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Sedimentation of glauberite and its effect on potash deposits formation
in Lop Nur salt lake, Xinjiang,China

LIU ChengLin, JIAO PengCheng, WANG MiLi and CHEN YongZhi
(Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing 100037, China)

Abstract

The Lop Nur salt lake is located in the eastern part of Tarim basin, Xinjiang, China. From Mid-Pleis-
tocene, the Lop Nur gradually evolved into a salt lake, and since 1995, brine-potash deposits have been discov-
ered in this lake. The domination of glauberite in salt minerals constitutes the unique characteristics of this lake.
The authors conducted a systematic research on the glauberite sedimentary feature and the relationship between
glauberite sedimentation and potash-deposits formation. The results show that the paleoclimate was “hot” during
the glauberite crystallization-sedimentation period, which was beneficial to the crystallization of glauberite, and
that the lake was supplied with “sulfate-rich” surface water and probably “calcium-rich” hypergene brine. Crys-

”»

tallization experiments show that, if modern brine of the Lop Nur is mixed with “CaCl,” water, hydroglauberite
and gypsum will crystallize from the mixture after evaporation. It is therefore inferred that if hydroglauberite
loses water it will change into glauberite. Moreover, the rock-film study shows that gypsum often occurs as a
remnant in the inner part of the glauberite crystal, or glauberite can replace gypsum in glauberite rocks, which
also constitutes the mechanism of glauberite formation. A new chemical reaction of glauberite sedimentation is

suggested in this paper. The effect of potash formation controlled by glauberite sedimentation covers three as-
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pects: as glauberite had the rhombohedral-plate shape, lots of pores were developed in the glauberite rocks dur-
ing sedimentation and diagenesis; pores of glauberite rocks hold brine; and glauberite crystallization in large
amounts resulted in the accumulation of potassium in brine formed by the removal of Ca>" and Na' . It is hence
considered that the crystallization and sedimentation of a considerable quantity of glauberite might have had an
important effect on the formation and distribution of potash deposits in the Lop Nur. The understanding of the
controlling role of glauberite in the formation of potash deposits can obviously promote the potash investigation in
the Lop Nur salt lake.
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Fig. 1 The distribution of saline mineral facies during late Mid-Pleistocene to early Late- Pleistocene

I—Mountain area bedrock 2—Geological boundary 3—Inferred geological boundary 4—FEolian sediments 5—Diluvial and alluvial sediments

6—Glauberite 7—Silty clay 8—Gypsum and gypsum-bearing siltclay 9—Uplifted area
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Fig. 2 The distribution of glauberite and other saline
minerals in strata of drillhole ZK1200B Wang et al. 2001
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Table 1 Chemical components of rivers pouring into Lop Nur
w B
SO;~ ClI-
K" +Na"  Ca* Mg?* Cl™ SO% HCO; Kn,
6.077 3.733 6.005 4.434 7.547 3.831 1.17 2.34
7.522 2.651 11.009 6.064 9.197 5.921 1.11 2.05
8.459 2.937 4.045 6.79 4.992 3.658 1.23 1
4.492 1.685 4.382 3.007 4.782 2.770 1.24 2.149
36 2.605 2.648 2.648 3.007 2.490 2.404 0.93 1.122
12.63 9.939 8.044 8.112 18.928 3.571 1.25 3.156
6.946 3.840 6.022 5.236 7.989 3.693 1.97
1987 Kn, 1965

(1] . 1991.
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Table 2 Average chemical components of oilfield water in Tarim basin
N E K J T C C C €-0
TDS 202.94 193.28 178.87 169.55 170.10 145.98 174.86 83.75 140.57
Cl- gL 121.25 117.35 108.13 104.10 103. 64 90.22 105.11 59.23 83.68
SO;” g L 2.57 1.48 1.87 2.64 1.96 2.19 1.53 1.52 2.12
HCO; mg L 197 124 187 142 142 216 322 330 351
K"+Na® g L 73.99 62.53 56.58 56.76 59.48 41.90 60.23 25.88 40.18
Mg®" g L 0.40 1.06 0.86 1.10 0.86 1.51 0.47 0.51 1.43
Ca' gL 4.52 10.75 11.15 8.59 10. 44 13.07 6.97 6.25 11.86
3.2
Ca® " K" Na® Mg?" ClI° SO -H,0
1988
0C 25C
32.5C
55C
83C
2001
sof - ' w0
3 25CCa" K' Na" Mg' ClI° SO -FL,O 2006b
40~75C
Fig. 3 The Ca*" -superimposed K* Na® Mg" Cl - 20C “ K
SO; ™ -H,O system at 25C Black dots are projected points
of brine chemical composition
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Table 3 Evaporation experiments of intercrystal brine

from the Lop Nur

g mL

.235

.238

ol M T 1965

241

242 Ca HCO; , + MgSO, + Na,SO, = Na,Ca SO, »

.243
a4 v + Mg HCO; , v

245 -
.246 Na:Ca

248

.250

253

257

260

.263

.266 Ca HCO; ,
271

283

278

288 95% 5%

1999

S g N G A S Uy

2006¢
2CaCl, + MgSO, +2Na,SO, = Na,Ca SO, , v +
CaSO, v + MgCL + 2NaCl
Ca®* 0.016%

° ZK95-28U2
400 ml 800 ml 600 )
ml 5 g CaCl, 100 ml
600 ml 30C

35 “ ”

2003b

(1] . 2001.
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