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Preparation and mechanical property analysis of

a biomimetic mineralized polyvinyl alcohol composite film
ZHENG Zhijian, ZHANG Jingjing s KONG Xiangdong » ZHAO Ruibo
(School of Materials Science & Engineering, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: To improve the mechanical properties of polyvinyl alcohol (PVA) films, carboxymethyl
chitosan (CMC) and calcium phosphate oligomer (CPO) were introduced by biomimetic mineralization
strategy. A novel PVA film (PVA/CMC/CPO film, PCC) was prepared by organic and inorganic
copolymerization. The morphology, hydrophilicity. crystallinity, thermal stability, rheology and
mechanical properties of PCC films were tested and characterized, and the influence of CPO content on the
material properties of the PCC film was studied. The results showed that PVA and CMC induced the
mineralization of CPO to form hydroxyapatite (HAP) fibers., resulting in organic and inorganic PVA
composite membrane materials. This effectively improved the uniform distribution of PVA, CMC., and
CPO within the membrane materials, enhancing the hydrophobicity and thermal stability of the PCC film
while maintaining good light transmittance at 85.3%. Notably, the elastic modulus of the PCC film
containing 24 % CPO reached 33.1 MPa, and the elongation at break reached 823%. The PCC composite
film prepared in this study demonstrates good mechanical properties and shows promising application

prospects in the field of functional materials.
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