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	Abstract:
The design of innovative coatings with multifunctional properties is very challenging. Self-stratification can be an alternative as it is an eco-efficient process allowing the formation, in only one application, of a multi-layer film gathering the following properties: adhesion to a substrate, a functional property such as flame retardancy and weathering protective properties and potentially many others. This effective and economical concept thus allows reducing the number of steps to coat a substrate, while providing a coating with equivalent or better performances than a common three layers process (primer-functional coating-topcoat), also reducing the amount of energy used, the pollution and waste generation1.
For self-stratification to occur, liquid coatings must contain at least two partially incompatible thermosetting and thermoplastic polymers dissolved in a common solvent blend2. In this work, an innovative self-stratifying coating based on epoxy (DGEBA)/silicone blend has been developed and applied on polycarbonate substrate. Perfect self-stratification was evidenced by microscopic analysis coupled with X-ray mappings3 (Figure 1). Flame retardant additives (2-10 wt.-%) were added to the formulation and the fire properties were evaluated via the determination of the Limiting Oxygen Index (LOI), UL94 and via Mass Loss Calorimetry (MLC). Some of the coatings allowed the formation of a protective barrier against fire and led to V0 rating at UL94 test and an increase of 28% to 35% in oxygen at LOI test. However, the increase in more stringent regulations on toxicological and environmental aspects now leads to the need of “green” flame retardant self-stratifying coatings. In this work, a “greener” self-stratifying coating with bio-based epoxy resin and specific solvent blend replacing xylene (Figure 2) will be presented and fully commented.
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Figure 1: SEM micrograph of a cross section of a DGEBA/silicone based coating in butyl acetate : xylene (1:1); (a) self-stratified coating (b) EDS mapping of Silicon.
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Figure 2: SEM micrograph of a cross section of a bio-based epoxy/silicone based coating;             (a) self-stratified coating (b) EDS mapping of Silicon.
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