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Fig.2 Degradation mechanism of starch
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Tab. 1 Application of plasticizers in thermoplastic starch
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Tab. 2 Structure and performance advantages of natural fiber reinforced materials
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Tab. 3 The advantages of inorganic mineral reinforcing materials
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Tab. 4 The advantages thermoplastic starch reinforced by other materials
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Research progress of starch based biodegradable materials

Gao Shuyan, Li Jiadong, Chen Ye, Liu Xupo., Qi Jing

(School of Materials Science and Engineering, Henan Normal University, Xinxiang 453007, China)

Abstract: Nowadays. the plastic products used in people’s daily life are mainly prepared through the petrochemical in-
dustry. Considering the shortage of petroleum resources and the non-degradability of traditional plastics, it is increasingly sig-
nificant to develop green, low-cost, degradable and recyclable plastic products. Starch-based materials have many advantages of
renewability, broad resource of raw materials and high performance manipulation and so on, making them a promising alterna-
tive to traditional non-degradable plastics. However, starch-based materials possess strong hydrophilicity and are prone to
swell, deform and even dissolve in water, resulting in a sharp decline in the mechanical strength and toughness, which make
them difficult to meet the demands of practical applications. Therefore, improving the mechanical strength and hydrophobic
property is a key bottleneck in the study of starch-based materials. This review systematically summarizes the research progress
on starch-based materials, and focuses on the modified strategies and potential structure-activity relationships of starch-based
materials. The advantages and disadvantages of the physical or chemical modification methods are firstly discussed for starch-
based materials. Then, in the presence of plasticizer, hydroxyl species on the starch surface can combine with plasticizer, mak-
ing the starch-based materials thermoplastic. Moreover, enhancing the mechanical property of starch-based materials is further
introduced through introducing reinforcing materials. Finally, the research prospects and existing problems of starch-based ma-
terials have been prospected.

Keywords: biodegradable material; starch modification; thermoplastic starch; plasticizer; reinforcing material
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Cross-linking reaction of dialdehyde lignocellulose (DLC) with thermoplastic starch
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