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Table I Global demand for Lithium
0y

R S /10

2014 2015 2016 2017 2018 2019 2020
Tk 7k 11.58 11.98 12.38 12.79 13.21 13.65 14.1
[7] 3t 5/ % 2.80 3.50 3.30 3.30 3.30 3.30 3.30
3C KR 2 5 4.87 5.0 5.13 5.33 5.52 5.7 5.89
[Fi] L 3345/ % 4.34 2.54 2.78 3.79 3.50 3.41 3.28
BRI A 0.93 4.0 5.95 9.05 12. 67 17.1 22.24
[ L 1 3/ % 100 339 49 52 40 35 30
it RE LIt 0. 005 0.01 0.04 0.1 0.23 0.37 0. 48
7] 3t 58/ % - 100 325 150 140 60 30
PRI T R AT 17.39 20. 99 23.5 27.26 31.63 36. 83 42.71
[l L4358/ % - 20.71 11.98 16. 02 16.01 16. 44 15.97
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Fig. 1 The basic process of Lithium extraction technology from salt lakes
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Table 2 Selective ion migration separation of Mg>* (Ca’* ) ,S0>” ,boric and concentrated Li*

M4y Sy ESHTER FH R K BRI K K 2 ok IR/ %
Mg®* /Li* 23.82 0.20 1/119.1 Mg** >99. 1
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B/Li* 1.94 0.011 1/174. 8 B>99.5
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Fig.2 Comprenensive utilization process of lithium, potassium and boron in East Taijinar Salt Lake
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Table 3 Main technical characteristics comparison of Lithium extraction by brines with high magnesium lithium ratio
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Table 4 The direct cost comparison of the lithium productions by major manufacturers in the world
TR M5 — Foote M5 - SCL SQM FMC ENE!
Silver Peak, Atacama, Atacama, KETTIR,
YRG0 .
TR USA Chile Chile Argentina, H Muerto e
EHERA, US $ /1t 3,600 1,800 1,600 2,120 <2,120
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Table 5 Quality comparison of the lithium productions by overseas manufacturers
SOM FMC HEA (AIH )
Hor &8/ %
AR F L 2% Tl gk AR 2R 18413 Tk %% F L 2%
Li, CO, min 99 99.2 99.0 99.3 99.5 99.2 99.6
Na max 0.1 0. 06 0.15 0.15 0.05 0. 065 0. 050
K max 0.05 0. 005 - - - 0. 004 0. 002
Mg max 0.01 0.01 - - - 0.020 0.015
Ca max 0.04 0.01 0. 036 0. 036 0. 040 0. 008 0. 005
Cl max 0.02 0.01 0.01 0.01 0.01 0.025 0. 020
SO, max 0.1 0.03 0.1 0.1 0.1 0.020 0.015
B max 0.001 - - - - 0. 025 0.02
Fe max 0. 002 0. 001 0. 002 0. 002 0.000 5 0. 001 0.000 5
Ni max - 0. 001 - - 0.000 6 - 0. 001
Cu max - 0.001 - - 0.000 5 - 0.001
Pb max - 0.001 - - - - 0.001
Al max - 0. 001 - - 0.001 - 0.001
Zn max - 0. 001 - - 0. 0005 - 0. 001
H,0 max 0.2 0.2 - - - 0.2 0.2
RANGEY) max 0.03 0.01 0.02 0.02 0.02 0.01 0.01
PEASEF(500C)  max 0.7 0.5 0.6 0.6 0.5 0.6 0.6

BRI : SQM FMC [ AH G A e, 75 948 b 7K Tl 2% FRL i R M T s o

3.3 EMRESALEAREET M A

i 1o 3 VF ) 7 3 A S AL S T
L FIHRILAL B B8 AL 7 Al (9 FHAIER1 BT fiE
T E] T ERETE. 2009 45, 4E 7= 3 000 ¢ Bk
i P ] % R 3 R s T AR N, T a5 i
2012 4R AR 771 x 10* ik iR B A= 7 28 8 Al ik
7732016 47 57 i TR R R L SRR PR B, 45 4 PR
H b A 7 T AR R 5 TR AE BT R AR 1 X 10%
R R P K W R 25 5 M A2 2 T i, B AT
72 x 10" e BRREE VA7 15 x 10* 0 B I 45 7

2.5 x 10 0 R 4 A 72 A 38 A1) 3k 4F 7=
{Hik 28.3 /270, M 2016 4 % 2018 4 (1) —4F
], oA 7= B R R 2. 36 x 10* ¢, 5 19 44 B 4
31.7 4270, i A 16. 02 1270 Z R4 3h
TR VR AR AR R IR 2 A R AN TAL
Jo L SR R

e A F AT PG, v N 2
VG R e YRR A A I 55 b DX LA R 1 S Bt ) A4 I el
FRAE 8 R 45 i 0 L SR 0 1 0 B 4R, 7 v
BEEEH K il () H KSR T A — S
W I1(%£6) .



G4 1 /NI, 56 - T M ER AR B8 U5 2 AR B R H 4 7l e e i 17
FO6 AU N
Table 6 Popularizing and application of achieveats
i LiCl SRt it /10" T 7= B/t FE/ TT T
KETHTIR 158.6 20 000 200 000
WA TR 163.0 20 000 200 000
—HH 180.0 20 000 200 000
IR 800. 0 40 000 400 000
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oA 249.0 15 000 150 000
5 3 360 100 000 1 000 000
JLHBWE A} 305.0 20 000 200 000
BHF A 176.0 10 000 100 000
ik 855.0 40 000 400 000
BT 295 000 2 950 000

ERBUR GG A 1) et TR EER
LT =l 2R RS N AR T2, SR S) 1
TSR WL Tl A AR A 1252 O Pt e [ R RE UL
(5 4, e 2R DX B8 B A 23 B0k JR 4 T i AR
FLHESD 1R AR I IR SR S A A T
1CIE P R R 3) RIS B A T2
POARSEH, XHER MBI AR R I 3 g BoA
W 54) JE T ERIRHE BB, S 3R [ R
WIGCIR A TR E T A ISR BE T AA i % o

4 X IR R A M kR A L

I T ) R R IO R I A Y
DR, T T2 i, 7e PR AR SRR i AT
SR IT R o SR ARG TR XA A 2R
VTR Y, RILE R R 25T e
AR R AR MDA, H AT, 7 1R 19 B R
TR BT T HARFR &K B AW &
i TR B 7 o S A AN BB S T MR T8 B R £ R
et R R , R IR A B Al 9 5 ) il G i
(B, B IR I R AR SR TH Wt 7 22 IR, B¢
PN oA A I N O i s o N & N T S
JELR ) g S AT R T A RS b IR
OU , 752 E R GTIRTT A PR ORAP s, 27 2 T
ARSI S , 36 MR TSl g o ke, b s

Hh ] )G 2 T B ELS MR g 0 L AR T B A
LRI TALoT” 7 W AR, 3B A0 58 L BT
WD BE A B, S8 B BB IROR A ™ ) 7
Wb R AR AR SECBLEOR BT A BRI R
IEL R = — A P [ A B, £ 4= BR IR A7l 22
SAl AL ST TP RSB T SE A I R RIRE T

DRI o T R I B R R AN R

1) FIE PR BT IR R Se R B, T i e
Al IO RS T BHRER S R I AR
TSI AT A B LR I AR
7 A R 0 A € B M s SR e i 4
AR ER W B PR AT AR T A AR

2)) 56 3 HE S R AR 7 Al B RO RE AN 4
THECIRERS K-, $8 s 2k 0 21 5 5] H =5 A
PRI, AR A 72 JAR 5 X 7 7 T O 8 v =
SRR A P Al DU ST PN i Tt S B R PR, e K
PR M G IR S A o 2 B A8, B T 4T
M A 4 A R 1 0 TAC TR AL =l A i B
URZRG A IS 7l e

3) ina o VLR R B PR A AP, 2P
BOE R WATERSHL, SRIT i £h ) 21 5% U5 A
SRy AR, T B g RS IR B M
TR I B B A0 A, S ST R T B U G A B
B, X 5 9 PR BRI A R BB S o X
BB TRIER I, B ] 1 FUT AR E ALy, AT



18 T 5526 &

K EBRAI R IRA HAR ML SRR AE S SR (IR IMIRAR K i, D) S 4 H K SR AR BA
ARAPRIERYRT R T IT K i Eh W ST IOT AL, SBFRREs U, 52 3Lk W BT IR OT AR FH AL
REGLIR B BHIRRIIC T 4 FHIATRREE R

‘ 4)%Iiﬁﬁ&i‘ﬁﬁ%éé‘{%%z‘%lﬁlé‘lz?&%iﬁﬁ% P————
M52, RIS AR P AR SRR AP A 7 ) Bl
A SISO AR AR 7 0 B TN

The Current Situation of Qinghai Salt Lake Lithium Resources
Development and the Suggestions for Lithium Industry

DENG Xiao-chuan'?,ZHU Chao-liang"* ,SHI Yi-fei'” ,FAN Jie"” ,FAN Fa-ying'”,QING Bin-ju'?,
ZHANG Yi"*? ZHANG Wen-ding'*?  YANG Jia-qi'"*>”*,LI Yang-yang'*"
(1. Key Laboratory of Comprehensive and Highly Efficient Utilization of Salt Lake Resources ,Qinghai
Institute of Salt Lakes ,Chinese Academy of Sciences , Xining ,810008 , China ;
2. Qinghai Engineering and Technology Research Center
of Salt Lake Resources Development ,Xining ,810008 , China ;
3. University of Chinese Academy of Sciences , Beijing ,100049 , China )

Abstract; Currently, China is in a critical period of environmental pollution control and industrial restructu-
ring. The development of new energy industry is an inevitable choice for dealing with energy and environmental
crises. At the same time, lithium resource reserves and lithium extraction technology directly affect the national
energy strategy security. After 20 years of development, Qinghai Institute of Salt Lakes, Chinese Academy of
Sciences has formed a mature lithium extraction technology through selective ion migration separation. And af-
ter industrialization and industrial application verification, the core technology has reached the international
leading level. The industrialization has the characteristics of green,high efficiency,low energy consumption ,low
material consumption,low product cost and high purity. The technology has good versatility and can be applied
to Qinghai, Tibet high — altitude ecologically fragile areas, and brines with high magnesium lithium ratio in
South America such as Bolivia, Argentina, Chile, etc. Separation and extraction of lithium in salt lakes also has
certain potential application in the extraction of lithium from high calcium and magnesium geothermal water
and oil (gas) fields.

Key words: Salt lake brines ; High magnesium lithium ratio ; Lithium extraction technology through selective ion

migration separation ; Industrialization ; Promotion application
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