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A further discussion on genesis of potassium-rich brine in Lop Nur: Evaporating
experiments for brine in gypsum-bearing clastic strata
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Abstract

The “Great Ear” playa is located in the southern part of Lop Nur. The southern Great Lakes water was still
the main supply to Luobei depression after the separation of Luobei depression from the unified Lop Nur region.
Brine chemical evolution in Luobei depression is closely related to the “Great Ear”. Brine in gypsum-bearing

clastic strata in “Great Ear” is confined brine, and potassium (about 3.12 g/L) has been initially enriched with
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a salinity of 198.83 g/L. In 2009 and in 2010, the authors took a large amount of brines and carried out the
isothermal evaporating and natural evaporating experiments in order to investigate the evolving tendency of the
brine. The evaporating experimental results show that gypsum was first separated with the brine concentration,
and then a large amount of halite and a small amount of sylvite and carnallite were separated finally. A compari-
son of chemical composition during the clastic brine evaporation with the brine in Luobei shows that the composi-
tion of ancient brine obviously changed after gypsum deposition. Huge amounts of glauberite minerals, instead of
massive halite, were deposited. So it might be continuously recharged by the deep “calcium-rich water”. There-
fore, the “Great Ear” Lake acted as a “preparing basin”. Potassium in the ancient lake water was preliminarily
enriched through evaporation in the “Great Ear” Lake. Then the water might be mixed with the deep “calcium-
rich” water in Luobei depression. Huge amounts of glauberite minerals were deposited through intense evapora-
tion and finally the potassium-rich brine was formed.
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Table 1 Main chemical composition of brine in gypsum-bearing clastic strata from th¢' Great Ear’
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Table 6 Chemical composition of brines in gypsum-bearing clastic strata and rivers in Tarim Basin
0B mglL
SOi Cl C2t Clm K#10° Cl° +S0i-
K* Na* Ca?* cl- SO;”
3120 69060 1820 115950 6090 0.05 0.02 25.57
; 4.92 102 60.78 88 242 2.75 0.69 14.90
* Boetal. 2013
25C Ca*”* K" Na® Mg**
‘ ’ Cl™ SOf -H,0O 5
6 “ "
SO~ Cat K* B,
3.12¢ L
Bo et al. 2013 “ K
« " o K N
5.90g L
7Sr 805y 0.711 164
87Sr #Sr 0.710 61
1999b 7Sr %8y “ "
87G, 865, p K' 9.27
2003b gL 7
Liu et al. 2006 “ §
7 “ ” “ "
1 2001
2 3 Ma et al.
2 2K 3 32009 “ ?
SO, 2 ZKD0303
7
Table 7 Chemical composition of brine in clastic strata brine after gypsums deposition in the evaporation process
and brine in Luobei depression
o B mglL
et K ca* Mg?* Na' - SO 2K Mg?* SO
1 198.82 3.12 1.82 2.78 69.06 115.95 6.09 18.34 52.53 29.13
2 310.97 5.90 1.11 5.39 107.86 185.34 5.35 21.37 62.84 15.79
3 336.74 9.27 0.03 16.86 95.12 175.04 39.49 9.64 56.99 33.37
I ! 2 5 2



1202

2016

A AR

0

e ¢ ++ ++ +++ + W AT S (#ha)

o o+ttt Fttt | AERRRE R
18

e ¢ ++++ ++++

e o + + + + + + + + | BOEABHREE BE
40
8 O3 — — — e o o0 @
;:H{ O3 — — — e e e 0 o
= O30 — — — e e @ @ o | R AKRHEOENTIH
= WIRT. BTE R e
= J0 — — — e e &6 & ik, HES

00 — — — e e e e e

90 —— — e e ee e

00 — — — e e e e e
117

= [ B3 O

8 QKI1
— 2= 3— 4—
Fig. 8 Lithologic diagram for QK1 section
1—Halite 2—Silt 3—Glauberite 4—Mud

40°23'45"N 90°32'51"E “
b 2005

QK1 40°10.949'N 91°10.490'E

8
Ca®®  SOi~ —
2007 “ ?
5
1 13 ”

X

References

BoY LiuCL JiaoPC ChenY Zand Cao Y T. 2013. Hydrochemi-
cal characteristics and controlling factors for waters’ chemical com-
position in the Tarim Basin western China J . Chemie der Erde
73 3 343-336.

Gao S Y and LiuD G. 1996. Solar evaporation of surface brine in Sum-
mer of Da Chaidan salt lake ] . Journal of Salt Lake Science 4

3-4  73-86 in Chinese with English abstract .

Gu S Qand Lan HZ. 1986. Experimental study on hydroglauberite J .
Chinese Science Bulletin 9 684-688 in Chinese . .

Hardie L. A. 1968. The origin of the recent non-marine evaporite deposit
of Saline Valley Inyo County California. Geochimica et Cos-
mochimica Acta 32 1279-1301.

Jiang X Zhou B H and Nie Z. 2013. Experimental research progress in
evaporation of salt lake brine J . Inorganic Chemicals Industry 45

6 1-4 in Chinese with English abstract .

Li Y W and Han W T. 1994. A review of physicochemical study on the
origin of evaporate J . Earth Science Frontiers China University
of Geosciences Beijing 1 3-4 211-215 in Chinese with Eng-
lish abstract .

Li Y W and Han W T.1995. Experimental study of 25C isothermal e-
vaporation of sea water from the south China Sea ] . Scientia Geo-
logica Sinica 30 3 233-239 in Chinese with English abstract .

LiuC L and Wang M L. 1999a. Evolution of Quaternary depositional



35 6

1203

environments and forming of potash deposits in Lop Nur lake Xin-

jiang China J . Acta Geoscientia Sinica 20 Supp.  264-270 in
Chinese with English abstract .

Liu CL Wang M L and Jiao P C. 1999b. Hydrogen Oxygen Stron-
tium and Sulfur Isotopic Geochemistry and Potash-forming Material
Sources of LOP salt lake Xinjiang J . Mineral Deposits 18 3
268-275 in Chinese with English abstract .

LuCL Wang ML JiaoPC ChenY Zand Li SD. 2002. Formation of
pores and brine reserving mechanism of the aquifers in Quaternary
potash deposits in Lop Nur Lake Xinjiang China J . Geological Re-
view 48 4  437-443 in Chinese with English abstract .

LuCL JiaoPC Wang ML Yang ZC Li SD and Chen Y Z.
2003a. Characteristics of diagenesis of the Quaternary salt-bearing
strata Lop Nur lake Xinjiang J . Acta Sedimentologica Sinica
21 2 240-246 in Chinese with English abstract .

LiuCL JiaoPC Wang ML LiSDand Chen Y Z. 2003b. Ascend-
ing brine fluids in Quaternary salty lake of Lop Nur in Xinjiang and
their significance in potash formation ] . Mineral Deposits. 22

4 386-392 in Chinese with English abstract .

LuCL Wang ML Jiao PC LiSD and Chen Y Z. 2006. Features
and formation mechanism of faults and potash-forming efect in the
Lop Nlur Salt Lake Xinjiang China J . Acta Geologica Sinica
80 6 936-943.

LiuCL ChenYZ Jiao P C and Wang M L. 2006. Crystallizing ex-
periments and probing of chemical reaction of glauberite Lop Nur
salt lake Mineral Deposits

Xinjiang China ] . 25 Supp.

233-236 in Chinese with English abstract .

LiuCL JiaoPC Wang M L and Chen'Y Z. 2007. Sedimentation of
glauberite and its effect on potash deposits formation in Lop Nur
salt lake Xinjiang China ] . Mineral Deposits. 26 3 322-329

in Chinese with English abstract .

LiuCL Wang M L Jiao P C and Chen Y Z. 2009. The probing of
regularity and controlling factors of potash deposits distribution in
Lop Nur salt lake Xinjiang J . Acta Geoscientia Sinica 30 6
796-802 in Chinese with English abstract .

Liu CL Jiao P C and Wang M L. 2010a. A tentative discussion on ex-
ploration model for potash deposits in basins of China ] . Mineral
Deposits 29 4 581-592  in Chinese with English abstract .

LiuCL MaLC JiaoPC Sun X H and Chen Y Z. 2010b. Chemical
sedimentary sequence of Lop Nur salt lake in Xinjiang and its con-
trolling factors J . Mineral Deposits 29 4  625-630 in Chinese

with English abstract .

LiuCL JiaoPC LvFL WangYZ Sun XH Zhang H Wang L. C
and Yao F J. 2015. The Impact of the Linked Factors of Prove-
nance Tectonics and Climate on Potash Formation An Example
from the Potash Deposits of Lop Nur Depression in Tarim Basin
Xinjiang Western China J . Acta Geologica Sinica English Edi-
tion 89 6 2030-2047.

Ma L C Lowenstein T K Li BG Jiang P A Liu CL Zhong ] P
Sheng ] D Qiu H L and Wu H Q. 2010. Hydrochemical charac-
teristics and brine evolution paths of Lop Nor Basin Xinjiang
Province western China J . Applied Geochemistry 25 1770-
1782.

Qu Y H Qian Z Q and Han W T. 2010. Identification manual of salt
minerals M . Beijing Geological Publishing House in Chinese .

Risacher F and Clement A. 2001. A computer program for the simula-
tion of evaporation of natural waters to high concentration J .
Computers & Geosciences 27 2 191-201.

Song PS LiW(iSunB NieZ BulL Zand Wang Y S. 2011. Recent
development on comprehensive utilization of Salt Lake
resources ] . Chinese Journal of Inorganic Chemistry 27 5
801-815 in Chinese with English abstract .

SunDP LiBX MaY Hand Liu QZ. 1995. An investigation on e-
vaporating experiments for Qinghai-Lake water China J . Journal
of Salt Lake Science 3 2 10-19 in Chinese with English ab-
stract .

Wang ML LiuCL JiaoPC HanW T SongSS Chen YZ Yang
ZC FanWD LiTQ LIiCH Feng] X Chen]Z Wang X
M YuZHand Li Y W. 2001. Saline lake poatsh resources in the
Lop Nur Xinjigang M . Beijing Geological Publishing House in
Chinese .

Wang ML LiuCL Jiao P Cand Yang Z C. 2005. Minerogenic theory
of the superlarge Lop Nur potash deposit Xinjiang China ] . Ac-
ta Geologica Sinica 79 1 53-65.

Wei D Y. 1988. Glauberite in saline deposit and its Origin ] . Minerals
and Rocks 8 1 92-98 in Chinese with English abstract .

Wei D Y. 2001. On glauberite deposits in China J . Geology of Chemi-
cal Minerals 23 2 75-82 in Chinese with English abstract .

Xia X C. 1987. Scientific investigation and research in the Lop Nur Lake
region C . Beijing Science Press in Chinese .

Yang Q T. 1989. The origin and sedimentary environment analysis of
glauberite ] . Acta Sedimentologica Sinica 7 3 137-141 in Chi-

nese with English abstract .

ZhaoHT LiuCL JiaoPC Sun X H Li D X. 2014. Morphology



1204

2016

characteristics and influential factors of glauberite growth from Lop
Nur Salt Lake China J . Acta Mieralogica Sinica 34 1 97-106
in Chinese with English abstract .
Zhu ] Q and Hu W X. 1989. Types and geneses of glauberite in the An-
ning Basin  Yunnan Province ] . Jouranal of Hebei College of Ge-

ology 12 1 34-42 in Chinese with English abstract .

. 1996.
J. 4 34 73-86.
. 1986. C I 9
684-688.
. 2013. J .
456 14
. 1994. J .
13-4 211-215.
. 199s. 25C I
30 3 233-239.
.1999a. ]
2 264-270.
. 1999b.
J . 18 3 268-275.
.2002.
J. 48 4 437-443.
.2003a.
] 21 2 240-246.
.2003b.

AN 22 4 386-392.

.2006.
J. 25 233-236.
.2007.
J. 26 3 322-329.
.2009.
I 30 6 796-802.
.2010a. ]
29 4 581-592.
.2010b.
J. 29 4 625-630.
.2010. M .
. 1995.
J. 32 10-19.
.2011.
] 27 5 801-815.
.2001.
M .
. 1988. I 81
92-98.
.2001. ] 23 2 75-82.
. 1987. C.
.1989. I 73
137-141.
. 2014.
] 341 97-106.
.1989. I
12 1 34-42.





