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Affinity estimation of organic-inorganic interfaces using molecular simulations
and its development to design of composite materials
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An estimation method of the work of adhesion indicating the interfacial
affinity between surface-modified inorganic solid materials and organic solvents has been
established by using molecular dynamics simulations with the phantom-wall method, one of the
thermodynamic integration methods. The effects of surface-modifying molecules, organic solvents and
surface coverage on the interfacial molecular structures and the work of adhesion were investigated.

In the case of decanoic acid (surface-modifying molecule)/hexane (solvent) system, the work of
adhesion took the maximum value at 75% surface coverage due to the interfacial molecular structures.
For surface-modifying molecules and solvents, the work of adhesion increased as the degree of
penetration of solvent molecules into the layer of surface-modifying molecules increased.
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Fig. 1 Simulation model of organic-modified
Al>Og/organic solvent system.
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Fig. 4 Side views of the molecular structures in the vicinity of the
decanoic acid-modified Al,Os/hexane interface
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