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Reaction mechanism of halogen-free epoxy reaction by use of environment-friendly
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We have developed a green powder-phase epoxidation reaction (Nonhalite method)
to synthesize halogen-free epoxy compounds efficiently. The reaction is performed with the powder state
comprising of a polyacid catalyst dispersed on apatite powder, and the added liquid reactants, an organic
compound and aqueous hydrogen peroxide. The method is an innovative technology using the surface of
apatite powder as the special reaction media, and the reaction depends on the properties and forms of
apatite powder.

We synthesized some series of apatite which are changed by a parameter of the physical chemical
properties and the forms, and investigated the influence of them on the epoxidation. We have found that
for chemical compositions carbonated apatite and fluorinated apatite are more suitable for the powder
state epoxidation than hydroxyapatite and that the crystallinity of apatite is more important than the
forms of apatite powder such as particle size and particle size distribution.
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