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Leaching properties of quasi-sandstone type ore
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University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Based on the ratio test, the specimens for simulating sandstone type salt rock of different grades and consisting
of cement, river sand, salt and water were made. The leaching experiment was carried out to explore the evolution rules
of the concentration of the leaching solution. The leaching mechanism of salt and kinetics of the multi-phase reaction
were analyzed. Shrinking core model and regional reaction model were used to fit the leaching process, and the effects of
leaching on uniaxial compressive strength and its failure type were analyzed. The results show that, with the increase of
leaching time, the concentration of the leaching solution goes through three stages: exponential growth phase, linear
growth phase and stable phase. The leaching of salt is a procedure under the function of dissolution and crystallization,
with concentration gradient of solute being the essential motivating force. The higher the grade of specimen, the more
obvious the exponential growth phase, and the sharper the slope of the linear growth phase. The leaching rate also has the
similar three phases as the concentration of the leaching solution, but the higher the grade, the lower the final leaching
rate. The modified shrinking core model and regional reaction model can be used to fit the concentration curves of
leaching solution. The uniaxial compressive strength (UCS) of the sample increases a little after leaching, however, the
failure type of which does not change, and all of them are single bevel shear compression failure.
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Fig. 1 Diffusion control model of bound water layer
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Fig. 2 Reaction process of shrinking core model
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Fig. 3 Regional reaction model
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Fig. 4 Particle size distribution of river sand sample

22 WIEdE
221 W

T SCHR A 1 R A% A ARG, I 2R I
PRI SE /KPR TR ey 41 DI 2, sk &g
BN R TCRA 0y 1% 3%F1 5%, FAkfFHH this
REEH AL

HIE AR 25 mm. 15 50 mm [REFEARIRFE . R
Bl bL SR, KK PR R ROV S, TR KR BERE, K
H R 13%; MRS R, R BB,
AR RE TP AT H B ms i gty alAE /R R
K5 s

WAFSERUG, BRS80S T % R 28
d, SERIRFEIE 6 .
222 wHRE

WA AR G 5 132, oo V55, 56(5
VA G e U VA et (V4 o Ave S A DA R W O
FFg), SRIEBONEIRME T4 T 105 TRt 2 d,
PRI 5 23 SITBON 550 mL 4l /K thb 478 kg,
FERE 12 h 5% 24 h(RB AT 850 ECHs 18] 68 s TR) 4815l
TERRI T R BEAE R MR S, R T HE,
223 3r 1500 h P&, A5 Rl 7 fros. & 7 w4,



H24 % T REH,

+ R T R H 1859

ARIIANER AR A sl 21 SR A7 AE %%%%&
B oK Ye AT oy iy, K R

Ve R (BUR N Y|

Fig. 5 Schematic diagram of making process of sample
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Table 1 UCS test results of sample
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Fig. 7 Relationship between concentration of leaching

solution of samples and time
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Grade/% Sample UCS, 6./MPa Change Grade/% Sample UCS, 6./MPa Change
No. Before leaching ~ Average rate/% No.  After leaching Average  rate/%
4 3.648 1 3.618
0 5 3.468 3.546 0.59 0 2 3.564 3.567 0.59
6 3.522 3 3.519
14 6.507 11 6.864
1 15 6.624 6.574 4.85 1 12 6.771 6.893 4.85
16 6.591 13 7.044
34 7.005 31 6.891
3 35 6.648 6.820 4.96 3 32 7.245 7.158 4.96
36 6.807 33 7.338
54 11.739 51 12.438
5 55 11.187 11.613 3.01 5 52 11.955 11.962 3.01
56 11.913 53 11.493
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Table 2 Final leaching rate of samples

Sample No. Leaching rate/% | Sample No. Leaching rate/%
1 100 31 80.65
2 100 33 81.36
12 99.42 51 73.42
14 99.40 52 77.24
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Fig. 9 Fitting curves based on shrinking core model
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Table 3 Fitting precision of shrinking core model
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Table 4 Fitting precision of regional reaction model

Sa;:fle R Exitflag Sa;:fle R? Exitflag
1 0.9963 3 31 0.9942 3
2 0.9898 3 33 0.9970 3
12 0.9920 3 51 0.9966 3
14 0.9885 3 52 0.9966 3

Sa;:fle R Exitflag Sa;:fle R? Exitflag
1 0.9964 3 31 0.9953 3
2 0.9915 3 33 0.9973 3
12 0.9947 3 51 0.9961 3
14 0.9926 3 52 0.9970 3
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Fig. 12 Failure type of sample under uniaxial compression
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