
Direct calculation of surface free energy of mannitol by Molecular

Dynamics simulations

N. Di Pasquale
a
and R.L. Davidchack

b

a
Department of Mathematics, University of Leicester, Leicester, LE1 7RH, UK,

E–mail: r.davidchack@leicester.ac.uk

b
Department of Mathematics, University of Leicester, Leicester, LE1 7RH, UK,

E–mail: ndp8@leicester.ac.uk

Surface Free Energy (SFE) is an important property of solid materials in

numerous industrial applications ranging from nucleation [1] to powder �owa-

bility [2]. [e calculation of this quantity through Molecular Dynamics sim-

ulations therefore becomes essential, since it allows to obtain the value of the

SFE directly from its thermodynamic deýnition. Among the diôerent methods

developed to determine this quantity from computer simulations, the cleaving

method [3] calculates the SFE directly in the reversible process that creates a

surface (or an interface) from the bulk system while measuring the work done

on the system during this process. In this work we show the extension of the

cleaving method to a molecular system, the mannitol, which represents a ýrst

step towards the development of a multi-scale methodology which will make

use of the cleaving method with coarse-graining to obtain the SFE for more

complicated systems such as polymers.

1. N. Di Pasquale, D. Marchisio, and A. Barresi, Chem. Eng. Sci. 84, 671 (2012).

2. J. C. Feeley, P. York, B. Sumby, and H. Dicks, Int. J. Pharmaceutics 172, 89

(1998).

3. R. L. Davidchack and B. B. Laird, J. Chem. Phys. 118, 7651 (2003).

1


