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The early stages of coalescence and polymer diffuisi latex films based on
poly(butyl acrylateco-methyl methacrylate) were examined by fluorescence
resonance energy transfer (FRET). These experinnats carried out using a novel
device that allowed us to arrest the drying of thet film, and to carry out
fluorescence decay measurements with position @otitrough low magnification
microscope optics. Most latex films dry as a movirant. When water evaporation
is arrested, the movement of the drying front ceashis feature of the experiment
allowed us to carry out FRET measurements, andadwoitor the extent of polymer
diffusion, at various distances across the sampi@ the edge of the drying front.
Individual experiments were performed at°Z3and fixed humidity.

We found that relative humidity plays an importaote in latex particle
coalescence and in the subsequent polymer diffusiep. An increase of relative
humidity delays the onset of polymer interdiffusiadjacent to the drying front.
This fact shows that coalescence and diffusion dbnecessary occur with the
passing of the drying front. We can explain ouublssby considering that after the
drying front has passed, there is still a thin fidihwater between the packed latex
particles that blocks the on-set of polymer intéudion.

In this particular latex polymer, once the film*“dry”, the rate of polymer
diffusion is strongly enhanced by an increase ilatinee humidity. This result
indicates that water molecules act as a plastidzgsromote the rate of polymer
diffusion.



