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Effect of Heating Time on Physical Properties of Bentonite under High-
temperature Condition
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Abstract: The variation of physical properties of bentonite under high-temperature conditions is one of
the important parameters in the design of geological disposal repository for high-level radioactive
waste. The influence of heating time on the basic physical properties of bentonite was investigated by a
series of tests on the specific gravity, liquid-plastic limit, and free expansion rate of MX80 sodium ben-
tonite with different heating times under high-temperature conditions. Then, the above variation rules
were explained from the microscopic point of view by thermogravimetric analysis (TGA) , X-ray dif-
fraction (XDR) , and electron microscope scanning test (SEM). The results show that with the in-
crease of heating time, the specific gravity, the liquid/plastic limit, and the free expansion rate of ben-
tonite decrease sharply within 15 to 30 days after heating, the corresponding reduction amplitudes are
2.5%, 3.1%, and 28.3%, respectively, and then their change values are tiny. It is also found that the

mineral composition transformation, absorbed water desorption, and microstructure changes of ben-
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tonite are the fundamental reasons for the physical properties variations of bentonite under high-tem-

perature conditions, and these three factors influence each other.

Keywords: M X80 sodium bentonite; physical properties index; heating time; high-temperature condi-

tion; absorbed water
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Table 1 Basic physical properties of bentonite at room temperature
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Table 2 Major chemical components of bentonite

B 2%

Si0, ALO, Fe,0; CaO MgO Na,0O P,0; K,0 TiO, HAh

62.52 20.32 6.11 2.70 2.42 1.64 0.76 0.65 0.21 2.67
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Table 3 Heating times of samples in different tests
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