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FR3CAE B Degradation Mechanism and Stabilization of Polypropylene induced by Chemical

Solutions "

" Molded parts of polymeric materials are frequency used under stress loading when treated
with heated acid and alkaline solution. When molded parts are used under such conditions,
degradation is caused, and strength or toughness decrease. The general modes of the fracture of
polymeric materials are brittle fracture and ductile fracture. Brittle fracture of most polymeric
materials, such as polypropylene (PP), occurs when the fibrillar bundles are ruptured by a
strain constraint-induced stress concentration, whose strength exceeds the craze strength in a
local plastic zone comprising voids and fibrils. However, ductile fracture occurs when the
stress exerted on the fibril, formed by uniform and large plastic deformation, exceeds critical
strength. This study investigates the degradation mechanism of toughness of PP immersed in
various chemical solutions, and determines the dominant structural cases of degradation and
stabilization.

The mechanism for degradation of homo PP and block PP due to treatment with heated
chemical solutions was examined by three-point bending tests with U-notched bars in a plane
strain state. When homo PP was freated with sodium hydroxide and sulfuric acid solution,
increase in yield stress due to heat treatment was the dominant factor for decrease in toughness
of homo PP. In nitric acid solution, tie molecules that connect lamellar crystals were ruptured
near the surface of specimen. This resulted in a decrease in the molecular weight and in the
formation of surface crazes. Since surface crazes easily transformed into cracks with small
radius, the strong strain constrained caused stress concentration, resulting in brittle fracture of
homo PP. In block PP, since the nucleation of numerous voids from dispersion phase caused
the relaxation of stress concentration with release of strain constraint, brittle fracture did not
cause and durability due to chemical solutions were improved.
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