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Preparation of PMMA/MWCNTs Microcellular Foaming Composite based on
Supercritical Fluid and Its Electrical Conductivity
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Abstract : The solution-melt blending method was employed to obtain the polymethyl methacrylate/multi-walled carbon nano-
tubes (PMMA/MWCNTs) composites. The dispersion of MWCNTs in PMMA matrix was characterized by transmission electron
microscope. It is found that MWCNTs have good dispersion with a diameter of about 10 nm and an average length of about 200 nm.
The conductive network of PMMA/MWCNTs composites was regulated by supercritical fluid foaming process for preparing micro-
cellular foaming composites with different conductivity. Through using scanning electron microscope, the cell morphology of the
composites under different foaming processes were observed and the foaming behaviors were characterized, the effects of foaming
process on the conductivity of the composites with different MWCNTSs content were studied. The results show that, as the foaming
temperature increases from 135°C to 150°C, the cell size and expansion rate increase, the related cell density decreases. At the same
time, the holding pressure increases from 15 MPa to 30 MPa, the cell size and expansion rate decrease, the related cell density in-
creases. The conduction networks of PMMA/MWCNTSs microcellular foaming composites show the typical percolation phenomenon.
The formation of conductive network is suppressed by increasing foaming temperature, and promoted by increasing the holding pres-
sure. When the content of MWCNTSs is Swt%, the foaming temperature is 145°C and the holding pressure is 30 MPa, the conductiv-
ity of the composite reaches 0.19 S/cm.
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