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v-ray effects on lipophilic and hydrophobic properties of polypropylene foaming materials

CAI Peijun  WEN Xin WANG Xiaojun YAN Kun YANG Chenguang
(Hubei Key Laboratory of Advanced Textile Materials & Application, College of Materials Science and Engineering,
Wuhan Textile University, Wuhan 430200, China)

ABSTRACT The effects of y-ray irradiation on the lipophilic and hydrophobic properties of two types of
polypropylene (PP) foam materials were systematically studied. Isotactic polypropylene (iPP) and high-melt-
strength polypropylene (HMSPP) sheets were prepared by hot pressing with a thickness of 1 mm, and then PP foams
were prepared by supercritical CO, batch foaming. Finally, the foamed samples were irradiated with y-rays. The
results showed that the melting points and crystallization temperatures of the two foams decreased after irradiation.
The scanning electron microscope images showed that the cell walls of both PP foams appeared cracks and the
roughness of the foam’s cross-section increased significantly. The water contact angle of iPP foam largely increased
by 26.4%, and the contact angle of HMSPP foam increased from 135.2° to 141.8°, which almost reached the super-
hydrophobic level. The enhanced roughness increased the hydrophilic defects and the droplet adhesion resistance.
Moreover, the appearance of the cracks in the cell walls increased the connectivity between cells, which largely
increased the foam oil absorption permeability and the oil absorption quantity. This study provides a method for
preparing lipophilic and hydrophobic foam.
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Fig.1 Schematic diagram of preparation of lipophilic and hydrophobic PP foaming materials by irradiation
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Table 1 Microcellular structure parameters of iPP and HMSPP foams
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