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Mesoscopic mechanical effect on sandstone corroded by acid mine drainage
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Abstract : Through meso-tests and mechanical tests of sandstone corroded by AMD solution with pH values of 1. 25 and

3. 38 ,the change rules of meso-structure and mechanics characteristic of sandstone were analyzed. Fractal theory was

applied to describe the distribution of the meso-structure and fractal dimensions( D) of SEM image of sandstone by

AMD were obtained. A chemical damage variable(w) was introduced based on the variety of elastic modulus,and the

relationship between w and D was established. The results show that it has fractal characteristics, there is linear corre-
lation between w and D, while pH value of AMD solution is 1.25,w =0.78D~-1. 62, while pH value is 3.38 ,w =
0.97D-2. 04. The linear coefficient between w and D is higher than 0. 98. The mechanical effect of sandstone by AMD

is revealed on meso-level.
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Table 1 Main ion compositions of AMD solution
mg/L
WH S03” Fe?* Ca** Mg?* K* Na*
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with pH value of 1.25(%200)

1.3 AMD Y TEENFERETK

4 FE 5 43500 pH {E M 1.25,3. 38 /Y AMD
PR AL T AR S b R SR B SRR AR A S Ak
BRI R AR, th 0] A, BEE kA B[R] 3 o, 20
R | R R R R SRR AIG, 260 pH
{6 1.25,3.38 [ AMD %ML 25 d &, e
I3 BIEAR 58. 61% ,42. 46% , B AT R 35 B 43 1) R A1
67.48% ,48.61% |

2 AMD B TR S @RS TS

T PR S0 MR GE LA
SFOT IR ME DL E A IR A AOULAS MR ISR



TN AMD iR RD AR 80 933

(c) Witz o () Hi625 dFF

&3 pH=3.38 i AMD ffb T AbE Y SEM & (x200)
Fig. 3 SEM images of sandstone corroded by AMD
solution with pH value of 3. 38(x200)
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strength and time of sandstone corroded by AMD
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Fig. 5 Relationship between elastic modulus and

time of sandstone corroded by AMD
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Table 2 Fractal dimensions of sandstone corroded by AMD

DY D
b KA d

pH=1.25 pH=3.38
0 2.12 2. 11
5 2.26 2.20
10 2.40 2.27
15 2.63 2.45
20 2.76 2.49
25 2.85 2.56
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Fig. 7 Relationship between chemical damage variable

and fractal dimension of sandstone corroded by AMD
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