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Water is one of the most abundance molecule that shape the earth’s surface. In this PhD thesis, the main object is to
study the thermodynamic of ice and clathrate hydrate, both are crystalline solid mainly made of water. The first study
focused on the negative thermal of ice using monatomic water (mW) model. The second study is associated with the

solubility of apolar molecules in water in the presence of clathrate hydrate.

(1) An adjustment of mW parameter called tetrahedrality parameter, A, is proposed to recover the negative thermal
expansion of ice observed in experiment. The thermal expansivity of a crystal can be related to the so-called
Griineisen parameter. The calculation utilizing the quasi-harmonic approximation allowing us to calculate the
component of thermal expansivity of a crystal such as the heat capacity and the Griineisen
parameters of individual intermolecular vibrational modes. Thus, the relation between Griineisen
parameter and A can be investigated.

(2) The thermodynamic stability of clathrate hydrate structure is strongly influenced by the presence of guest molecules.
Many studies have been performed to understand the mechanisms of formation and dissociation of methane hydrate.
The calculation shows dissociation pressure from calculation is in agreement with the experimental result. Thus,
revised vdWP method is reliable in examining the thermodynamic details from various clathrate hydrate. In the
presence of clathrate hydrate, the solubility of the guest molecule in the aqueous phase increases with increasing
temperature. On the other hand, in the absence of clathrate hydrate, the solubility of guest molecule decreases with

increasing temperature.
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