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Pressure-sensitive adhesives (PSAs) adhere to surfaces upon application of light mechanical pressure and are used as tapes 
or labels. PSAs are based on styrene-isoprene block copolymers, natural rubber or acrylates/acrylics with a glass transition 

temperature, Tg, below 0°C. Fine-tuning of viscoelastic properties is necessary to adjust cohesion and adhesion. This research targets 
the film formation of water-borne acrylic PSA dispersions. Polymer dispersions consists of polymer particles dispersed in water 
which are stabilized by surfactants. Film formation of dispersions consists in compaction, particle deformation and interdiffusion. 
1 Acrylics in PSA dispersions have a low Tg, therefore particle deformation and polymer interdiffusion are fast, even at room 
temperature. Due to their low Tg, acrylates are already tacky but lack cohesion, and thus have to be cross-linked. Cross-linking 
impedes polymer interdiffusion and can lead to the formation of a fragile film. We study film formation of industrially relevant 
acrylic PSA dispersions provided by BASF SE by employing Förster resonance energy transfer (FRET, reporting interdiffusion) 
and intensity of scattered excitation light (reporting particle deformation). To use FRET, dispersions were prepared twice, once 
with fluorescing donor-labeled polymer chains and once with acceptor-labeled chains. By analyzing how the shape of donor 
decays obtained on a blend of donor- and acceptor-labeled latexes change over film formation time, the progress of polymer 
interdiffusion, quantified by the fraction of intermixing (fm in Figure 1) can be followed. 2 Particularly impact of polymer cross-
linking on interdiffusion was studied. A dispersion with uncross-linked chains was blended with the ionic cross-linker, aluminum 
acetylacetonate (Al(acac)3), to explore its influence on polymer interdiffusion. Interdiffusion studies suggest that most of chains are 
uncross-linked in the wet dispersion and that Al3+ ions interconnect the polymer chains during interdiffusion when acetylacetone 
evaporates. The final film has a gel content of 75%, proving reversible polymer cross-linking.

Figure 1: Impact of polymer architecture on film formation of PSA dispersions. a) Progress of polymer interdiffusion reported by FRET data (“fraction of 
intermixing” fm), b) Progress of drying and particle deformation reported by intensity of scattered excitation light, Iscat. Al(acac)3 = aluminum acetylacetonate.
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