High-resolution swelling data using a simple method
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In this work, we present a simple method in which solvent induced swelling of
crosslinked polymers is monitored continuously (Figure 1). We demonstrate how
analysis of the high-resolution data enables insights into the different stages of
swelling, network properties, and network-solvent interactions. The method can
identify transient swelling behavior as highlighted by the discovery of a swelling
overshoot in silicone elastomers, which, to our knowledge, has not previously
been observed.
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Figure 1. Schematic of the method for measuring and analyzing the relative area
increase over time of silicone elastomers immersed in heptane (dark red) and
ethyl acetate (pink).

The method uses a portable microscope (Dino-Lite AM4115ZT-EDGE, NL) to
capture images of elastomer discs during solvent immersion. A purposedly
written script in Fiji (Image), US) semi-automatically analyzes the images and
returns swelling data, from which the different swelling phases, swelling rate,
and swelling degree can be extracted.

Using the method, we studied the swelling of hydrosilylation-cured silicone
elastomers with controlled network properties (crosslinking densities and filler
loadings) in various solvents. The study enabled conclusions on complex solvent-
polymer-filler interactions and gave insights into how swelling dynamics are
influenced by network parameters and solvent quality.
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