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Abstract

Project Code: MRG5080218

Project Title: Nanoscale Modeling and Simulations of Porphyrin Monolayer Film at
the Water-Air Interface
Investigator: Assist. Prof. Dr. Sriprajak Krongsuk, Khon Kaen University
E-mail Address: srikro@kku.ac.th
Project Period: 2 Years 9 A6 366
In this project the porphine (PH,) monolayer structure and dynamical properties
have been investigated using a molecular dynamics simulation technique. The porphine-
water potential model has been newly developed base on ab initio calculations.
Consequently, the structural properties of the PH, molecule in aqueous solution have
been investigated using the Monte Carlo method. This study reveals that there are two
water molecules in the first hydration shell of the PH, molecule ie., one lies above and
another one lies below the PH,’s plane. Each of the two water molecule is favored to
point two hydrogen atoms to the center of mass of the PH,. This orientation is good
agreement with the ab initio calculation of the PH,-water interaction in a gas phase. The
effect of surface concentration on the structure and stability of the PH, monolayers at
the water-gas interface have been studied by using molecular dynamics simulation. Five
monolayer systems having different surface concentrations were investigated in order to
cover a full range of the experimental TT-A isotherm. The simulation results show that
increment of a number of the PH, molecules not only affects the significantly decreasing
water density at the interface but also the monolayer surface tensions. The calculated
surface tensions of the five systems indicate that the monolayer phase transfer
corresponding to gaseous, expanded, condensed, and collapsed phases are observed.
The hydrogen bonding between water and the PH, molecules at the interface plays an
important role on the monolayer film formation, especially at the lower surface

concentrations.

Keywords:  Porphine Monolayers, Molecular Dynamics, Monte Carlo, Hydration

Structure, Concentration Effect
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