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Free Volume Hole Size Evaluation of Polymeric Coatings
and Its Degradation Analysis Using Positron Annihilation Lifetime Spectroscopy
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Abstract

Positron annihilation lifetime spectroscopy (PALS) is unique characterization technique to probe
sub-nanometer scale voids in the polymeric materials. Lifetime of ortho-positronium measured by
PALS can concerned with free-volume hole size in polymer. In this paper, we pointed out the principal
of PALS shortly, and demonstrated the application of PALS for study on degradation of the polymer
coating. Photodegradation of acrylic-urethane coating was studied by using PALS, classical solvent
swelling analysis, and infrared spectroscopy. PALS and solvent swelling analysis are complementary
techniques, because solvent swelling analysis illustrates the information of nanoscale pores and PALS
is more sensitive for much smaller pores. We enable to discuss the internal structure alterations in
aging process by use of these characterizations. The chemical modification in photo-aging was also
monitored by infrared spectroscopy. Multi-scale analysis for the degradation of acrylic-urethane could
be implemented by combining abovementioned techniques.
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