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Interactions and phase change dynamics of water in limited space.

Motohiro, Mizuno
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In the present investigation, the states of the water in the mesoporous materials
were analyzed by NMR method in order to obtain new knowledge of the freezing process and the
liquid-liquid transition of water in the limited space. For the water in the mesoporous silica MCM-41
with uniform pore size, the gradual transition from high density water to low density water was observed
around freezing temperature of water at the outlet of cylindrical pores. The mesoporous silica SBA-16
possesses three- dimensional networks of cylindrical pores and cagelike pores. When the cylindrical pore
size is sufficiently small compared to cagelike pore size, the water in the cagelike pores freezes at 232
K before the water in the cylindrical pores freezes. The water at the outlet of cylindrical pores, which

exists around the water in the cagelike pore, plays an important role in lowering the freezing
temperature of the water in the cagelike pore.
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