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Experimental study on effect of acetic acid and carbonic acid on clay’s

geotechnical behaviors

LI Tao, HU Jin-sheng, XIAO Hong, REN Xiu-wen
(China University of Mining and Technology, Xuzhou 221008, China)

Abstract: The mechanism study is performed based on indoor geotechnical experiment by injecting acetic acid and
carbonic acid with different concentrasion to soil samples and according to the results of the soil mechanics and the
correlative theory. The conclusions are that by changing thickness of electric double layer of soil grain diffusion
and adsorbability of polar water molecular, the concentration of acetate or carbonic acid makes soil particles ag-
glomerate or disperse, and result in variation of plasticity and permeability of the compacted clay; By dissolving
aluminium in clay mineral, acetic acid increases the clay permeability and plasticity index; There is a chemical re-
action of the carbonic acid with the metal cation which can generate insoluble carbonates, resulting in decrease of
the clay liner permeability. It gives evidences for the clay liner stability.
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Table 1 Acetic acid and carbonic acid acting on the clay by
various concentrations
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Fig. 1 Clay’s coefficients of permeability when carbonic acid
acts on the clay by various concentrations
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Fig. 2 Clay’s coefficients of permeability when acetate acting
on the clay by various concentrations
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Fig. 3 Clay’s plasticity index when carbonic acid acts on the
clay by various concentrations
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Fig. 4 Clay’s plasticity index when acetate acts on the clay by
various concentrations
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Table 2 Variation of element adsorbed by clay when acetate
or carbonic acid acts on the clay by various concentrations

RS 100%Z. iz 0.2 mol/LBk2 44 A
Na 0.481 1.278 0.505
Mg 0.612 0.954 0.645
Al 4.366 7.850 8.301
Si 20.21 30.486 29.717
K 1.542 1.793 1.716
Ca 0.329 0.984 0.562
Fe 2.156 4.288 3.321
Cu 0.002 4 0.003 9 0.003 6
zn 0.001 0.007 5 0.008
cos> 6.784 11.370 8.175
P 0.0250 0.0251 -
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