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Fig. 1 Phase diagram for the addition of Glauber s salt to bitterns
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Fig.2 The heated dissolution- cooled crystallization process flow chait for adding Glauber s salt to bittems
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Fig. 3 Flow char for adding Glauber s salt liquids to bittems
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Table 1 The magnesium content of the bittem after HDCC treatment
/N
H M 2+
Mgﬂ H,0 »0/ Mg
925 60. 15 6. 503
9. 87 516 5 183
2
Table 2 The evapombility of bittern before and after adding Glauber s salt liqors
(
1
2 1
3
Table 3 Experiment for adding Glauber s salt to the bittern
/%
/kg K~ Na Ma¥  cl SOi B0;  LiT By Li
1 16000 007 010 925 26 77 217 123 024
4300 002 3125 016 000 6497 00018 0 006
6990 005 863 765 1616 27.02 031 0 08 1759 2205
2 1800 065 824 86l 2424 2053 047 0 08 6 87 568
2 4700 004 011 8 61 2377 322 19 Q0 39 75. 54 72 24
1

( B,03
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Fig. 4 Flow chart for adding G lauber’ s salt liquor to the bittern

Table 4 Cost comparison for adding

/ /
/ / / /

(/) /)

100 ~ 150 0 58 58~ 87 5 6 30
58~ 87 30
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Table 5 Differences between adding Glauber s salt and adding its solution
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Table 6 Characteristics of the brines in different locations of one salt lake
/mg/ L
/m K Mg SOE K M s02
1 0 00— L 02 43900 19464 6 47900 0 415 59 05 3680
0 43— 3 41 6920 0 38197.8 351301 4 38 77. 56 18 06
377—10 07 5160 0 346446 554734 320 68 88 27.93
2 4.06— 10. 07 5770.0 347775 55401 4 355 68 72 27.72
14. 55— 18 41 50700 410805 897782 242 62 82 3476
036— 195 7 780. 0 395544 324135 483 78 81 16 35
3 1. 95— 8 00 3940 0 10907. 6 26424 7 652 57 94 35 54
8 00— 14 11 2 060. 0 65099 201890 523 53 08 41. 69
17. 47— 20. 85 11400 431990 239757 331 40. 19 56 50
4 031—243 3860 0 123620 103312 7.43 76. 40 16 17
5 1L 12—2 54 12000 25931 159289 534 37 04 57.62
6 2 54—4 95 12000 2441.8 183779 501 32 69 62 30
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Fig. 5 Flow chart for adding Glauber’ s salt liquor to the raw bine
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Fig. 6 Flow chart for production of potassum mixed salis by solar evaporation of sulfate type brines
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Fig. 7 Flow chart for production of potassium mixed salis by blending brines of the sulfate type
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Table 7 Quality statistics of the potassium mixed salts with and without adding bischofite to the potassium saturated brine
/%
/ /% -
i ' Na K" Mg cl s0f
1 32627 6 90 2 59 2 41 11. 80 10 17
139. 44 017 10 91
49.2 10. 56 24 88 072 204 40. 68 8 27
390. 0 83 74 2 00 L 92 531 15. 92 671
180 387
&5 183
465. 7 100. 00
12 89 7. 89 489 3096 1555
548 692 8 16 28 04 1423
i , 2
234 &l FEALEENT LR R . .
( ) ? ? ” ”
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Table 8 Comparison of the results of the different operation for adding Glauber s salt to the bittem
/%
/ ke Mg?" B03 vt Vi
1 202 04 917 0 98
2 160. 98 925 123 I— 2 8 9 7. 61
3 100 8 61 1. 98 - 3 2450 20. 76
37% 37%
9

Table 9  Desciiption of the utilization of Glauber s salt for intensive treeiment of the sulfate type brines
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Table 10 Differences between adding Glauber s salt to rawbrines and to bitterns
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Table 11 The estimated entrainment of mother liqor by the solid side product
/% /%
K~ Na ' Mg cr st~ ( 2)
2 0 65 8 24 8 61 24. 24 20 53 68 60 31. 40
0 04 0 11 8 61 2377 322
MgSO4°7H0, 5 ( )
246.31/24. 31=10. 13, R
S0% 246.31/96 = :
2. 567, X
(100X 7.65%—Y X8 61%)X 10. 13=X ,
(100X 20.53%— Y X3.22%) X 2.567=X
X=68.60 ,Y=31.40 ,
68. 60 %%, )
31. 40%.
(Mg .S03 )
3 (1 [ M].
, 1990, 1.
[2 [y
? , 2004, 6.

Bitterns by Adding Glauber’ s Salt Brines

ZHANG Bai-shun,ZHANG Shu-xia

( Qinghai Geology and Mineral Group (. Lid, Xining 810001, China)

Manipulation of the Further Enrichment of Boron-containing

Abstract: The principle for further enrichment of boron and lithium by adding Glauber’ s salt to bitterns was

discussed. The application of different techniques and their restraints were presented indetails. The condusion

is that the addition of Glauber’ s salt to bitterns is mose suitable for salt lake areas.
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