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Fig. 1 Chemical structure of cyclic olefin

compolymer {COC)

Table 1 Properties of cyclic olefin copolymer {(COC)

Density

T (T M 10°* M 104 MM,
[ T) M, x Lx 1070 M ox 10 (gfem’)

137 6.29 10.9 17.82 1.75 1.02
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Fig. 2 Scheme of dual depressurization and colling
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Fig. 3 Cell structures of procedure a.b, and ¢
A} Cell density: B) Cell diameter
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Fig. 4 Comparison of cell structures obtained from procedure a,b and ¢
A) Procedure &, AP = 28 MPa; B) Procedure b, AP = 25 MPa; C) Procedure ¢, AP = 25 MPa
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Fig. 5 Microscope of cells obtained from procedure d, AP = 15 MPa
A)MngniﬁmtinnzlSO; B) Magnification = 400
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Fig. 6 Cell structure comparison of procedure ¢ and d
A)Cell density; B)Cell diameter
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Fig. 7 Mass uptake of CO; in COC at the temperature of 120C
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Fig. 8 Cell density and vaniation of CO, uptake in COC(3¥) under

various pressure gaps (&,b, ¢} signify comesponding depressurization
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AN INVESTIGATION ON THE CELL NUCLEATION AND CELL GROWTH
OF MICROCELLULAR FOAMING BY MEANS OF DUAL DEPRESSURIZATION

SUN Xinghua, LI Gang, LIAO Xia, HE Jiasong
{ State Key Labormiory of Engineering Plastics, Center for Molecular Science , Institute of Chemistry , Chinese Academy of Sciences, Beijing 100080 )

Abstract The cell nucleation and cell growth of microcellular foaming in supercritical CO, pressure quench process
was investigated by means of dual depressurization and cooling. Cyclic Olefin Copolymer (COC) was saturated under
supercritical CO, circumstance, and then the system was depressurized to an intermediate pressure . After that, four
methods of re-depressurization and cooling were adopted . Several novel cell structures were prepared in this way,
such as cells with transitional layers and bimodal-size-distribution cells. It was found that most of the nuclei
disappear or coalesce during cell growth process with only a small fraction growing to stable cells,and the final cell
structure strongly depends on the cell growth process. Dual nucleation occurs only in a certain depressurization
range . Final cell structures obtained in dual depressurization are closely correlative to the solubility variation of CO,
under corresponding pressures .

Key words  Supercritical CO,, Microcellular foaming, Cell nucleation and growth, Cell structure, Cyelic olefin

copolymer



