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Abstract: The foams of a poly(lactic acid) modified by the reactive compounding were produced with the batch foam-
ing technique using supercritical CO,. Experiments were performed at 105~135 °C and 12~24 MPa. The blowing ratio
and foam structure were significantly affected by changing the temperature and pressure conditions in the foaming pro-
cess. The blowing ratio first increased with increasing foaming temperature and saturation pressure, reached a max-
imum and then decreased with a further increase in the foaming temperature and saturation pressure. Decreasing the
rate of depressurization permitted a longer period of cell growth and therefore larger microcellular structures were

obtained.
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Figure 1. Curves of viscosities along shear rates at 200 °C for the
homo-PLA (M) and the modified PLA (A) with 2 phr of PMPIL.
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Figure 2. Changes in the relative absorbance as a function of reac-
tion times: () NCO; (A) CHN.
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Figure 3. DSC thermograms of the 1st heating (a); cooling (b); the
2nd heating processes (c¢) for the homo-PLA and the modified-PLA
samples with different melt-mixing times, ¢,.
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= 10.0 MPa/s2] 202 A AE AT Ao TH
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th= ARS PLA 223 A|Zo dojr B4 o] v
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Figure 4. Changes in blowing ratios as a function of the melt-mix-
ing times, f.
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Figure 5. Changes in blowing ratios as a function of foaming tem-
peratures.
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ofsith. W3t WX L7t WE A4S X% (upper limit
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Figure 6. Effects of foaming temperatures on the morphology of
cells. The foaming temperatures: (a) 105 °C; (b) 120 °C; (c) 135 °C.
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Figure 7. Changes in blowing ratios as a function of saturation pres-
sures.
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Figure 8. Effects of saturation pressures on cell morphology. The pressures: (a) 12 MPa; (b) 16 MPa; (c) 20 MPa; (d) 24 MPa.
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Figure 9. Changes in blowing ratios as a function of the rates of
decreasing pressure. The expanding conditions: temperature = 120 °C
and the pressure = 20 MPa.
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Figure 10. Effects on the morphology of cells of the rates of
decreasing pressure at (a) 10.0 MPa/s; (b) 5.0 MPa/s; (c) 1.0 MPa/s
under the expanding conditions of the temperature = 120 °C and the
pressure = 20 MPa.

olaiA ¥t 22yt =7}t F7ketd
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Figure 11. DSC thermograms of the solid samples prepared by the

slow rates of decreasing pressure with varied temperatures of (a)
90 °C; (b) 120°C; (¢) 130°C.
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Figure 13. Changes in blowing ratios as a function of annealing
times.
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