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A tentative discussion on in-situ experimental liquefaction and exploitation
of low grade solid potassium resources in Qarhan salt lake
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Abstract

The Qarhan Salt Lake contains large amounts of low grade potassium resources. The exploitation of potassi-
um from the solid ore is not economical. The most suitable method for exploiting the low grade solid potassium is
to find a reasonable solvent and dissolve the solid potassium in the salt bed. The solvent can make the solid
potassium converted into liquid potassium. The authors obtained a lot of hydrodynamic and hydrochemical data
after 100 days’ experimentation. The experiment was carried out in an area of 1 km? in the Qarhan salt lake.
Based on analyzing the variation of the hydrodynamic field and hydrochemcal field in the process of dissolving-
driving experiment and calculating activity products of some samples with Pitzer theory, this paper estimated the
effect of the solvent. It is shown that the solvent is very effective in the aspect of dissolving potassium. Never-
theless, the problem still exists that high concentration of sodium causes low penetrability of the media.
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Fig. 1 Stratigraphic section of the experimental area
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in the Qarhan Salt Lake
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Fig. 3 Contour map of inter-crystal brine during the experiment
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Fig. 4 Contour map of K* and Na* concentrations in the brine during the experiment
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Fig. 5 Concentration changes of main cations in the inter-crystal brine along the S2 cross section at a depth of
7 m in the brine during the experiment
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Table 1 Activity products and solubility products of sylvite rock salt and carnallite calculated by Pizer theory
for some brine samples during the experiment
KCl NaCl KMgCly 6H,O
t C
2 RI-1 18 0.37 6.53 0.06 42.3 36.2 1.17 4.54 15908 0.00
3 R1-2 14 0.32 5.86 0.06 39.9 35.2 1.13 3.53 13950 0.00
0 SATI1-1 8.5 7.16 4.98 1.44 46.6 33.8 1.38 3074.73 11345 0.27
3 S4AT1-2 8 7.43 4.90 1.52 48.0 33.6 1.43 3309.26 11104 0.30
6 SATI1-5 10 3.46 5.22 0.66 40.4 34.2 1.18 129.23 11748 0.01
17 S4T1-10 13 1.33 5.72 0.23 37.4 34.9 1.07 21.21 10604 0.00
37 SATI1-13 15 2.40 6.05 0.40 38.7 35.5 1.09 68.67 13733 0.01
60 SATI-15 13 4.74 5.71 0.83 53.2 35.0 1.52 589.38 13394 0.04
100 S4T1-20 15 2.65 6.05 0.44 40.6 35.5 1.14 117.79 14724 0.01
KMgCl; 6H,0 0.3 4
K* Mg KMgCly 6H,0
NaCl 40
SAT1-1 S4T1-2
6 T1
S4T1-5 KCl
S4T1-1 3074.73 3.46 129.23
KCl  KMgCly 61,0
1 S4T1-1 KCl  NaCl 0.37 4.54
7.16  46.6 KCl  NaCl
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1 KCl KMgCly 6H,0O
4T1-1 7.16
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