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Development of Environmentally Friendly Hard Coatings
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Abstract

Nowadays, biomass plastics are under great attention because of the global environmental problem,
and have been developed as substitute materials for petrochemicals from the viewpoint of global environ-
mental conservation. Especially polylactic acids (PLAs) are one of the most potential materials with
biodegradability, good physical and mechanical properties, and have already applied for mobile phones,
PC packages, coatings, and parts for automobiles. However, PLAs do not have sufficient properties such
as thermal stability and ductility, so that the improvements are necessary for commercial uses. On the
other hand, a lot of polymer-silica nanohybrids with both of organic and inorganic properties have been
developed to improve thermal stability, mechanical properties, and durability by incorporating silica into
polymers.

In this study, PLA-silica hybrids were synthesized by sol-gel method to improve thermal and surface
properties. The thermal (thermal degradation and glass transition temperatures) and surface properties
(surface hardness) were improved by hybridizing silica with PLA. The pencil hardness of the hybrid
coatings showed 5H. The PLA-silica hybrid coatings are defined as “Biomass Plastics” and expected to
apply to environmentally friendly hard coatings.
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