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Effect of Cooling Rate on Property of Polyglycolic Acid

SUN Miaomiao'?, SUN Xiaojie', WANG Rong', JIANG Meng'
(1. National Institute of Clean and Low-Carbon Energy, Beijing 102211, China; 2. Tsinghua University, Beijing 100084, China)

Abstract: Polyglycolic acid (PGA) films were prepared by different cooling methods. The effects of cooling rate on the
crystallization, thermodynamic, optical and mechanical properties of PGA films were studied. The results showed that the
crystallinity of PGA films decreased with the increase of the cooling rate. The crystallinity of the film was 20.8% when
cooled by water, and the crystallinity of the film was 43.9% when cooled at a constant temperature of 200 °C. As the
cooling rate decreased, the crystalline morphology of PGA was changed from point-like to needle-like and then to multi-
layer superposition. As the cooling rate increased, the transmittance of the film increased from 56.9% to 85.3%, the haze
decreased from 85.9% to 9.2%, and the elongation at break increased significantly, reaching 760%. The water resistance
and oxygen resistance were improved with the increase of the crystallinity from 20.8% to 43.9%. The water permeability
decreased from 1.7 g/(m’-d) to 0.5 g/(m*-d), and the oxygen permeability decreased from 1.3 cm’/(m’-24 h-0.1 MPa) to
0.4 cm’/(m*-24 h-0.1 MPa).
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Fig.1 DSC heating curves of PGA with different cooling rates
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Tab.1 Thermodynamic parameters of PGA
with different cooling rates

Bt FERmBEPC  REERESC X%
PGA-/K 220.7 75.28 20.8
PGA-%5/5, 220.4 195.71 353
PGA-10 °C/min 220.7 — 40.7
PGA-200 °C 2219 — 43.9
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Fig.2 WAXD patterns of PGA with different cooling rates
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Fig.3 POM images of PGA with different cooling rates
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Tab.3 Transmittance and haze of PGA films

with different cooling rates BAE %
Fi B0 RS EE
PGA-7K 85.3 9.2
PGA-Z55, 71.6 49.5
PGA-10 °C/min 59.1 63.7
PGA-200 °C 56.9 85.9
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with different cooling rates
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PGA-200 °C 12.5 93.4
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