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聚乳酸是新世纪最佳绿色环保材料，有望取代部分石油基资源。然而, 聚乳

酸柔韧性差、熔体强度低是其应用的一个瓶颈，限制了其广泛应用。本工作针对

改性薄膜树脂的特点和不足，设计并制备了 PLA-b-PCL-b-PLA 嵌段共聚物和聚

乳酸基扩链剂(PLLA-b-PGMA)3，对 PCL/PLA 共混体系进行改性。PLA-b-PCL-b-

PLA 提高了聚乳酸薄膜树脂的相容性，断裂伸长率具有很大的提高，同时仍能保

持较高的拉伸强度。流变测试结果表明(PLLA-b-PGMA)3 中的环氧基团可以与聚

乳酸共混组分中的末端羟基和羧基反应形成支化的结构，熔体强度大大提高。

PLA-b-PCL-b-PLA 和(PLLA-b-PGMA)3 对聚乳酸薄膜树脂实现了协同增容，对加

工性能的提高也起到了协同作用。结合共聚和原位反应增容，不仅提高了聚乳酸

共混树脂的柔韧性，而且提高了聚乳酸共混树脂的熔体强度。与市场上其他完全

生物降解薄膜树脂相比较，新开发的聚乳酸薄膜树脂的成本更低、加工性能、力

学性能、热封性能、制品使用稳定性更好。本研究通过中试放大，批量生产聚乳

酸助剂 PLA-b-PCL-b-PLA，获得规模化，连续化大分子助剂生产技术，开发出具

有高性价比、可完全降解的聚乳酸薄膜树脂制备工艺及吹塑成型加工技术，实现

低成本，高性能 PLA 薄膜的吹塑成型，研究结果对于扩大聚乳酸的应用具有重

要的意义。  
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Abstract: Polylactic acid is the best green material in the new century and is expected 

to replace some petroleum-based resources. However, the poor flexibility and low melt 

strength of polylactic acid is a bottleneck in its application, which limits its wide 

application. 

 In this work, PLA-b-PCL-b-PLA block copolymer and polylactic acid based 

chain extender (PLLA-b-PGMA)3 were designed and prepared for the characteristics 

and deficiencies of modified film resins to modify the PCL/PLA blend system. PLA-b-

PCL-b-PLA improves the compatibility of the polylactic acid film resin, and the 

elongation at break is greatly improved while still maintaining a high tensile strength. 

The rheological test results show that the epoxy group in (PLLA-b-PGMA) 3 can react 

with the terminal hydroxyl group and carboxyl group in the polylactic acid blending 

component to form a branched structure, and the melt strength is greatly improved. 

PLA-b-PCL-b-PLA and (PLLA-b-PGMA)3 achieve synergistic compatibilization of 

polylactic acid film resins and synergistic effects on processing performance. The 

combination of copolymerization and in-situ reaction compatibilization not only 

improves the flexibility of the polylactic acid blending resin, but also improves the melt 

strength of the polylactic acid blending resin. Compared with other fully biodegradable 

film resins on the market, the newly developed polylactic acid film resin has lower cost, 

processability, mechanical properties, heat sealing performance, and better product 

stability. In this study, the polylactic acid auxiliaries PLA-b-PCL-b-PLA were mass-

produced by scale-up, and the large-scale, continuous macromolecular auxiliaries 

production technology was obtained, and a preparation process and blow molding 

processing technology for a polylactic acid film resin with high cost performance and 

complete degradation was developed, realized the blow molding of low-cost, high-



performance PLA film, and the research results are of great significance for expanding 

the application of polylactic acid. 

 


