.
This paper would provide considerable insights for global lithium resource characteristics, market development trends, and exploration
investment.

Key words: characteristics of lithium resources; market development trend; supply —demand structure; exploration investment; supply

security; mineral exploration engineering
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Fig. 1

Distribution type of global lithium resources in 2020
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Fig. 2 Distribution of major lithium resource projects in the world and reserves in major countries
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Table 1 Distribution of global lithium reserves in 2020
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5 eS| 570 4.4%
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R2 2020 FEHRERFEENT(BIFHE,2021)
Table 2 Distribution of global lithium resources in 2020
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Fig. 3 Distribution of the mineralization age of large and super large lithium deposits in the world
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Table 3 Global large and super large lithium deposits in different mineralization ages
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et al.,2018) , BLAh IS A A8 1 o LA™ PR 253
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(Schulz et al.,2017; B35 2545, 2023) , FHorr {7 T2
ELRL A 3T TR IR (46 ) 2R R PRSI Je s 4 1Y) By i
VAR IR TR 3 Al PN R KA A A e A
W, R AR f K S A VR R 22— R R
Foug, WA R R IR, S 4T
FEIEW PRI XN & B R IRCIRAE R A R A A X
AANROAE K A (K] 5, Dewaele et al.,2016; Schulz et
al. 2017 ; VFRERRESE,2019) o WL dia 2T Bz
ABI et AR BT IRUA Fl A = AR RRE 3R
B I  = CANE ISTNR S o C A S W ST S = 2
(Dewaele et al.,2016)

il — BB RIR R A BT R (IR 4
i) Ik 2.69X10° ¢, B G R & (B ) AR
A3k 4x10° ¢, B AL S 1.65% , Ab T # i K
I BRI A2 1633%10% ¢ LCE, 4K )
W= B R 2N B AVZ Minerals #% 8%, 287 K Wit
2023 AEAT IR FLR AR P2 BB 160 X 10" ¢ FRKG -
(J%,2022)

(3) BT IR A s — 40 75 S

T 93 0 e R 24 4 BR AR W B R R R o K
B, 2045 T 28k 70% LA ARG IR T ARGk
40x10* km? , A3 55 BT HR A2 PG AV FR 3 ) 48 37 74 35 Fn Y



42 % 5 s

TS Bk RPN K T 37 & R A bt 1409

L] ek

[ haike s

(W] rsiess

L] s

[ ek — gk s i

9500 E 10000 E (b)

A B

13200 N

]
] Ay
W

200 m

12000 N

B4 AEHAR T R M5 R (a) s b o (b) (#& Partington et al., 1995 ; BEfiT 545, 2021)
Fig. 4 Maps showing ore geology(a)and pegmatite zone(b)at Greenbushes deposit

L HB XI5 (Kesler et al., 2012; & E B4 2013)
XA E I E S LK B FIXER, 4
Crpr (B, & B 8 R B3 s 3 3% ) 4 0 O Je A
T AR KA ER W) %5 U5 ( Ericksen et al., 1987 ; Kesler
et al.,2012) o ZIXAL T H 255 Wk i s, o it LA
K XIR K IIE B o3 KB, B A RV S B KCE
XN ZEE, T A2t TR IR,
TRk PR DT R B IS 9 46 T | 3 88 7E XN B i
KBt A, i T ACE RObE S TR AER R, )
TRAWIARAR | £ 25300 W) 76 2R N DLTE, T8 il K at
R K BB, pl K AT T AR A A (] FL B
MERZZ T RIREE E T, koK)Z Tk L KB —F
LK, R LA T T 1 K BRI, e Bk A
KGR GEFES AR A S, ok,
LI AMEAAF DL, o' R i B & | 2K e T B
ZRR R KRR, S AR W BT R T R I 4t
TR 2 (s et al.,1984) ,

OB R 3 50 . BT 5% R 19 02 8 Rl i R iy #k
T, AR 2 A 4 ek g 7K R O R 0 4 e R B R T
A7 TR RN ACHR A BT R I b8 S T4 AR R

NN

aulu shila m%ts ?

B FpRRiEi s A

Miraiis  Dapmne
W scnns i 5
i R 4 #7E e

B emtepisank [ i &% 4k

Mukisi monts

@ Kanteba
Manono
. °
Q
. Muninggmonts
P 4 7°20'S 7
Pongd® o° Pete monts
/ Katanga monts \
2927°20'E Luvumbi 27°30|’E

Bl 5 s —FEFCHIHE T A HE X 3B 5T ] (2 Ngulube , 1994
INEARSE,2021)

Fig. 5 Geological map of the larger Manono—Kitotolo area



1410 H B IR

GEOLOGICAL BULLETIN OF CHINA

2023 4E

R RN R, ZERTE R 2300 m, ALK
85 km , A5 U K 55 B K 50 km, ML AR ZY) 3000 km?,
ER AT T i T AR 3 P, FE RS A M R O
AR R AAR B AR A A, T A R e
PUZE AR, DURZ B2 R8s B &
LT A A AR 45, K R 36280 & A 7E T
FUCHE—48,1994) , FhIIP9 40 X B I, 5 4 pi 7K 32
FLAE R/ ER TP R I AL 2 1400 km® YR )2 B3,
AR F AR FLB BE DA b e AR TR AL AT, A 3R 30%
FEAKZE 35 m A4%T 0% ( Garrett, 2004 ; Lowenstein et
al.,2009) 5 £ B DA 74 B &8 H oo DX 3 ) S 300 386
RO RV B e 119 DX 3R 5K 4000 x10 (] 6, Kesler
et al.,2012) ,

PR AL T2 | (SQM) AR B S, B =
2020 4FEJIT, BT3RS R B E B B4 B AT 29 910 x10*
t, 974 LCE 2 4844 x10" ¢, -2 80 ¥k iF Ky 1840
me/L, R LR 6.4 (%% ,2022) , YHTiZER W H
SQM 2] e EHE S | E R SR AR R &, 2020

AR RE 11.42x10* ¢, S AL 1.35%10*
t, TEY BB

QL Jt e+ & T ek i KW, L F

PR AL P FE VG 48 PO, 4K 3653 m, AR P4 ] fx B

150 km, ® b 17 £ K 130 km, 51 17 L8 10000
km?  {E YT A R R RAR, ST e i d R 0
TIRUE RS S ashnythoe, R E W &/ T
2 m B H RO ZE 11 m, IFB R R I 36 Y
A BREE 7K E 35 ( Risacher et al., 1991) . (7K ZEHI A
Na—Cl 85| Mg—Cl B2 Mk B s FIRE R RS
AR AL, A ER 5 B & 1) J6 356 98 ( ] 7, Risacher et
al., 1991 ; Garrett, 2004 )

AR AN 40 [ A7 $4  W) (YLB) 24 A Bl
R 2019 0%, 50 ) IR R i 2 ¢ 6y
1065.4x10" ¢t LCE, #EM & 1287 mg/L, Hiz#h ik
AT HEM B2 U5 i 10154 X10° ¢ LCE, #EHk JE R 592
mg/L(Memoria YLB,2019) , &It/ 1 4 H/1H F
BURBOR TR 5555 2 IR i 2, T itk i 452 il
(W% ,2022) .

(4) by ar A

IEAEAR, 4 BRBOR B2 BAT 2 5r M Ry e £
F i UUBBY A PR A 3, 15 B i T ) R A
I, PR B & B TOAR B R 32 2 A A T 38,
VR, HAb i X 520, b 56 va o b e H iy 42
BREAZ T E M TR B B IR fe 32 %2 19 29 A b
DX, 124t DA 5 [ PG ARk A 1 2R 1 i LU R A 4

/)

/ 1000

[ ] v

10007] ek sy i /10

7 BRI ZENE 5 e ) 3 5 PR (e 2k e e m b i

6 5 BT b 30k T8 g 50 B 1] (4 Keesler et al. 2012

L AATEDN B BE AR AL i 5 )
Fig. 6 Map of the southern part of the Atacama salar

K B i AL, BN mg/ L
P& Kesler et al.,2012)
Fig. 7 Map of the Uyuni salar



42 % 5 s

TRHLEE . R G ERE K T 3 & R S 3ot 1411

2 SRV RF PO A R P X, 6 98 P A A
B 20 LA B A T R RIS 114 ik PN fof JR R 2k 1L 2
T3, E X NI BN 36 1 B £ 4 A 2 v BL 3 (Burro
Creek) . K & il ( Big Sandy) . 5 3¢ il 4+ ( Clayton
Valley) &5, A K 88 V4 5} 20 P55 A 2 1 K 1L =i A
FEH (T RRAE, 20065 TIREE,2019) , X 2L 401
KB A 0 K AL b 3R e K R A
IR, FES 5 T HT 20 KRR E K
PRG35 R AR A R R B & n (T ISR,
2019) .

AV 58 VY R VG 3 2R b P A A R P ARG
W R B A Bk g U B A, A AR OR JLAR
PIRF= ) BULA DU B 22— R b 2
=Sy e s R T L AP T T AL 7 DN RIT AR ¢
TRAEH ) O AR R, B R DV S A )
R B EAER N ALK Z AR AR )2 ik sk
ki T 2R IR 20~40 m, HEER AR B M
2% AT 6 km (Bacanora Lithium Ltd, 2018
TIEE,2019; RS 24545, 2023 ) , RIS REH A
AR A5 B0 3R 2017 4RI, %0 R4 W A
BB PR A 503.8%10" ¢ LCE, “F-X80 57y 3480 %
1077, HOZA™ R 38 0 A #E I 9% J5 5 38 377.9 x10% ¢
LCE, Hur, Rishidie hEgE RS S (L) A
FR 2\ &) FIPLE Bacanora Lithium Ple F£[R #5546 ( K35
B 50% ) e, T T 2023 AR LR, AT
PUAERR Y] 7= B8 1.75%10* ¢ LCE, % TLAETF A9 77
2 3.5%10* ¢ 9 BRIl 5, B B A= 7= A
2) 4000 3% 0/t ( Bacanora Lithium Ltd., 2018 ; Jifi %,
2022)

2 ERRETHRAE S A

2.1 EEREFFEHEPIRLK

VTAESR | S BRAEE U R 25 16 37 B R ™= b PRk
JRIKEN R AWK . 2016—2019 4F | 43R40 75 P57
BRI K S E 20% UL E, Hod 2017 4R 6] He ik
81.6% ;2019—2020 4F | 2 FR = fe i 8 B hin 97 el 28 15
S PRI R ;2021 4F R B AT 37 WA UK
R, ARk TR T E A S, I8 53.2 X107 ¢
LCE, [Al Fet K 21.2% (& 8)

VA 3R A IR A AL 10 R TR T R KR
ARG | R 55 1l DX 80 K, DA K [ A 3 18
i KB = BE A RIS USGS (2022) il , 4R A

TR 25 i S BRI R A | B AR EE A
(K8 K 9),2010—2021 4, DU 4 7= A ik 4
BRICE A 95% 224y, MRFIE A 2013 4FE LK —
BR[|, H 2017 ELOK & H
¥ITE 50% LA 1, 2021 4R 7= @47/ LCE A 29.3%10°
o BT BT AR A Sy 4 3ok e A ) R (it PR R AR AU
AR ) N [, 2010—2017 SEPE & HLAE 45% 2247,
2018 AF LI AZ R A LRI E 5 52 W 7= BEWS AT T R
i FE4ERATE 25% ~33% ,2021 AERE PR A1t 17.1 %
10* t LCE,
2.2 ERERFEE KinFrEAERE

UTAE AT 4 TR BB Ml , JCH I B BB IR 4
PV T R A BRI R SR v AR R R R
2010—2021 4F | 2R 7 TR T SR B AR K B /D 4L
SEOYINE EL AR 15% DL b, Horp 2021 45 [F] 3 K
40.6% ;TR B M 2010 4EAY 9.7x10° ¢ LCE K £
2021 4EAY 49.5%10" ¢ LCE, ¥ KT 4 5 (K 8), B
A E IR A B AR, B BB IRA T R RS R
R K AR TR, A Bk TR I 2 mk S R & o
WK (B9 M5, 2019 F B LUESR, 2020 5 1] £ 4F
85,2020 B = JEAF, 20215 5B VE SR 20215 5 AR
75,2021 FMGAE 2022 RIE4F,2022) , H5 EIPREEVR
B (TEA) T, 2040 4 2 EREE T SR R 2 2020 4F
1) 40 5L E

UTAER A KPR BF 5 (A 45 FRORS B B R PR | &
AACER R IR AR, LU Bl ¥4 58 LCE M) i
FHE B AR, AN 2012 4E10) 15.4 10" ¢« BE K & 2020
AR 37.1 %10 ¢, BRIEIS 141% , Hod | 4Bk £h it
i (iR A | SR LR A ) M 2010 4F (1Y 8.1 %
10* ¢ R Z 2020 4EHY 19.5%10* ¢, BRIEIA 140.7% ;
BT A1, 4Bk 5 I 11 2 R L3 7E 15% LA
F (B 10) o BRPREE YA ER PR 5 vh i E
7 i, TR 77 i S By a5 A vh o FERE I 60% , i 2020
LR BT 141 x10" « MBRBRAE, 5 ik
72.4% i A AR AN A AL A 5.4 x10% ¢, ITAFER,
SRR FE LS O E R E | H AR, = F R
PRI T e, ILAN S E RS B | LR B
F 5K, R34 B H 5 88 F (UN
Comtrade Database ) (4 , 2020 4= A7 [ ik iz #1321
1 5.0%10% ¢, 5 E 3.1%10* ¢ HAS 1.8x10* ¢ FIZEH
1.2x10% ¢, 2 ERGE O LT 4908 35% .22% . 13%
H18% (I 11) ;2020 4F & A AL 48 E 11 3 [ 3.6 %



BB E E

1412 Hy S B IR GEOLOGICAL BULLETIN OF CHINA 2023 4F

60 100%
-

W cp B g B B
e WL —— R

FRE. WE A —— FRER

50 80%

60%

40

30 40%

TRER P 2 5/10% t

20 20%

10 0%

0 -20%
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 20214

K8 2010—2021 4F4BR4S FEE FEF & 75K R B (342 R 4% USGS, 2022 i iE 4 ,2021)
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Fig. 13 Investment scale of lithium resource exploration in major countries from 2010 to 2021
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