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Differential Scanning Calorimetry (DSC)

DSC analysis was conducted determine the range of activation temperatures for both
chemical blowing agents (CBAs). The samples were heated to 50 °C, isothermally kept for
10 min, then heated to 300 °C at a rate of 10 °C/min.
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Figure S1. DSC curves for AV and UC CBA as received at a heating rate of 10 °C/min.

The first melting curve for both resins at around 100 °C is indicative of the carrier
resin melting. The later curves indicate the active components in the CBAs decomposing
and producing gas. The first endothermic peak corresponds to sodium bicarbonate de-
composition. The second endothermic peaks correspond to decomposition of citric acid.
Based on these results, both CBAs appear to contain a combination of sodium bicarbonate
and citric acid as active ingredients, although in different quantities. AV CBA appears to
have a substantial sodium bicarbonate component, whereas UC has a substantial citric
acid component. Based on these results, the peak barrel temperatures for AV and UC CBA
were chosen as 215 °C and 230 °C, respectively.
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Thermogravimetric Analysis (TGA)

A TGA instrument (TGA Q50, TA Instruments Inc., New Castle, DE, USA) was used
to determine the weight percentage of gas released by either CBA. For testing, the mate-
rials were heated to 50 °C, then heated to 250 °C or 300 °C for AV and UC CBA respec-
tively, at a rate of 10 °C/min.

The results from Figure S2 show that at the peak barrel temperatures, AV CBA re-
leases a higher weight percentage of gas than UC CBA. AV CBA has a weight loss of 13.5%
and UC CBA has a weight loss of 9.9%. The reactions for citric acid and sodium bicar-
bonate both release a 1:1 mol ratio of CO2 and HzO in their decomposition reactions [1],
therefore the proportion of weight loss made up of COz is the same for UC and AV CBA.
This demonstrates that AV CBA is releasing a larger amount of COzinto the polymer melt
than UC CBA at the respective peak barrel temperatures used in this study.
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Figure S2. TGA curves for AV and UC CBA indicating weight % from 50 °C to 250 °C at a heating
rate of 10 °C/min. Vertical lines indicate peak barrel temperatures for the respective CBA.
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