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Abstract

Based on field investigation of the sedimentary process of evaporite crusts, spatial distribution characteristics
of potassium and groundwater chemistry in the ”Great Ear” playa of the Lop Nur basin, this study reports the
spatial distribution and enrichment pattern of potassium and potash minerals in the surface salt crusts. The pre-
sent-day concentrated groundwater brines have salinities of ~341 g/L and K* concentrations ranging from 7.0~
12.4 g/L with the average being ~9.61 g/L. The investigation results show that the upward capillary flux
from the concentrated K" -bearing brines results in the formation of such potash deposits on the ground surface as
carnallite, polyhalite and picromerite. Potassium content in the surface crusts was measured to range from 0~
4.7 g/kg, with an average of 2.05 g/kg. There is a close correlation between accumulation of evaporite

minerals, geochemical distribution characteristics of surface salt crusts and chemical composition of groundwater
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brines. In addition, this paper deals with the process of geochemical differentiation during the later stage of ef-
florescent salt crusts deposition, in which the geochemical composition was also affected and modified by aeolian
erosion, rainfall infiltration and seasonal surface runoff. Potash minerals could be the indicator of salt crust growth.
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Fig. 1 Sampling locations and drilling routes in the “Great Ear” area of Lop Nur Salt Lake
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Table 1 Chemical composition characteristics of brines in the Lop Nur “Great Ear” area
o(B)/(g/L)
cr SO3 Na* K" Ca®* Mgt 2K* Mg?t SO3
1 349.91 214.53 15.34 119.75 10.60 0.64 17.73 SM 13.14 71.41 15.45
2 357.17 204.61 17.34 108.25 11.33 0.50 21.65 SM 11.82 73.47 14.71
3 364.69 195.72 20.17 130.75 9.80 0.44 12.53 SM 14.65 60.85 24.50
4 348.61 206.61 17.43 129.50 8.48 1.10 12.28 SM 13.55 63.80 22.65
5 337.14 184.68 16.06 105.00 10.10 8.90 11.80 SM 16.42 62.36 21.21
6 328.02 182.92 15.52 99.00 10.05 7.05 12.85 SM 15.60 64.83 19.57
7 332.51 185.18 15.26 101.00 9.40 7.45 13.65 SM 14.21 67.05 18.74
8 330.75 182.63 16.12 96.00 11.00 8.85 15.40 SM 14.84 67.50 17.67
9 359.89 208.21 17.59 119.75 13.88 0.54 18.23 SM 15.88 67.77 16.36
10 340.13 185.09 18.43 98.50 12.40 8.20 16.95 SM 15.04 66.80 18.16
11 331.08 186.39 15.56 99.50 9.30 5.95 14.00 SM 13.79 67.47 18.74
12 336.79 179.82 18.84 103.50 8.90 11.55 13.70 SM 12.95 64.78 22.27
13 337.04 185.70 18.17 104.00 8.95 7.65 12.05 SM 14.23 62.29 23.48
14 332.32 187.24 13.88 103.00 7.40 9.30 10.90 SM 13.68 65.48 20.85
15 343.93 204.07 13.21 132.00 7.58 0.74 10.03 SM 14.89 64.03 21.09
16 335.18 191.55 12.68 103.00 7.50 8.55 11.35 SM 13.71 67.44 18.84
17 332.29 188.28 13.97 104.00 6.70 8.00 10.75 SM 12.64 65.94 21.42
341.03 192.54 16.21 109.21 9.61 5.61 13.87 14.18 66.07 19.75
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Table 2 Descriptive statistics of salt crust chemical composition for typical black-white lamination W-B along the fine
resolution sample and the U-B transect

w(B)/(g/kg)
Cl- SO; K* Ca?* Mg?* Na*
580.2 320.1 50.6 2.7 24.2 2.0 312.2
301.3 136.5 23.6 1.4 12.4 0.38 68.5
B 408.75 219.67 32.38 2.27 17.68 1.38 134.86
n=27 156.04 94.38 8.12 1.32 5.98 0.98 68.98
(%) 38.17 42.96 25.07 58.14 33.84 70.75 51.15
677 392.4 33.2 4.2 26.1 2.1 350
387 168.2 21.6 1.6 16.2 0.4 94
W 469.55 250.68 26.23 2.63 20.47 1.40 167.78
n=27 180.63 119.34 4.50 0.93 6.58 0.61 74.24
(%) 38.47 47.61 17.16 35.25 32.16 43.54 44.25
895.1 487 51.7 4.7 50 4.7 319
UB 254.0 102 18.1 0 10.3 0.4 62
509.70 282.59 25.68 2.05 26.78 1.94 169.88
n=38 241.10 161.85 8.53 1.50 15.09 1.11 93.91
(%) 47.30 57.27 33.22 73.32 56.35 57.30 55.28
, GvG
=—-0.68(p<0.01)( ,2008)
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Fig. 2 Stable phase graph of the quinary system of K, ) )
Na®, Mg®", Cl” and SO;~ — H,O(25°C )for brine in the , K
Lop Nur salt lake , ,
“« ”» + ( 3)7
g/kg, , w(K™)
,  2.27 g/kg, 2 ’ ’
UB “« ”» , N s
MgSO42C8.S()4 ZHzo) KQMg(S()4 )2

6H,O (Ma et al., 2009),X 4



FaH OERFE: FAE KRBT WK RS T R

621

oTe < L
g. L =

o

.-.‘

10 km

4 Iwac):z g/kg
[ s———]

Bl 3 UBWrm R n R & B2 E A E
Fig.3 Spatial distribution of potassium element along the UB transect
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Fig. 4 X-ray power diffraction spectrum of efflorescent salts
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