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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.



