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Table 1 The glass transition temperature of PET and PS in different conditions
Material Medium Pressure/(MPa) T,/(°C) Material Medium Pressure/(MPa) T,/(°C)
PET Atmosphere 0.0 81 PS Atmosphere 0.0 98
PET CO, 0.0 76 PS CO, 0.0 95
PET CO, 0.6 69 PS CO, 0.5 93
PET CO, 1.0 66 PS CO, 2.0 83
PET CO, 1. 56 PS CO, 3.0 74
PET CO, 2.0 48 PS CO; 4.0 62
PET CO, 2.6 37 PS CO, .0 50
PET CO, 3.0 28 PS CO, 6.0 46
PET CO, 3.5 21 PS CO, 7.0 37
— — — PS CO, 8.0 40
— — — PS CO, 9.0 32
— — — — PS CO, 11.0 32
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Table 2 The glass transition temperature of PVC and PMMA in different conditions

Material Medium Pressure/(MPa) T,/(°C) Material Medium Pressure/(MPa) T,/(°C)
PVC  Atmosphere 0.0 82 PMMA  Atmosphere 0.0 106
PVC CO, 0.0 76 PMMA CO, 0.0 101
PVC CO, 1.0 69 PMMA CO, 0.5 90
PVC CO, 2.0 57 PMMA CO, 1.0 71
PVC CO, 3.0 44 PMMA CO;, 1.5 61
PVC CO, 4.0 38 PMMA CO, 2.0 52
PVC CO, 5.0 29 PMMA CO, 2.5 45
PVC CO, 6.0 24 PMMA CO, 3.0 39
PVC CO;, 7.0 28 PMMA CO, 3.5 32
PVC CO; 8.0 26 PMMA CO, 4.0 28
PVC CO, 9.0 29 PMMA CO, 4.5 22
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PLGE SRR R PET, 4E & 06 BE PS.PVC.PMMA S #5580k B, 4% B0 52 T 8 A8 KSR
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PET () T, fi . EERFEA TAES PET B A9 25 5 B3 Br s, o] 0L, BT 3% 3 04 055 748 52 o S 56 2 )
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Experimental Research on Glass Transition Temperature
of Polymers in Compressed CO,

LI Zhi-Yi, MENG Ting-Yu, LIU Xue-Wu, WANG Yi, HU Da-Peng

(R & D Institute of Fluid and Powder Engineering ,
Dalian University of Technology ,Dalian 116012,China)

Abstract: Glass transition temperature (T,) is an important characteristic parameter of polymers. The
investigation of polymers’ T, in compressed CO, is especially necessary for the application of super-
critical fluids technique in polymer science. In this paper,based on creep compliance experimental prin-
ciple,an apparatus for testing T, of polymers in high pressure environment is established. Glass transi-
tion temperature of PET,PS,PVC and PMMA in atmosphere and in compressed CO, has been tested.
In the experiment processes, the equilibrium adsorption temperature is room temperature, and the
equilibrium adsorption pressure ranges are as following:0~3.5 MPa for PET,0~11. 0 MPa for PS,
0~9.0 MPa for PVC and 0~4.5 MPa for PMMA. The T, obtained in atmosphere using this appara-
tus agree well with those in literature. This proves that the experimental method and the apparatus de-
veloped in this work are reliable and valid,so they can be applied to determine T, of polymers at high
pressure. From the results of T, of polymers in compressed CO,,we can conclude that CO, has dis-
tinct swelling and plasticizing effects on polymers, so that CO, can make T, of polymers decrease
largely.

Key words: glass transition temperature; CO, ;creep compliance; polymer



