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Abstract ; In this paper,the physico-chemical properties of the acid-corroded sandstone are studied,
and an acid-rock reaction kinetic model is established, which can provide a reference for
engineering durability evaluation in an acidic environment. Based on the long-term accelerated
corrosion tests,the mass of the dried and wet sandstone samples,changes of the pH value and the
concentration of Na* K* Mg”* Ca’" of the soaking solution were obtained at every period of
time. The test results indicate that the dissolution rate of the aforementioned cations is fast in the
initial periods(0 ~90 d). The chemical reaction rate decreases with increasing time , yet it increases
gradually in the later periods. With increasing the soaking time, mass loss of the dried samples
increases continuously, while it increases first and then decrease for the wet samples. The pH
values of the acid solution take an increasing trend. The mass of the acid corroded samples,the pH
value and the concentration of cations in the soaking solution hold obvious damage characteristics.
The acid-rock reaction is dominated by diffusion and chemical action. For the dried rock sample,
the chemical reaction is dominant. For the wet rock sample, the early period is dominated by
diffusion, and the later period is dominated by diffusion and chemical reaction. The acid-rock

reaction kinetic model can express the mass variation of the acid corroded rock accurately.

Key words ; sandstone ; dissolution rate ;mass change rate ;pH values ; kinetic model
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Table 1 Mineral composition and content of rock samples
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Fig.1 Diagram of sandstone sample and its microstructure
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Table 2 Regression of kinetics parameter
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