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Application progress of biodegradable plastic foam prepared by supercritical fluid foaming
LIU Jinhua, FANG Cunjiong, JIANG Heyang, LIU Pengju, WANG Shibin
(College of Materials Science and Engineering, Huagiao University, Xiamen 361021, China)

Abstract : The improper production, use, and recycling of plastic products lead to energy resource waste and environmental

pollution. Promoting the use of biodegradable plastics as alternatives is one of the crucial approaches to address plastic pollution.

Currently, biodegradable plastics are mainly utilized in disposable items such as films and straws, with limited applications in the

larger-scale buffer packaging sector. In recent years, the application progress of green and environmentally friendly supercritical

fluid foaming technology in preparing biodegradable foam materials has attracted attention from both academia and industry. The

application progress of supercritical fluid foaming in the preparation of biodegradable plastic foam was summarized. The foaming

processes, structural properties of biodegradable foam materials prepared by batch foaming, extrusion foaming, injection foaming

and bead foaming were briefly described. The research status of foam materials based on polylactic acid, poly (butylene adipate-co-

butylene terephthalate) and poly (butylene succinate) was reviewed.

Keywords : supercritical fluid ; biodegradable foam material ; polylactic acid ; poly (butylene adipate-co-butylene tere-

phthalate) ; poly (butylene succinate)
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Fig. 1 Schematic diagram of supercritical fluid foaming process
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Tab.1 Foaming method,structure and properties of PLA foam prepared by supercritical fluid foaming

Samples Foaming method Expansion ratio Cell density/(cell*cm ) Cell average diameter/pwm Reference

PLA Batch foaming 11.7 1.1x10° 12.5 0l
PLA/CNC Batch foaming 6.8 1.9x10" 21.9 1l
PLA/PHBV Batch foaming 3.5 - 14.0 200
PLA/NZnC Extrusion foaming 31.0 3.0x10° 17.1 e
PLA/PBAT Extrusion foaming 1.7 2.0x107 10.0 2
PLA/PET Injection foaming 26.2 1.1x10" 0.3 @l
PLA/EPDM Injection foaming 28.0 1.0x10° 40.0 24

Note: CNC is cellulose nanocrystal ; NZnC is nano-zinc citrate; PET is polyethylene terephthalate ; EPDM is ethylene-propylene-diene terpolymer.
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Tab.2 Foaming method,structure and properties of PBAT foam prepared by supercritical fluid foaming

Samples Foaming method Expansion ratio Cell density/(cell-cm ) Cell average diameter/pm Reference
PBAT Batch foaming 15.0 1.0x10" 10.0 [37]
PBAT Batch foaming 14.9 1.0x10° 35.0 [38]

PBAT/PBS Batch foaming 18.3 1.9x10° 17.6 [39]
PBAT/PHBV Batch foaming 29.3 6.1x10° 31.3 [40]
PBAT/PLA Batch foaming 23.39 1.8x10° 34.1 [41]
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Tab.3 Method,structure and properties of PBS foam prepared by supercritical fluid foaming

Samples Foaming method Expansion ratio Cell density /(cell*cm ) Cell average diameter /pm Reference
PBS Batch foaming 6.0 1.6x107 46.0 [53]
PBS Injection foaming - 5.1x10° 9.0 [54]
PBS Batch foaming 42.5 2.2x10" 10.2 [55]

PBS/PLA Batch foaming 38.0 5.0x10° 23.0 [56]
CPBS/POSS Batch foaming 7.5 7.3%x10° 6.8 [57]

Note: CPBS is chain extended PBS; POSS is polyhedral oligomeric silsesquioxane.
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