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Study on Microcellular Materials of PLA and Its Toughness System Prepared by CO,

Wang Lei, Shi Xuetao, Zhang Guangcheng, Zhang Yiyang, Ma Zhonglei
(Department of Applied Chemistry, School of Science, Northwestern Polytechnical University, Xi’ an 710129, China)

Abstract : Pure polylactide(PLA) foaming system, PLA foaming system toughened by butylene glycol-adipic acid-tenary
terephthalate polyester (PBAT) with mass fraction of 10% and their ternary foaming system by further adding 1 phr sulphate
nucleating agent (LAK) were prepared by batch heating foaming process through taking carbon dioxide (CO,) as physical foaming
agent. The CO, desorption curves of the three systems under different saturation pressure were drew, the influences of saturation
pressure and desorption time in foaming process on the cell structures of the three systems were investigated. The results show that
the three systems have similar CO, adsorption rate and desorption curve. With increasing saturation pressure, the cell sizes of the
three systems are reduced and their distributions tend to be uniform, meanwhile, the cell densities increase. The addition of PBAT
decreases the cell size of PLA and increases the cell density, on this basis, adding LAK can further improve the cell structure,
moreover, under compressed CO, (saturation pressure is 5 MPa), PBAT and LAK can improve the cell structure much more
than that under supercritical CO,. With the increase of the desorption time, the cell sizes of the three systems increase and the cell
densities decrease, meanwhile, the distribution homogeneity of the cell sizes becomes worse. During the desorption process, the cell
size of PLA /PBAT / LAK system is the smallest with the maximum cell density compared with PLA and PLA /PBAT system.

Keywords : PLA ; toughening ; desorption ; saturation pressure ; cell structure
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