
First Order Phase Transition 
of Physically Restricted 
Molecules 

Dana Lasher and Samuel Amanuel
Department of Physics and Astronomy, Union College, 
Schenectady, NY



Objective
� To study the first order phase transition of 

simple organic compounds inside nanopores.
� To study the effects polar groups, such as –

OH,  on the melting temperature of organic 
compounds inside nanopores.



Experimental

Undecane (C11H24)

1-Undecanol (C11H24O)

Porous Silica (SiO2)

- PerkinElmer, Diamond DSC
- Heating rate 10 oC/min 

Heating Procedure



This chart displays data obtained during the heating of 1-Undecanol confined in porous 
silica.  Heating was done at a rate of 10 oC/minute.  Pore sizes ranged from 70 to 1000 
Angstrom.



Plot of pore size versus delta H for 1-Undecanol confined in porous Silica.  
Delta H increases with pore size.



Plot of pore size versus melting temperature for 1-Undecanol confined in porous Silica.  
Melting temperature increases with pore size.



Future Work
� Continue research with 1-Undecanol and 

Undecane in Silica Pores.
� Determine the effects of the –OH group in the 

Undecanol on first order phase transition of 
the compound.

� Determine the effects on first order phase 
transition due to confinement in Silica pores.
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