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Water confined in nanometer-scale pores plays a key role in various fields, such as 

chromatography, membrane proteins, catalysts, fuel cells, and nano technology. Thus, the 

structure and dynamic properties of confined water at the molecular level is essential for 

understanding the unique properties and the underlying mechanisms of various processes in 

the confined systems. Furthermore, water confined in pores of ~21 Ǻ is not frozen in the 

temperature down to 140 K due to both confinement and interfacial interaction effects. This 

unique property of low-temperature of confined water has drawn much attention in 

connection with the hypothesis of the 2
nd

 critical point between the liquid-liquid transition of 

bulk water proposed by simulation works. The present talk is focused on the liquid-liquid 

transition of water confined in mesoporous silica MCM-41 C10 whose pore diameter is 21 Ǻ, 

which has been evidenced from the thermal behavior, structure and dynamic properties of 

confined water obtained by heat capacity, X-ray and neutron diffraction, and neutron spin 

echo measurements. The dynamical crossover from non-Arrhenius to Arrhenius type behavior 

of confined water at 220-230 K corresponds to the high-density water – the low-density water 

phase transition. The origin of the liquid-liquid phase transition of confined water will be 

discussed at the molecular level.    
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