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ABSTRACT

Based on the surface pre-melting model, accuraentbhdynamic relations of the
melting temperature of nanocrystals with differesthapes (tetrahedron, cube,
octahedron, dodecahedron, icosahedron, nanowired derived. The theoretically
calculated melting temperatures are in relativedgagreements with experimental,
molecular dynamic simulation and other theoretieallts for nanometer Au, Ag, Al,
In and Pb. It is found that the particle size ahdpge have notable effects on the
melting temperature of nanocrystals, and the sm#ike particle size, the greater the
effect of shape. Furthermore, at the same equivakius, the more the shape
deviates from sphere, the lower the melting tentpegais. The value of melting
temperature depression of cylindrical nanowire ust jhalf of that of spherical
nanoparticle with an identical radius. The theasdtirelations enable one to
guantitatively describe the influence regularitefssize and shape on the melting
temperature and to provide an effective way to iptednd interpret the melting

temperature of nanocrystals with different sized simapes.

1. Introduction

The melting temperature of nanocrystals presentssiderable depression
compared with their bulk counterparts due to thgdasurface-to-volume ratio of
nanocrystals [1-6]. The melting process is oftaroived in the preparations, studies
and applications of nanocrystals, and the correatesearch on melting has always

been one of the hotspots in the academic fieldlyEar1909, Pawlow proposed a
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