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Experimental study on indoor dissolution of low-grade solid potassium ore
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Abstract: The shallow section of Mahai Salt Lake in the Qaidam Basin holds significant reserves of low-grade solid
potassium salt resources, which provide resource security for the production of 100 000 tons/year of potassium
fertilizer through water-soluble mining and solid-liquid conversion methods. With the continuous progress of water-
soluble mining operations, the grade of solid potassium ore in the northern part of the Mahai mining area has further
decreased, which brings great challenges to the adjustment of salt field and mineral processing. In order to make
full use of this resource, this paper systematically carried out the indoor ore dissolution simulation experiment based
on the low-grade solid potash ore samples near the shallow ore layers of boreholes 9-13 and 9-3 in Mahai Salt Lake,
with burial depths of 0~3 m. The experimental results show that: () When the KCI grade of solid potassium ore is
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low, the degree of the solvent should be appropriately increased, which is conducive to the dissolution of K" ions
and the concentration of K* in the dissolution solution. (2) The concentration of Na+ in the solvent is too low to dis-
solve the salt layer skeleton, but the high concentration of Na will lead to the salt concentration. In the produc-
tion, the Baume degree of the solvent should be adjusted according to the actual situation of the K* content of the
dissolution solution. (3 As the grade of solid potassium ore in the Mahai mining area continues to decrease, when
the concentration of K* reaches the production requirement of the salt field, the concentration of Na* in the sodium
brine pool will significantly increase. The relative concentration of SO} in brine also increase accordingly, the pre-
cipitation of rock salt from the sodium brine pool stage will significantly increase, and the composition of the brine
entering the mineralization pool will also undergo significant changes. This may have a significant impact on salt
field production. The above experimental results can provide reference for the optimization of solvents in salt field
production.
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Fig. 1 Geological sketch map of Mahai Salt Lake (modified from Wang Mili et al. , 1997,
Li et al. , 2020; Long Pengyu et al. , 2022)
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Indoor mineral dissolution experiment equipment
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Table 1 The relationship between Baume degree of solvent and Cl content in the regulatory zone

A PTTIX C1U &t (wy/ %) = P SEFEX0. 833 9-5. 628

CHTIX Cl & i (wy/ %) = WS FEX0. 571 6+0.709 7

W
clr K* Mg S0%” cr K* Mg** S0

17 8.55 0.170 6 0.449 3 0.6455 10. 43 0.044 3 0.257 1 0.5750
18 9.38 0.182 2 0.463 1 0.709 4 11.00 0. 060 3 0.286 6 0.6199
19 10.22 0.193 8 0.476 9 0.773 3 11.57 0.076 3 0.316 1 0. 664 8
20 11.05 0.205 4 0.490 7 0.837 2 12. 14 0.092 3 0.3456 0.709 7
21 11.88 0.2170 0.504 5 0.901 1 12.71 0.108 3 0.3751 0.754 6
22 12.72 0.228 6 0.518 3 0.9650 13.28 0.124 3 0.404 6 0.799 5
23 13.55 0.240 2 0.5321 1.028 9 13.86 0.140 3 0.434 1 0.844 4
24 14. 39 0.251 8 0.5459 1.092 8 14.43 0.156 3 0.463 6 0.889 3
25 15.22 0.263 4 0.559 7 1.156 7 15.00 0.172 3 0.493 1 0.934 2
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Fig. 5 Line diagrams of the results of K* \Mg®* and SO} concentration in the second group of dissolution experiments on samples

of drilling 9-13
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Table 2 Comparison of the results of the interior mines of drilling 9-13 samples ( maximum value)

- . o cp/(mg - L) ep/ (g L)
BRI INN PERRERR W -
K* Mg*" Ca®* S0y Na* cl
1-17-2 17 3927.75 8 602.5 543.9 7 966.73 114.26 195. 15
1 1-20-1 20 5339.6 10 292 497. 84 9451. 5 108. 66 196. 59
1-23-3 23 6 391.25 12 508. 13 453.13 11 020. 43 107. 82 201. 05
) 6-20-15 20 3 506. 23 8 408. 75 465. 15 10 483.73 113. 14 203.72
6-23-14 23 4 151.05 9 188.75 384.03 15 573.6 110. 13 207.03
. 20 65. 66 81.70 93.43 110.92 104. 12 103. 63
AR/ %

23 64.95 73.46 84.75 141. 31 102. 14 102.97

R, H55 1 HED S5 RM L, SO WX T
ok Mt A AT, Ca™ DI XS T B2 it B A A

S5 G T2 S5 B o B, e BV B R D 3 FE
(4R AT LAk D i i AR v Na® F0 CL BT o b4
W2 AR B 20T DR B F) PR3P RO ; Bl 25 151 AH rh B
AR B S AT U R KR Mg VR EE Y

=)

W 5T B, SOT M BE /NI [ T DR X e B2 55 2ok
S3HT,S05 1Y i FL U 5 3

X 79 2L YR 7K ST B v YR B e v KR
PEAEAT R o2 S A BA 5 2 A S H b, B S5 BE 20 A1
23 BT I R K MR S 1 Sy
65.66% 1 64. 95% , Mg™ I # & M 55 1 21 55 56 11
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Table 3 Comparison of the results of the interior mines of driiling 9-3 samples ( maximum value)

, - e/ (mg - L) cy/ (g LY
IR IR FEARR BRI
K* Mg Ca® S0y Na* ar-

3-17-1 17 5037.5 9 006. 88 499. 45 9 385.275 102. 85 186. 88

1 6-20-2 20 5478.15 10 777.5 431.5 10 569 107. 96 198. 11

6-23-1 23 5847.78 10 061. 88 391.6 12 384. 15 101. 14 187.22
7-17-1 17 1 502.025 2941.48 576.725 7 250.25 118.641 3 195.432 5

2 4-20-2 20 2273.2 4 120. 65 487.55 8915.1 117.737 5 196. 45
9-23-1 23 2 724. 825 5778.13 419 10 508. 1 117.402 5 195.1525

17 29.82 32.66 115. 47 77.25 115.35 104. 57

AR % 20 41.5 38.23 112.99 84.35 109. 05 99. 16

23 46.6 57.43 107 84. 85 116. 08 104. 24
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