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Lithium Resources Industrialization of Salt Lakes in China: a Case
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Abstract: Lithium, an energy metal of 21% century, is of great significance to domestic economy and national se-
curity. In the past decade, China has mainly relied on import to meet domestic requirement of lithium carbonate
products. Salt lakes are well developed in China, which possess 85% of the total industrial lithium reserves. The
Quaternary salt lakes, which have good exploitation prospects, are mainly distributed in northwestern China re-
gions such as Qinghai, Tibet, Xinjiang and Inner Mongolia. Through years of scientific research, the extraction of
lithium products from salt lake brine has been achieved industrially in the Xitaijinaier Salt Lake and the Zabuye
Salt Lake located in Qinghai and Tibet respectively. The resources, geography and climatic conditions as well as
climate-dependant exploitation process flows of the two salt lakes are summarized and compared with each other
in this paper, with a discussion on their optimized processing flows. Though the two salt lakes have the superiority
of big reserves and high content of lithium resources, their process flows still need to be improved because of li-
mitation of salt lake types and geographic and climatic conditions. The support to the process optimization of salt
lake exploitation and salt lake-based lithium industry need to be further emphasized.

Key words: salt lake; lithium; industrialization; Xitaijinaier Salt Lake; Zabuye Salt Lake

K0722 C0903
: 2009-11-16; : 2010-01-20
., 1972 : 100037, 26
1 010-68992231; Email: nieezhen518@163.com



96

, 2000)

1100

69%  (

( , 1999;

300

2007)

1997

1998;

1994a, 1994b;

i

, 2001;

, 2003;

1999; , 2001,

, 2002)

, 2007),

, 2008)

, 1995, 1996;
, 2001,

85%,

, 2003,

2005; , 2004) 2005
, 2007
( , 2008), ,

1 BRI B SRR

1.1

93°13'-93°34', 37°33'-37°53',
160 km,
2 680 m, ,
447 , 2505.9 mm,
17.8 mm( , 2004)
LiCl 308 ,
130 KCI 2609
, B2O3 163 ( , 2002;
, 2004)

x1 HEATNREPEKT —EE
Table 1 Brine ore data of the Xitaijinaier Salt Lake

LiCl
/L
@) (g/L)
3.82 326.2-345.2 1.218 2004
3.85 350.0-360.0 1.245 2004
3.60 320.0-350.0 1.236 2004
1.88 320.0-330.0 1.225 2004
1.2
, 247
km?, , : 84°04',
31021,
1100 km, ,
4 422 m, 196.2 mm,
2269.1 mm, -04 ( ,
1989)
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Table 2 Brine ore data of the Zabuye Salt Lake

Li*
(g/L) (g/L)

0.42-0.71  250.0-430.0  1.250-1.310

0.92-1.61 287.0-460.0 1.280-1.330

0.89-1.32  330.0-440.0 1.260-1.280

. 2000.
, 2004.

, Li*

Li,COs 183 ,
KCl 1592, B,0; 963
, 2004)
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Fig. 1 Crystallization sequence of brine from the Xitaiji-
naier Salt Lake in the metastable phase diagram of the Na”,
K*, Mg?, CI7, SO,*~ and H,0O system
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Fig. 2 Flow chart for producing lithium carbonate with Xitaijinaier Salt Lake brine

3 AXHhBXRBEETY—NE ( , 1995; , 2008)
Table 3 Salt minerals in this paper 3.2
Aphthitalite ~ Ap KsNa(SO.), Na* K'/CI" COs* SO, H,025
Bischofite Bis MgCl,-6H,0 , 25
Bloedite Bl Na,S04MgS0,-4H,0
Borax Bo Na,B,0;-10H,0 3( ,1991: ' 1996)
Burkeite Bu Nag COj3; (SO4),
Carnallite Car KCI-MgCl,-6H,0
Epsomite Eps MgSO,-7H,0
Halite H NaCl
Mirabilite M Na, SO,-10H,0 ( , 2005) ,
Natron Nt Na,CO3-10H,0 ,
Picromerite Pic K;S04-MgS0,-6H,0 ,
Sodium
Carbonate Sch Na, CO37H,0 ) )
Heptahydrate
Sylvite Sy KCl '
Thenardite Then Na,SO, 70%
Thermona- Na,CO5H,0 ’ ’
Trona Tr Na,CO;-NaHCO;-2H,0 ! !
Zabuyelite Zb Li,CO3
, ( , 1995;
, 2008)
2003
. 30 2
1 :
2
' ’ : : — 2K

co o0 20 40 60 80 100
3

3 HLAEREL sk Na*s KY//CIT. COs7s
, MgO, SO,”~-H,0 25°C A FL N 2 +A B fh By FE [5)
Fig. 3 Crystallization sequence of brine from the Zabuye
! ! Salt Lake in the metastable phase diagram of the Na",
K*, CI7,CO5*", SO, and H;0 system
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FE1
. i EER A
g | ERHh KPR &S AR
TAPBRRREE ™ ———| AR TRTINT BeRRERE | Tt
B 5 FLAERE AR T Z Rk E
Fig. 5 Flow chart for producing lithium carbonate with Zabuye salt lake brine
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