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Fig.1 Sketch map of sampling salt lake in west Inner Mongolia
1 N
Table 1 Sampling points serial numbers and the type of brine
( ) /m
HDHXO01 41°54- 101°50° 1 000
BSGLO1 39°59° 104°08~ 1200
YBO1 39°23” 102°49° 1230
BJHO1 39°09° 104°09° 1285
BTJO1 38°27° 103°17° 1370
TJHO1 38°16° 103°16~ 1323
TLTO1 38°40° 104°19° 1318
HYC -01 38°18” 104°41° 1316
CHCO1 38°237 104°39° 1313
JLO1 390237 104°50° 1154
HTO1 39°21” 105°00° 1162
4-2 39°45° 105°43° 1023
BYDL -1 38°35° 105°24° 1294
HDT -1 38°31° 105°21° 1265
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2.2 5205
Na* K", (27,
Ca’* \Mg’* .Cl~.SO;  .CO; HCO; \Li*\Br~.
2 3
Table 2 Analysis methods and accuracy
K*.S0;" <0.5%
Ca’* \Mg’*.Cl~ .CO;~ HCO; <0.2%
Na* <2%
B,0, ICAP6500 DUO <5%
Li <2%
3
Table 3 Chemical composition and salinity of salt lakes brine in west Inner Mongolia
/ K* Na* Ca’* Mg** S0;~ al-
(grem™) (g 1)
1.07 0.42 19.26 0.39 5.89 35.44 21.13
1.21 5.42 104. 38 0.14 3.49 61.70 129.35
1.19 1.29 103.45 0.47 3.40 24.96 152.80
1.17 1.03 68. 85 0.51 5.37 83.06 62.18
1.15 4.82 75.01 0.54 1.28 35.40 98.41
1.17 0.91 85.22 0.41 1.60 52.90 98.32
1.06 0.58 26.73 0.50 2.04 21.71 32.41
1.05 0.96 20. 66 0.17 1.64 8.48 31.36
1.22 4.15 117.85 0.31 6.70 27.74 184.78
1.19 0.96 71.18 0.46 6.27 85.90 65.61
1.23 2.25 113.93 0.19 11.02 42.72 178.34
1.21 2.27 102.30 0.25 10.53 32.55 166.70
1.23 4.30 134.61 0.19 3.92 119.45 134.63
1.27 3.31 142.17 0.30 2.82 103.72 153.78
HCO; CO;~ Br~ Li* B,0,
M(g+L™") /(gL /(mg+L™")
0.97 0.04 83.06 5.63 1.32 35.42
1.46 <0.005 305.20 36.8 25.26 878.8
0.18 <0.005 286.45 2.27 1.50 31.64
0.07 0.03 221.07 2.48 1.66 31.91
0.18 <0.005 215.55 0.8 0.96 21.09
0.27 <0.005 239.50 1.2 1.38 19.47
0.12 <0.005 84.02 0.87 1.34 14.33
0.24 0.03 63.43 1.5 1.66 23.25
0.28 <0.005 341.66 8.58 3.82 93.02
0.58 0.16 230. 82 5 9.22 183.3
0.33 <0.005 348.63 23.75 16. 10 89.23
0.25 <0.005 314.73 1.88 3.62 21.09
0.72 <0.005 397.46 24.43 1.23 90. 84
0.49 <0.005 406.35 51.9 1.27 118.51
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¢ Na*.Cl~.SO;" 3
o . 90% .
(96.58%) .
1) Na, SO, *10H,0 NaCl.
( Br~ 0~80pg) 50 mL 1.122 7 x10° t
30 mL 1.00 mL 3.137 x 10° t
pH =4. 60 NaAc-HAc 0. 40 mL z,
0.24 g/L
1.00 mL 2 g/L T Na* >Mg** >K* >Ca’" .
1 min 1. 00 mL 25 g/L Na,S,0, S 4
15 s . o 10 min Na* >K* >Mg’" > Ca’**
1 em <595 nm N
Br~ o
o Na”
2) Na*
I Br~ N
Br~ | ° Na®
50 mL 1.00 mL. 84.69 g/L. Na*
NaAc-HAc( pH =4. 60) 5.00 mL ( N N
7.00 mL 10 pg/mL NaNO, Na* 114 ~ 142 g/L )
5 min; 2. 00 mL ( N N Na*
5 min 10 min; 5.00 mL 102 ~ 104 g/L ) (
5 min 10 min N N Na™
50 mL o 19 ~85 g/L )
I 50 mL K*
5.00 mL 10% NaCl 0.42 ~5.42 g/L o
K
K* .
3 o K*
: K
3
1 . K+
( . .
K" 3.31 ~4.82 g/L
3.1
) ( . .
3 K* 0.42 ~2.27 g/L
Na® . K*.Ca’" \Mg’*.Cl~.S0O; .CO; HCO; 8 ) K*
98% K* 5.42 g/L
K* K*
. 8 0.58 g/L.
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Ca’* Mg'" HCO;  SO;~ o
Ca2+ Mg2+
1g/L 10g/L . 406.34 g/
Ca™" o 63.53 g/L.
Mg2+ (
N . Ca2+
5.37 ~11.02 g/L ) ( .
N . C 2+
: 3.2
2.82~3.92 g/l ) (
~ Ca’" Br~
1.28 ~2.04 g/L ) o 65 mg/L ° . 3
Br~ 0.87 ~51.90 mg/L
Cl™ >8S0; >
HCO; >CO0;
Cl- 107. 84 ¢/L . Br~
( 51.90 mg/L,
) . cl- 5 3
o Br~ 20 mg/L
. . Cl- Br- 10
129.35 ~178.34 g/L Li*
AY Cl_ o
21.13 ~98.41 g/L . Li* 1.23 ~25.26 mg/L
SO;" 8. 48 ~ Li* 120 ~
119.45 ¢g/L 52.55 g/L 260 mg/L [ Li*
S0%° (25.26 mg/L) .
. €02~ .HCO; Na* (9.22 mg/L) (16.10 mg/L)
NaHCO,  Na,CO, Hco; 3 Li*
CO3- 5 mg/L.
3
1.5 g/L 0.2¢/L . HCO; B, 0, 0.80 ~
( 51.90 mg/L .
HCO; 0.97 g/l 1.46 g/ B.0, (51.90 mg/L)
( (4.5 mg/L) 12
HCO; 0.07 ~0.28 g/L ) °
( . . 3.3
HCO; 0.25~0.72 g/L ) o CO3”

<0.005 ~0. 16 g/L

o

3

252.90 g/L
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4
Table 4 Brine composition of salt lakes and salt lake mining pool in west Inner Mongolia
K* Na* Ca** Mg * SO;~ Cl~
I(g+L™")
5.42 104.38 0.14 3.49 61.7 129.35
16.65 123.92 0.09 10.5 92.9 165.45
0.91 85.22 0.41 1.6 52.9 98.32
1.24 108.7 0.29 1.83 67.71 124.43
0.58 26.73 0.5 2.04 21.71 32.41
6.08 100.79 0.09 23.65 88.82 163.98
0.96 20. 66 0.17 1.64 8.48 31.36
7.17 45.43 0.21 11.95 35.4 85.3
3.3 142.17 0.3 2.82 145.46/(mg- L") 153.78
7.5 161.93 0.17 6.11 166. 64 166. 64
HCO; Ccoi” Li* B,0,
I(g+L™") /(g+L7) /(mg+ L")
1.46 <0.005 305.2 25.26 878.8
2.54 <0.005 410.78 72.02 2596
0.27 <0.005 239.5 1.38 19.47
0.11 0.01 304.26 1.5 10. 82
0.12 <0.005 84.02 1.34 14.33
0.6 <0.005 383.72 5.5 73.28
0.24 0.03 63.43 1.66 23.25
0.21 0.08 185.63 5.52 100.6
0.49 <0.005 406. 34 0.56 54.78
1.01 <0.005 487.9 1.27 118.51
Mg’ " K" Li".B,0,
3 Na®.
C17.S02" LHCO;
° 1.2~1.5
100 g/L. CO3"
o R C32+
Ca’*  SO%"
(15 ~25 C) 1.220 ~ e
1.290 0~
A Na*\Cl™\S02"
-10 C) 1.083 ~1.248
1.3
8 9 2+
o Ca
HCO;

Ca’*  SO;” \HCO;
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Hydrochemical Characteristics of Salt Lakes in Western Region
of Inner Mongolia China

ZHANG Yan=xia '> HAN Feng—ing' MA Ru-ying ' > WANG Teng'’
(1. Qinghai Institute of Salt Lakes Chinese Academy of Sciences Xining 810008 China;
2. University of Chinese Academy of Sciences Beijing 100049 China)

Abstract: 14 salt lakes were investigated in western part of Inner Mongolia from September to October in
2008 and September in 2009. The order of the major ions content in brine is Na® > Cl~ > SO;™ >
Mg’* >K* the secondary ions is Ca’* >HCO; >CO;  and the minor ions is B,O; >Br~ >Li". The
distribution of Na® is high in the east medium in the north and low in the southwest Cl~ is high in the
east and low in the west K* is high in the south and low in the north and Mg’" is high in the middle

low in the west medium in the north and south. Regularities of SO}~ Ca** and CO,”~ ions distribution
are not obvious in this region. The content of minor elements Li* Br~ and B,0, in brine are not high
but enriched in the connection area of Badan Jaran Desert and Tengger Desert. By comparing 5 salt
lakes’ natural brine with their artificial solar pools it has been found that higher ion concentration in the
solar pools than natural lakes because of the stronger evaporation. The rules of brine evaporation process

have been found that Na® Cl~ and SO;™ ions concentration increase with salinity while Ca®*

content
decrease in the beginning of brine evaporating; Mg’* and K* are enriched in the brine during the end of
brine evaporating; the minor elements Li* and B,0,are increasing with salinity in the whole process of e—
vaporation. The research results are very important for further study and development of Inner Mongolia
salt lakes.
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