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Foaming behavior of poly(lactic acid)/polyolefin elastomer blends
XU Yuan'?,SHAO Weiwei’, WU Wangjian'*,ZENG Di'*,PANG Yongyan’,ZHENG Wenge®
(1. School of Materials Science and Chemical Engineering, Ningbo University,Ningbo 315211,China; 2. Laboratory of Polymers and Composites,
Ningbo Institute of Materials Technology and Engineering, Chinese Academy of Sciences, Ningbo 315201, China)

Abstract : To study the effect of interfacial interaction of poly(lactic acid) (PLA) blends on cell structure, polyolefin elastomer
(POE) and POE grafted with maleic anhydride (POE-g-MAH) were chosen to mix with PLA to prepare PLA/POE and PLA/POE-g-
MAH blends, and then the blend foams were prepared via batch foaming process. First, the dispersion of POE and POE-g-MAH in
PLA were observed using scanning electron microscope (SEM). Then, the rheological behavior of PLA/POE and PLA/POE-g-
MAH blends were studied with rheometer. Last, the cell structure of PLA/POE and PLA/POE-g-MAH blend foams were studied
with SEM, the expansion ratio of the foams was obtained via measuring the density before and after foaming, and the effect of inter-
facial interaction on cell structure was discussed. The results show that with increase in elastomer content, the phase domains of
POE and POE-g-MAH both increase, and the latter has smaller phase domains. With increase in POE and POE-g-MAH content, the
complex viscosity and storage modulus of both blends increase. POE-g-MAH has stronger interfacial interaction with PLA, and
resultantly, the complex viscosity and storage modulus of the blend increase more significantly. With elastomer content of 10% and
20%, the heterogeneous cell nucleation is enhanced for PLA blends with POE, and hence, the cell size is smaller. The cell growth is
facilitated for PLA blends with POE-g-MAH, and hence, the cell size is larger. For foams prepared at 90 °C, PLA/POE-g-MAH10
and PLA/POE-g-MAH20 have larger expansion ratio than PLA/POE10 and PLA/POE20.

Keywords : poly (lactic acid) ; polyolefin elastomer ; polyolefin elastomer grafted with maleic anhydride ; blend ; foaming
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Fig. 2 Complex viscosity and storage modulus of PLA/POE and PLA/
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Fig. 3 Cell structure of PLA/POE blend foams
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Fig. 4 Cell structure of PLA/POE-g-MAH blend foams
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Fig. 6 Schematic of influence of interfacial interaction of the blends on
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