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[0 O As nanostructured materials are structures far away from thermodynamic equilibrium and since they have
short transport pathways[ fast diffusion and rapidtransformation kinetics often lead to coarsening and to the
deterioration of themicrostructure and the associated properties.[] [1 Thus[ ensuring the stability of thenanoscale
structures is a key issue. Aside from restricting the range of candidate materials to the class of refractories such as
ceramics or high-melting pointmetals that are kinetically stabilized at or near ambient conditions(] a
compositeapproach involving either two nanosized phases or an extended polycrystallineor amorphous matrix and
a nanocrystalline pore phase are obvious solutions forthe latter issue since the material transport required for
coarsening is severelyhampered by a composite structure with limited mutual solubility. This routealso includes
surface-functionalized nanoparticles asC1 for exampled presented bymetallic nanoparticles with a shell consisting
of organic ligands or of a naturaloxide of the metal [60].00 0 However[ it is inherent to nanocrystalline materials
thatthe analysis of microstructure-property relations needs to consider internal interfaces rather than the surface of
the nanoscaled structural units. Especially withtwo-phase nanocompositest] heterophase interfaces with the
additional degree offreedom given by the position-dependent composition and possible concentration gradients
need to be regarded. An important and basic aspect concerningthe functionality of a given material is presented by
the respective phase equilibrium that determines the stable structure and the phase distribution and thus therelated
materials properties. In factt] modifying the phase equilibrium by alloyingto improve the performance of a
material has been the first and most successful step to modern materials science. However[ the phase diagrams are
mostlyunknown for nanostructured materials. In factCl some observations on ligandcapped magnetic
nanoparticles indicate that the energetic contribution due to thebonds at the interface effectively shift the
underlying phase stability ranges suchthat the equilibrium phase is different for the coarse-grained or the
nanocrystalline material [60].00 O YetO as will be shown below[] already the presence of internalheterophase
interfaces contributing an excess free energy is sufficient to modifyseverely the phase equilibrium and the associated
phase transformations in nanosize alloy systems. Even the accepted rules to construct phase diagrams need tobe
modified if nanoscaled alloy systems are considered [61].00 O O O
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