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Development of Polymer / Inorganic Hybrid
Materials with Ultraviolet / Heat-rays
Protection and Their Physical Properties (Part 1)
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Abstract

We prepared poly (propylene glycol) (PPG) / titania and poly (ethylene glycol) (PEG) / CuO hy-
brid materials with the ultraviolet and heat-rays protection by using the sol-gel method.

In the case of the PPG / titania hybrid films, the hybrids showed high transparency in the visible
light region and the film containing 10 wt% TiOPr cut off the ultraviolet region below 320 nm. Inor-
ganic domains composed of titania and silica were formed in the hybrids, the size of the domains in-
creased with increasing TiOPr. The PPG segments were restricted, and the storage modulus at the
rubbery-plateau region increased with increasing TiOPr. The increase in M, of PPG increased the
amount of titania per ethoxysilyl end groups of PPG when the TiOPr content was constant, and the
domain size thus became larger.

In the PEG / CuQ hybrid films, the hybrid containing 20 wt% CuOEt cut off the ultraviolet region
below 400 nm, and it was transparent in the visible light region of 500 nm. Furthermore, it cut off
heat-rays of 850 to 1100 nm. All hybrid materials were formed 3 D networks via Si-O-Si bonds. CuO
was amorphous state in the hybrids, and it was dispersed as CuO clusters in the PEG matrixes.
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