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Multicomponent films based on colloidal dispersions have a wide range of applications, including antimicrobial coatings for medical
instruments, conductive textiles for flexible electronics, anti-reflective coatings for optical devices, paints for humid environments
that are resistant to mold growth, and drug-loaded coatings for medical implants. Often, there is a need to spatially control location
of certain components in the film. For example, silver nanoparticles can be used to impart antimicrobial activity to paints, but this
component is expensive and may only be needed in the top few layers of the coating, not throughout the entire film. In principle,
evaporative drying of multicomponent dispersions can be used to create films with a prescribed vertical concentration profile in a
one-step process. In this talk, we present our recent results from atomic force microscopy (AFM) and small-angle X-ray scattering
(SAXS) on films prepared from binary colloidal dispersions containing large and small particles of varying size and initial volume
fraction. Our results show evidence of different types of stratification behavior, including large-on-top (e.g., large particles migrating
to the top surface of the film), small-on-top, and “sandwich”-like layering. We discuss these results in terms of recent theories for
stratification during evaporative drying.
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