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Research and Application Progress of Supercritical Fluid
Foaming Poly(lactic acid) Technology

LI He, LIU Jia-wei, WANG Wei, YU Hao"
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Abstract: As one of the most promising bio-based and biodegradable polymers for industrialization,
supercritical fluid foaming technology using poly(lactic acid) (PLA) has emerged as a key pathway
for achieving lightweight and functional applications. Recent research progress on supercritical fluid
(primarily supercritical CO,, scCO,) foamed PLA materials is systematically reviewed, with focus on three
core directions: bulk modification strategies, formulation compounding technologies, and foaming process
innovations. By summarizing representative research findings and integrating the current application status
of foamed PLA, this review analyzes the existing technical bottlenecks and outlines future development
trends, providing theoretical support and practical guidance for the development of high-performance
biodegradable foam materials.
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Figure 1 Schematic diagram of supercritical fluid foaming process (Reprinted with permission from Ref. [8], Copyright (2023)

by the authors)
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Figure 2 Reaction mechanism of (a) formation of RO+, PCL- and PLA-; (b) Crosslinking process of immiscible PCL/PLA
blends; Mechanical properties of PCLm-X blends with different content of BPO (where X represents BPO content by percentage):
(c) the tensile stress-strain curves, (d) the yield strength, Young’s modulus and Elongation at break; SEM images of the foamed
samples: (¢) PCLm-0, (f) PCLm-0.6, (g) PCLm-1.4, (h) PCLm-2.2; Foam characterization of PCLm-X with different BPO contents:

(i) average cell diameter, (j) average cell density
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website); (b—d) Schematic of foamed PLA sheets and application scenarios; (e—g) Schematic of foamed PLA beads and

application scenarios
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Figure 4 (a—h) Schematic of bead steam compression molding process, where EPLA is compatible with existing molding

equipment and process (Reprinted with permission from Ref. [43], Copyright (2023) by the authors); (i) Comparison of
molded EPS and EPLA; (j) Comparison of molded EPE and EPLA; (k) Biodegradable cushion packaging made from EPLA;
(1) Biodegradable air logistics pallets made from EPLA; (m) Biodegradable marine buoys made from EPLA
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