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• The water content dictates the heat capacity of

bentonite.

• The air volume fraction plays a critical role in

determining the thermal conductivity of

bentonite.

• Low dry bulk density and high temperature

enhance the thermal expansion of bentonite.

• Hydraulic conductivity and water self-diffusivity

are highly sensitive to orientation, temperature,

and dry density.

Bentonite is a fine-grained geologic material

consisting mainly of montmorillonite clay. It is an

important component in current efforts to design

engineered barrier systems for the isolation of

radioactive waste. However, constitutive relations

characterizing the thermal-hydrologic-mechanical-

chemical (THMC) coupled properties of bentonite in

variable temperature and dry density conditions

remain incompletely understood.
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