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Stain-free 3D mapping of polymer-blend morphologies

Muto, Shunsuke
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This study developed a novel method for separating and visualizing
polymer-specific chemical species by applying dimensionality reduction to spectrum image data
obtained by electron energy loss spectroscopy (EELS) with scanning transmission electron microscopy
(STEM). It was found that low acceleration voltage and room temperature conditions were the most
damaging, primarily due to thermal damage caused by temperature increase. At an acceleration voltage

of 1000 kV, some damage was observed at both room and low temperatures, primarily to C=C double

bonds and benzene rings, but it was shown to have no effect on the visualization of the polymer
species distribution. As a result, a technique for imaging polymer alloys without staining their
components has been established.
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