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Plasticize of Poly(vinyl chloride) by Blending Water-insoluble Hydrophilic Polymer and
Hydrophilization on the Surface
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Poly(vinyl chloride) (PVC) is widely used in our consumer products and industrial materials.
Originally, PVC shows hard mechanical property, due to the strong cohesive force among the
polymer chains. Blending with a plasticizer such as di (2-ethylhexyl) phthalate (DEHP), the
mechanical property in PVC converts to soft. So, transparent sheet and tube are produced.
However, following two kinds of serious problems should be improved. One is an inhibition of
migration of the plasticizer. The polymer materials easily degrade after the migration. Another
problem is regulations such as REACH (The Regulation for Registration, Evaluation,
Authorization, and Restriction of Chemicals) and RoHS (Restriction on Hazardous Substances). In
this regulation, most of the DEHP derivatives are listed and target. From these problems,
polymeric plasticizer was proposed. The most favorable characteristic is inhibition of the
migration due to the chain entanglement between PVC chain and polymeric plasticizer.

In this study, hydrophilic poly(methoxyethyl acrylate) (PMEA) was selected as the polymeric
plasticizer. PVC was dissolved in good solvent along with acrylate monomer. The mixed solution
was heated, and then the acrylate monomer was thermally polymerized. The resulting solution was
poured onto glass dishes, the solvent was removed under reduced pressure. The resulting PVC
membrane was evaluated in terms of surface wettability, mechanical property, and migration.

The plasticized membrane was slightly colored due to the thermal polymerization. The surface
wettability was evaluated by using static contact angle measurement. The conventional PVC
plasticized with DEHP showed hydrophobic. In contrast, the resulting PVC membrane plasticized
with PMEA was significantly hydrophilic property. The mechanical property of the resulting PVC
membrane was soft; however, it was inferior to the conventional PVC membrane. The migration of
the plasticizer was evaluated by solvent extraction method. The PVC membrane was immersed in
p-cymene, which can dissolve only the plasticizer. After given time, the PVC membrane was
rinsed by hexane and dried under reduced pressure. The change in weight was compared with each
PVC membrane. From the result, 50% of the polymeric plasticizer was remained in the PVC
membrane, although DEHP was fully removed from the PVC membrane.
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