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Soft X-ray Absorption Spectroscopic Analyses to Adhesion and Degradation of a Sealant by
Utilizing “NanoTerasu”

Abstract

Analytical research has been initiated using NanoTerasu, a next generation synchrotron radiation
facility, to improve the long-term durability and adhesion reliability of sealants, adhesives, and coatings,
and to elucidate their degradation mechanisms. This report presents the results of applying soft X-ray
absorption spectroscopy (XAS) to analyze the aging degradation of a modified silicone sealant (MS-1)
and the low-adhesion interfaces. XAS enables pinpoint analysis of the chemical bonding states on the
surfaces of adhesives and sealants. In sealant adhesion tests, XAS analysis was performed on the
surfaces of coated steel and aluminum sheets with or without buffing, which affects adhesion. The
results indicated that buffing improves adhesion by increasing the anchoring effect and functional
groups due to the increased their surface area, introducing oxygen-containing functional groups, and
removing the poorly adhesive surface layer, with the degree of contribution varying depending on surface
specifications. On the other hand, the cross-sections of 20- and 30-year durability-grade MS-1 sealants
that had undergone accelerated deterioration in exposure tests were analyzed by XAS. The analysis
showed that the polyol skeleton and plasticizer components decomposed and disappeared, while the

acrylic polymer framework remained intact, thereby maintaining the durability of the sealants.
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