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Development of Control Method of Polymer Surface Microstructure by Atomic Oxygen
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Atomic oxygen (AO) collides with a polymer with a relative velocity of 8
km/s, which oxidizes and erodes its surface, forming nano- and microscale protrusions. This study
aims to clarify the mechanism of the formation of protrusions for developing a surface modification
method using AO irradiation. The sizes and numerical density of formed protrusions differed among
polyethylene, polypropylene, and polystyrene, while the mass losses and changes in chemical bonds
due to AO irradiation were almost the same. The evaluation using positron annihilation lifetime
spectroscopy showed that the higher-order structure of a polymer (conformation of polymer chains)
would affect the spatial scales where AO interacts, determining the morphologies of formed

protrusions.
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