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Fig.1 Location of superficial brine salina and Jingxin Potassium Plant in Gas Hure Salt Lake
T0O064. 51 -93 DIONEX - 500
3 F'. Cl”. NO;. SO}"; DZ/
T0064. 28 - 93 DIONEX - 500
3.1 K*. Ca’". Na'. Mg’"; CO} . HCO;
2010 2011 °
1 ) . ) 50 mL. 150 mL
. (2 mol/L) pH
5.3 Chelex-400
. 2011 15h
( STS - 2) (2 mol/L)
2 20 mL 50 mL HR-
m o
ICP-MS( Element IT') o
Chelex400 : ( MOS
) (MOS ); (AR);
(AR)
3.2
DZ/ °

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



16

21

4.1

50

2
K*.Ca"+Na'.

Mg’ .Cl~.SO;  ~HCO;

o 3
(
) . o 1 Co;~
. 3 >
CaZ + MgZ +
. Cl- .80~ \HCO,
K*.Na”
o Mn. Co~ Ni
Cu
1
Table 1 Main ions and trace elements’ content in Gas Hure Salt Lake and comparison with Qaidam Basin

Cl~ S0;~ HCO; Na* K* Mg Ca’* Cr
330 887 40222 785 25 147 2 264 77269 46 781 10. 89

235 647 42 630 584 40 130 3245 57 500 13 930 9.35

218 642 35212 644 16 000 499 64 065 17 825 6.13

1.62 1. 80 6.16 0.37 0.38 2.20 11.03 0.41

1.15 1.91 4.58 0.59 0.54 1. 64 3.28 0.35

1.07 1.58 5.05 0.23 0.08 1.82 4.20 0.23

Mn Fe Co Ni Cu Cd Pb Zn
281.72  210.95 3.29 13.70 27.81 1.43 2.32 53.24
654.51 98. 48 1.91 16. 26 15.73 1.45 15.51 41. 64
307.87  188.30 1. 16 14.53 29.33 1.32 23.03 27.39

2.53 0.91 6.58 1. 15 1.31 - 0.10 0.03
5.88 0.43 3.82 1.37 0.74 - 0. 64 0.02

2.76 0.82 2.31 1.22 1.38 - 0.94 0.01

mg/L

pg/L
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Table 2  Anion-cation equivalence ratio in Gas Hure Salt
Lake . C
nCl™:nS0; :nHCO; nNa*:nMg* :nCa®* :nK*
726:65: 1 19:110: 40: 1
694:93:1 21:57:8:1
585:70: 1 55:413:70: 1 ’ ’
;S = JZ(xl -x)/(n-1)
=1
(x,. - 56) »
— 2 2 . i=1
( 2) Cl".SO>".Na" Mg - C e
Caz+ n
z (xi - x)
4.2 L C, = -3
nS
Cz,v
( ) C, Cc. >0 ; C
<0 Cc, >0 o
o C, =0 C, =0.
C, o 1)
(x, —x) /(n-1)
N/zf (C). (C)
C = . .
X (C) 3.
C, ;X
y X
3 .
Table 3 Trace elements coefficient of variation coefficient of skewness and kurtosis in brines
Cr Mn Fe Co Ni Cu Cd Pb Zn
0.30 0. 57 0.71 0.45 0. 44 0.57 1.21 0. 86 0.42
C, 0.31 1.20 0.77 0. 80 1.23 0. 64 0.73 1.57 0.44
0.52 0.71 0. 85 0.46 0.78 0.94 1. 14 0.48 0.43
-0.24 -0.10 0.32 -0.61 1.91 1.03 1.59 2.81 1.56
C, 1.75 3.50 1.53 1. 88 4.75 2.19 0. 69 4.11 1.26
0.72 1.42 0.57 0. 60 1.98 1. 37 2.76 -0.60 0.39
-1.89 -1.45 -1.42 -0.65 3.92 1.48 1.50 8.15 3.25
C, 3.21 13.39 1.63 2.68  26.38 5.96 0. 87 20. 23 1.54
-0.22 3.01 -1.63 0.20 2.77 1.14 8. 64 -0.56 -1.38
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Fig.2 Trace elements histogram in three types brines
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Table 4 Trace elements’ distribution characteristics

Cr

Mn

Cd
Pb

/n

5 N
Table 5 Main ions’ coefficient of variation coefficient of skewness and kurtosis in brines
cl- NO; S0;~ HCO; Na* K* Mg Ca®* TDS
2.48 3.49 -0.37 1.47 -0.04 1.33 1.38 0.10 2.51
-0.08 6. 08 0.50 0.84 0.31 0.16 -0.74 1. 08 -0.68
-0.22 3.61 -0.46 -1.43 2.18 2.00 -2.01 -2.09 0. 38
6. 63 12.37 -0.25 1. 64 -1.61 0. 37 1.30 -1.23 6.78
5.62 37.57 1.03 3.63 -0.95 -1.05 0.23 -0.41 6.43
-0.42 13. 00 1.25 6.49 3.26 2.76 2.77 3.00 -1.40
0.59 2.75 0.20 1.05 0.70 1.40 1.11 0.90 0.48
0.19 4.95 0.50 0. 46 0.82 0.84 0. 31 1.45 0.16

0.12 3.61 0.15 0.19 2.08 1.51 0.31 0. 44 0.07
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Table 6 Main ions’ distribution characteristics
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Table 7 The classification standard of hydrochemical types in brines
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nl n Caz+ +n Mg2+

K _nCO§7+nHCO;+nSOif -1 -1 <1 <1
? nCa™ +nMg™"* - - h

2,
K, = 2% >1 >1 =1 <1
n3 2+
n Ca

2- _
K, = "% *nHCO, >1 <>l <1 sl <1
" n Ca**

& EhHpTK
0 fhfElpgAK
O Wik

Na*.Ca®* ‘Mg’ " .K* Cl™.
SO;” VHCO, .CO3~

X
‘Na* K* Mg** //Cl™ SO - \.\
H,0.
\\
Al Al S(\j \J Kll
Na® K* Mg** /€1~ SO; -H,0

(25¢) * ( 3). 3 Na* K* Mg’* //Cl~ SO?"H,0

1) Fig.3 The distribution of all brines in the quinary sys—
tem metastable phase diagram of Na* K* Mg>* //Cl~

2) S0;”-H,0
3) K* K*

(€)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



Na*

22 21
. 3) 3
4) .
o (
)
7 .
1) 1 .
.« D
. @
4) Na® K*
7\8 2+ - 2 -
Mg** //Cl~ SO?"-H,0
4% ~59%
oo 2011 5m
2010
. 2011
° @ 2+ 2-
Mg SO,
2010 Mg** SO;~
. 2011
2) 3 8
1)
Cl- Na“ > > )
Cl~ Na® o > > °
. 2)
Cl~ Na*
3 o
o 3 3) N N

Na® K* Mg** /Cl” SO;”H,0



1 23
21
J.
, M 2007 9(3) :313 -320.
1992:58 -75. 2
2 j . 2001 20(2) : 181 - ] 2006 14(2):1 -6.
189. 23
3 M . 1087: J. 2007 15(2):
1-13 12 -20.
4 M 24
1989: 1 —431. A I
5 J 1992 2007 19(6) : 727 —734.
(3):193 -202. %
6 M J. 1996 4(3-4):9-19.
1995:69 -98. 26
7 M I 2009 17(3):
2002:3 -28. 10 -16.
8 Zheng M P Liu X F. Hydrochemistry of salt lakes of th 27 Lowenstein T K Risacher F. Closed basin brine evolution
eng AU . ya >, 18tr Se c S Ol e
Qinghai-Tibet Plateau China ] . Aquat Geochem 2009 and the influence of Ca-Cl inflow waters: Death Vally and
(15):293 =320 Bristol Dry Lake California Qaidam Basin China and Salar
9 ] de Atacama Chile J . Aquat Geochem 2009( 15):71 -
1998 20( 1) : 41 —48. 4.
10 28 Lowenstein T K Spencer R J Zhang P X. Origin of ancient
J 2002 24(1):33 -38 potash evaporates: Clues from the modern nonmarine Qaid-
1 am basin of Western China ] . Science 1989 ( 245) :
1 -1092.
7. 2002 10(3) : 18 ~23. 090 - 109
12 ] 29
1996 16(2) : 115 - 123. ] 1998 12(2):
3 222 -228.
J. 2006 24( 1) : 96 - 106. 30
14 J .
J . 2007 34(4): 636 — 2002 24(2):72 -84.
641. 31
15 J. 2004
. 2004 33 12(3) :8 — 18.
(2):152 -158. 32 J.
16 1997 5(3-4):1-15.
J. 2003 22(4): 33
386 — 392 J. 2011 19(3) :26 -30.
17 - 34
1981 36(1) :13 =21 J. 2007 28(5) :446 -
18 j . 455. 2
1983(2) : 184 — 194. 35 S(Na®* K* Mg*) (cl
19 S0;7) H,0 I
. 2010 84( 4) : 587 - 592. 1980 38(4):313 -321.
20 (F#:5% 37T W)

J. 2010 84(10) : 1517 —1522.



1 : MgCl, + NaCl + H,0 37

nesium chloride hexhydrate purification by recrystallization has been revealed and analyzed. The resear—
ches showed that the validation of recrystallization in chemical reagent purification is not absolute. Though
the content of impurity in most chemical reagent is very low the kinds of reagent and impurities are still
a crucial factor in the recrystallization process. For MgCl, 6H, 0O chemical reagent in which NaCl is as the
major impurity the recrystallization method is valid only if the content of impurity is lower than a critical
value. Otherwise the purity of the product of recrystallization will be even worse.

Key words: Phase diagram simulation; Magnesium chloride; Purification by recrystallization
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Priliminary Study of the Hydrochemical Characteristics of Brines in the
Gas Hure Salt Lake Qinghai Province

YE Chuan-yong' > WANG Zhi-ming' > ZHAO Shi-qin' > HAO Weidin' > LIN Xiao-bin' > HAN Jun'’
( Beijing Research Institute of Uranium Geology Beijing 100029 China;

CNNC Key Laboratory of Uranium Resources Exploration and Evalution Technology
Beijing 100029 China)

Abstract: Based on the hydrochemical composition hydrochemical type and metastable phase diagram
this paper priliminary discussed the hydrochemical characteristics of three types brines( salt-bond brine
intercrystalline brine and superficial brine) in the Gas Hure Salt Lake. The average contents of Ca’"
Mg**.Cl~+SO;” «HCO; existed in three types brines were all higher than those in Qaidam Basin’ s
brines while salt-bond brine higer than intercrystalline brine and superficial brine. However K™ and
Na " were reversely. The trace elements’ uniformity intercrystalline brine > superficial brine > salt-bond
brine; the major ions’ uniformity superficial brine > intercrystalline brine > salt-bond brine. The results
showed that the brines belongs to chloride type and magnesium sulphate subtype none of sodium sulphate
subtype and carbonate type. Among all of the brines salt-bond brine belong to chloride type; intercrystal—
line brine belong to chloride type and magnesium sulphate subtype magnesium sulphate subtype account
for 41. 7% and chloride type account for 58. 33% ; most of the superficial brine belong to chloride type.
In a word brines underwent relatively deep metamorphy salt-bond brine > superficial brine > intercrys—
talline brine. The location of three types brines in quinary system metastable phase diagram of Na®™ K~*
Mg>* //Cl~ SO, -H,0 were quite differently. There existed a great difference at the evolution stages.
Key words: Gas Hure salt lake; Brines; Hydrochemical composition; Hydrochemical type; Metastable

phase diagram



