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Influence of changes in the molecular structure of starch on the
mechanical properties of biomass composites

ZHANG ChuanWei LI FangYi" LI JianFeng XIE Qi XU Jie CHEN Shuai

( Key Laboratory of High Efficiency and Clean Mechanical Manufacture Ministry of Education

School of Mechanical Engineering Shandong University Jinan 250061 China)

Abstract: New biomass composites that can be used in the field of packaging were prepared using starch and plant
fiber. The plasticization of starch improved the mechanical properties of the starch-based biomass composites. In or—
der to further reveal the mechanism underlying the effects the changes in the molecular structure of starch before
and after plasticization were investigated with the aim of understanding their influence on the physicochemical
properties. The changes in crystal structure were analyzed by X—ay diffraction. Changes in intermolecular hydroxyl
group interactions were studied by infrared spectroscopy. It was found that the crystalline structure of starch was
changed during the plasticizing process and the type A crystalline region was destroyed. New hydrogen bonds be—
tween plasticizer and starch molecules were formed. It was shown by mechanical properties testing that the tensile
strength compressive strength and waterproofing properties of the TPS-based composites improved significantly.

The starch crystallinity was reduced the amorphous region of starch increased it became more closely attached on
the surface of the plant fiber the adhesion strength increased and the tensile mechanical properties improved sig—
nificantly. Waterproof properties also improved due to the plasticization of starch chain as the hydrophilic hydroxyl
groups become less available and the decrease in the starch hydroxyl stretching vibration peak in the infrared spec—
trum of plasticized starch validates this conclusion.

Key words: biomass composites; plasticization of starch; molecular structure; crystal structure; mechanical prop—

erties



