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Polystyrene (PS) foams are used for packaging and mainly as thermal insulators. PS
microcellular foams have the potential to replace common commercial PS foams (with cell
sizes above 100 um) because they can offer improved thermal insulation properties [1, 2].
This improvement is reached by decreasing the cell size below 10 um. Such microcellular
foams can be prepared using supercritical CO, (scCO;) as the blowing agent. However,
the prepared microcellular foams often have an insufficient porosity that is lower than 90 %.

In this work, we use co-solvents to increase the foam porosity. Microcellular PS foams
were prepared by the pressure induced foaming method using scCO, and various co-solvents.
The foam morphology was characterized via SEM. The effect of co-solvents on the foam
morphology was the following: the use of co-solvents caused an increase in porosity
by the occurrence of larger cells and the formation of interconnected cells, which made
the morphology less homogeneous. But at higher co-solvent concentrations (e.g., > 6 wt.%,
at 70°C) the morphology became homogeneous and a very high porosity was reached (Figure
1). Additionally, the use of co-solvents enabled us to prepare homogenous microcellular
PS foams at lower impregnation temperatures, which has not been possible before just with
the use of scCO».

Figure 1: Cross-section cut of a microcellular PS foam.
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