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Abstract

To analyze the relationship between dry density, water content, porosity, saturation and thermal
properties, Hot disk thermal constants analyzer is used to measure the thermal properties of com-
pacted Xinjiang Altay bentonite under different conditions. The test results of thermal conductivity
are analyzed by several models. The experimental results show that thermal conductivity, thermal
diffusivity and volumetric specific heat increase as the dry density and water content increase, and
for the same water content, the thermal conductivity, thermal diffusivity and volumetric specific
heat decrease as the porosity increase. When the saturation is more than 20%, exponential rela-
tionships between saturation and the thermal conductivity, thermal diffusivity, volumetric specific
heat are observed respectively. By contrast, the equation obtained by experiments and Kahr’s model
is more suitable for predicting the thermal conductivity of Xinjiang Altay bentonite.
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Figure 1. Thermal constant analyzer (Hot Disk TPS2500S)
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Figure 2. The relationship between thermal conductivity and dry density
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Figure 3. The relationship between thermal conductivity and porosity
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Figure 4. The relationship between thermal conductivity and saturation
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Figure 5. The relationship between thermal diffusivity and dry density
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Figure 6. The relationship between thermal diffusivity and porosity
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Figure 7. The relationship between thermal diffusivity and saturation
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Figure 8. The relationship between specific heat and dry density
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Figure 9. The relationship between specific heat and porosity
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Figure 10. The relationship between specific heat and saturation
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Figure 11. Comparison of predicted and measured values by the ex-
perimental equation
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