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A New Phase Transition and Involved Structural Change
of Confined Cyclohexane
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Abstract: We found by adiabatic calorimetric and X-ray powder diffraction measurements that cyclohexane
confined into pores with a diameter of nm scale exhibits first order phase transition of a new type at 154 K. Emergence
of the 1st order transition was restricted only to pores whose diameter was smaller than 3.0 nm, the transition
temperature was independent of the pore sizes of confinement, and the transition enthalpy revealed a peak at around
the diameter of 2.5 nm. These imply this transition is a liquid-liquid transition. Temperature dependence of X-ray
diffraction intensities indicated development of a structural correlation around 0.3 nm at lower temperatures in
accompany with the transition: This is consistent with the calorimetric findings.
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Fig.1 Pore diameter dependence of the phase transition
temperature of confined cyclohexane, referred to Dosseh et al®
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Fig.2 Heat capacities of confined cyclohexane: diameters of
confined pores are 6.8 nm, 3.8 nm, 3.2 nm, 2.9 nm, 2.2 nm, and

1.9 nm, respectively. Transition temperature (7, = 154 K) to a
new phase is indicated with a dashed line.
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Fig.3 Heat capacity of confined cyclohexane into 1.9 nm pores
between 140 K and 160 K. Filled circle represents standard heat
capacity and open circle represents heat capacity for the sample
super-cooled without the transition at 154 K.
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Fig.4 Pore diameter dependence of the phase transition of
confined cyclohexane including the present work: Inset shows
the enthalpy associated with the phase transition at 154 K.
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Fig.5 Heat capacities of confined cyclohexane: pore diameters
of confinement are (a) 3.2 nm, (b) 2.9 nm, (c) 2.2 nm, and (d)
1.9 nm, respectively. In panels (b)-(d), heat capacity humps are
found around 130 K. Transition temperature (7 = 154 K) to the
new phase is indicated with a dashed line. Solid lines in each
figure indicate heat capacities of cyclohexane of crystalline
state.
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Fig.6 Spontaneous enthalpy-relaxation rate of confined

cyclohexane: pore diameters of confinement are (a) 3.2 nm, (b)
2.9 nm, (c) 2.2 nm, and (d) 1.9 nm, respectively. In panels
(b)-(d), large heat-absorption effects are observed around 130 K.
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