Vol.30 No.2
oo 1 249-255 Acta Geoscientica Sinica Apr. 2009: 249-255

www.cagsbulletin.com  www.iBIR=38 .com

1,2,3) 1,3) 1,3)
) ]
1) ) 100037;
2) , 100037;
3) , 100037

o OE: , \
, , 24 h Mg Li*

, Li* Mg? , Li*

, , coz  Lit
, COs~ LIt ,

KA ; ; ;

R E 925 P967; 0611.65 XHkFRARRS: A X =4S 1006-3021(2009)02-249-07

Simulation Experiments on Solar Pond Crystallization of
Carbonate-type Saline Lake Brine
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Abstract: The solar pond plays an important role in the process of lithium extraction from the carbonate saline
lake in that it can store solar energy to extract lithium carbonate. The authors used the heating method for the first
time to perform simulation experiments on solar pond crystallization in laboratory. In the experiments, the evapo-
ration quantity of brine increased with increasing temperatures, but the difference in evaporation quantity had little
effect on salt precipitation. In different time intervals, the concentration of Mg?* in precipitated salt was higher
than that of Li"in 24 hours and gradually decreased with time, whereas the concentration of Li" increased. More-
over, the precipitation rate of Mg?* gradually decreased with time while the precipitation rate of Li* on the whole
remained constant. In simulation experiments at different temperatures, the total precipitation rates of the main
components of the brine had a positive correlation with temperatures. The concentration lowering rates of CO52
and Li* were higher than those of other components, and the precipitation rates of CO,*" and Li* were by far
higher than those of other components. The main mineral identified by microscopic observation at different tem-
peratures was zabuyelite.
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Table 1 Simulation experiment at 50

" Ig lg-h™t
A B A B
1 12.2 130 84 10.7 6.9
2 11.8 134 102 11.4 8.6
3 14.0 148 112 10.6 8.0
4 10.0 95 55 9.5 55
5 12.2 134 103 11.0 8.4
6 12.4 138 97 11.1 7.8
72.6 779 553 10.7 7.6
£z 2 60CHEIRIE
Table 2 Simulation experiment at 60
' Ig /g-h™
A B A B
1 9.8 167 132 17.0 13.5
2 12.2 232 160 19.0 13.1
22.0 399 292 18.1 13.3
1 2, ;
50 60
, A B
69.2%  75.0%,
, A
B :
2.2
34.4%, pH 9.18,
1.2560 g/ml®, 711 g, Li*
1.14 g/l, Mg* 256 mg/l 24h 48h
72h 126 h ,
7 9 10 13,
4,24 h Mg
, , 7
, Mgz+
, Li*
' M92+
, 126 h
, Li* 1.1%,
5.8%, Li* 1.14 g/l

#z3 HEAEHR=E
Table 3 Experimental precipitated salts
h o
24 7 9 4
48 9 1 6
72 10 12 6
126 13 - _
0.10
0.08
s
3 0.06 1
= 0041
0.02
0 L L 1 M
24 48 72 126
1] /h
Bl 1 #FE: LiT. Mg* 47 HiER Tk
Fig. 1 Precipitation rate change of Li* and Mg
1 Ll
24 h  Mg* Li* !
, Mg®* , Lt
, Li*
2.3
23.1 50
: 37.2%, pH
9.47, 1.2800 g/ml®, 0.8 ,
1110 g, 50 6.67 h,
255¢
5, 37.2%
36.0%, cos> Li'
, CO* Li*
, COs* 84.09%, Li*
59.20% cos> Li*
, 5% 6% :
cos> Li* ,
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Table 4 Composition of precipitated salts /%
ca®' Mg?" Li* K* Na* COos* OH" B,03 cr S0,
7 0.02 2.01 0.149 5.76 38.06 0.72 2.35 1.25 41.71 1.92
9 0.04 1.01 0.341 431 40.04 0.84 1.26 1.25 48.12 0.97
10 0.15 1.08 0.499 4.20 37.78 0.00 2.02 1.18 46.98 0.98
13 0.64 11 1.102 3.50 38.84 0.30 2.14 1.11 45.40 0.65
Fz5 mEKHTEIAEEIE
Table 5 Experimental data of brine and precipitated salts
cl- S0,.- COs™ B,O;* Li* Na* K*
g1t 178.08 17.93 9.27 10.91 2.51 109.12 44,25
gt 176.93 17.72 7.07 10.77 1.26 114.81 42.85
1% 31.50 3.07 26.52 1.90 5.05 22.11 7.62
Ig 154.43 15.55 8.04 9.46 2.18 94.62 38.38
Ig 8.03 0.78 6.76 0.48 1.29 5.64 1.94
1% 5.20 5.03 84.09 5.11 59.20 5.96 5.07
Fz 6 pIkKITEIIAIG KR
Table 6 Experimental data of brine and precipitated salts
cr S0.% COs* B4O/* Li* Na* K*
gt 170.01 29.40 13.69 11.12 2.26 112.03 47.05
g™t 164.62 28.94 10.77 11.05 1.07 121.29 46.79
1% 2551 478 31.70 1.74 5.45 19.65 7.01
Iy 141.43 24.46 11.39 9.25 1.88 93.20 39.14
Ig 6.63 1.24 8.24 0.45 1.42 5.11 1.82
1% 4.69 5.08 72.34 4.89 75.25 5.48 4.65
cl, 9.58, 1.2900 g/ml?, 0,
Na* 1072 g, 70 6 h,
2.3.2 60 285¢
: 37.6%, pH 38.0%
9.67, 1.2970 g/ml®, 3.0 , 36.0%, Cos>  Li'
1079 g, 60 , 6 h,
26.0 g ,COs&  Li* 3
37.6% '
37.4%, Cos” Li* 5% 7% COs*
, Li+ , 70 , 61.84%( 7)
50% 2.3.4
, CO>  Lit 8 Li* Na* K" COz*
: 4% 6% so,2 CI B0/~
50 , 60 COz% ,
, 72.34%, , 8
60
COs”, 50 70 ,
: Na'(  6) : ;
233 70 50 ,

38.0%, pH
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Table 7 Experimental data of brine and precipitated salts
cl S0,.* COs*” B4O/* Li* Na* K*
gt 174.24 22.21 12.19 11.19 2.53 110.01 47.65
Ig-I™t 167.32 22.00 9.17 11.12 1.04 114.80 44.17
1% 30.80 3.79 22.20 2.05 5.31 21.63 7.92
/g 146.28 18.65 10.23 9.40 2.13 92.36 40.01
/g 8.78 1.08 6.33 0.59 151 6.17 2.26
1% 6.00 5.79 61.84 6.23 71.16 6.68 5.64
# 8 ARIRESEMIAWHTEEMITHE 2.35
Table 8 Precipitation quantity and rate at different 10
temperatures of simulation experiments '
/ /
9 g /9 1% , ,
50 1110 322.66 24.93 7.73 LI+ Na+, LI+
60 1079 320.76 24.92 7.77 .
5% , 60 Li*
70 1072 319.05 26.70 8.37 9 _
5.45%, 10, COs; Cl;
90
30 o 50C
o 60T
70 - B 70°C 1 '
60 - - )
S 50 4
i
=40 A
- , 11
30
20 -
10 - ’
o LT (T, Tl ol (il 50 29 05%
cr SO  COi BOY L Na K ’ R
»
2 TRIEIERE T AR 444 11 5 LB 3 G
Fig. 2 Comparison of precipitation rates of components
in precipitated salts at different temperatures (1)
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Table 9 Concentration ratio between original brine and residual brine
/ (ol S0,.* COs™ B,O/* Li* Na* K*
50 0.994 0.989 0.763 0.987 0.501 1.052 0.968
60 0.968 0.984 0.786 0.994 0.471 1.083 0.995
70 0.960 0.991 0.752 0.993 0.411 1.043 0.927
#*10 BHREMETRREEER
Table 10 Composition of solid-phase minerals by microscopic identification
/
50
60
tr
70
( )>50%; ( )20%~50%; ( )5%~25%; (  )1%-~5%; ( = )<1%
Fx1l HBPTVEIETE/%
Table 11  Weight percentage of minerals in solid-phase /%
/
50 27.01 - 6.29 42.84 5.32 4.66 10.97 1.96 1.02 100.1
60 29.05 2.08 9.34 32,5 8.27 4.23 7.82 6.00 - 99.82
70 28.40 - 2.83 41.87 6.92 5.11 10.46 1.05 1.27 97.91
, , 22(3): 271-275.
(3) , , : , . 2005.
15 [1. , 34(4): 1-6.
' , , , . 1989. [M]. ,
2—
, COs . 2001a. 1.
Li* , : , 22(2): 97-102.
co”  Lit , . 2001b. [3]. , 20(2): 181-189.
. 2002.
’ . ’ [R].
+ 0
' Li 5%, . 2006. [31. , 52(6):
60 , 29.05% 737-746.
. 2006. 1
, 5: 45-50.
) ) ) , . 2007.
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