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Abstract: Qarhan Salt Lake in Qaidam Basin has a considerable amount of low-grade solid potassium salt ore;
developed mainly through water-replenishing dissolved liquefaction mining. This paper compares and analyzes
the characteristics of typical drilling core porosity, solid potassium ore content, and halogen composition change
before (2004) and after (2011 and 2019) large-scale exploitation of salt lake resources in Hobson District, and the
efficiency of potassium salt liquefaction mining is evaluated. The results show that a large number of
high-mineralized brines are brought out due to large-scale brine mining, while the low mineralization water
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recharge reservoir pores dissolve salt minerals in the salt layer, gradually increasing the porosity of the reservoir.

During this period, the KCI grade drop in brine ore was less than the decrease in the KCI grade of solid deposit.

This showed that the brine dissolved a large number of solid low-grade potassium ore in the stone salt layer,

raising its KCI grade. This paper is of great significance for the optimization of solid potassium salt liquefaction

mining scheme in the Qaidam Basin.

Key words: ultra-low-grade solid potassium ore; solid-liquid conversion; water solution mining; Qarhan Salt

Lake; Huobuxun area; Qaidam Basin
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Fig. 5 Changes in KCI content in the brine reservoir
before (2004) and after (2019) water replenishment
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SR S Ay b J2 i K 2 [R) R/ N B R
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Table 1 Comparison between the solid potash content of five boreholes during 2004 and 2019

Ui KCI & Hit/%
/m
. 2004 4 2019 4
ZK24802 ZK28002 ZK28004 ZK36002 ZK39203 ZK24802 ZK28002 ZK28004 ZK36002 ZK39203

0 0.5 0.10 0.21 0.23 0.14 0.10 0.06 0.08 0.07 0.03 0.11
05 1.0 0.11 0.21 0.23 0.10 0.11 0.07 0.08 0.09 0.05 0.11
1.0 15 0.13 0.23 0.27 0.10 0.10 0.05 0.08 0.09 0.04 0.08
15 20 0.10 0.27 0.25 0.09 0.05 0.04 0.04 0.09 0.04 0.06
20 25 0.09 0.23 0.25 0.10 0.10 0.08 0.08 0.09 0.05 0.07
25 3.0 0.12 0.18 0.19 0.09 0.12 0.06 0.07 0.09 0.06 0.06
30 35 0.14 0.15 0.19 0.11 0.10 0.06 0.08 0.09 0.06 0.12
35 4.0 0.13 0.16 0.16 0.10 0.10 0.07 0.07 0.09 0.06 0.14
40 45 0.13 0.21 0.19 0.09 0.09 0.06 0.07 0.09 0.08 0.11
45 5.0 0.21 0.19 0.18 0.09 0.09 0.08 0.04 0.10 0.09 0.15
50 55 0.12 0.21 0.16 0.09 0.09 0.06 0.05 0.10 0.15 0.12
55 6.0 0.09 0.17 0.21 0.09 0.15 0.04 0.05 0.10 0.12 0.23
60 65 0.21 0.23 0.09 0.12 0.04 0.04 0.11 0.19 0.13
65 7.0 0.21 0.25 0.09 0.10 0.06 0.04 0.12 0.20 0.17
70 75 0.15 0.21 0.10 0.08 0.04 0.06 0.10 0.18 0.18
75 8.0 0.14 0.17 0.10 0.12 0.04 0.06 0.10 0.22 0.16
80 85 0.16 0.14 0.11 0.13 0.03 0.04 0.10 0.18 0.19
85 9.0 0.16 0.16 0.09 0.15 0.04 0.06 0.08 0.17 0.19
9.0 95 0.23 0.15 0.10 0.15 0.04 0.06 0.07 0.15 0.18
9.5 10.0 0.18 0.15 0.11 0.11 0.03 0.07 0.08 0.17 0.18
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Fig. 7 The porosity of brine reservoir
in the study area in 2011 and 2019
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Table 2 Differences in the main composition of brine
in 2004, 2011, and 2019

GO KCl/% NaCl/% MgClo/%
2004 0.65 12.94 9.47
2011 0.52 10.48 12.74
2019 0.47 7.65 15.80
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