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A chemical damage model of sandstone in acid environment
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Abstract: Aimed at the degradation of the mechanical properties of the sandstone in the acid environment, the experiments of the feldspathic sand-
stone samples submerged in various acid solutions with different pH values are carried out. The mechanism of chemical reaction is also revealed
with analyzing the results of compression test and CT scanning. The solution of the main cement of rock —CaCOs; is considered as the reason of

the degradation of the strength and deformation properties of the rock. A strength model for chemical damage of rock in the acid solution is then

established using theories of chemical kinetics and damage mechanics, and examined using the experiment results.
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Fig. 1 Strength vs. time curves of rock in different acid solution
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Fig.2  Strength vs. pH curves for different corrosion time
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Table 1 CT numbers on the end layer of different samples in the

solution with pH of 1 and 5, respectively
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MH SD MH SD
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Fig. 6 The ideal material distribution of the rock sample
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Table 2 Comparison of tested results and calculated values of chemical damage deformation modulus ~ MPa

fisf [] pH= 1 pH= 3 pH= 5 pH= 7
/d A SRRl A (R 4 L2 A 4 | iR SRRl
5 2807.2 3574.6 3157.9 3678.7 3570.6 3715.9 3787.8 4569.7
9 2059. 4 1806. 9 2580. 7 1838.3 3192.0 2494.9 3527.1 2517.4
14 1421.3 1255. 8 1972.5 1327.8 2788.6 1590. 9 3238.5 1668. 2
21 1137.4 1048.3 1255. 8 1207.9 2304. 6 1564. 6 2891.0 1568. 7
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Table 2 Comparison of tested results and calculated values of uniaxial compressive strengthes MPa
I [ pH= 1 pH= 3 pH= 5 pH= 7
[T RS 9Bl WS SN GRS SeHoM TEORME 9eunfh
5 40.7 42.1 45.8 49.6 51.8 57.0 55.0 58. 1
9 29.9 33.4 37.5 36.4 46.3 38.0 51.2 40.4
14 21.4 19.7 28.6 25.5 40.5 27.1 47.0 29.1
21 13.2 12. 4 18.2 19. 4 33.4 21. 1 42.0 22.0
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