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Response Behavior of PUR-T / SWCNTs Composite Conductive Films to Organic Gases
Shen Yepeng, Luo Zhonglin, Qiao“Yihui, Wang Biaobing
(School of Materials Science & Engineering; Changzhou University, Changzhou 213000, China)

Abstract : Thermoplastic polyurethane / single-walled carbon nanotube (PUR-T / SWCNTSs) composite conductive films were
prepared by using a simple solution blending method, 'in which ultrasonic dispersion and high speed homogenization are involved.
The microscopic morphology, phase analysis-and thermal performance of the composite conductive film were characterized by field
emission scanning electron microscopy (FESEM), X-ray diffractometer (XRD) and thermogravimetric analyzer, respectively. The
response behaviors of composite conductive films to organic gases were explored. The results show that the PUR-T / SWCNTs com-
posite conductive film has excellent electrical conductivity. When the mass fraction of SWCNTSs is 5%, the conductivity is 211.4 S/
m. It is found by XRD analysis that the addition of SWCNTSs has no significant effect on the crystal form of the crystalline phase in
the PUR-T matrix. FESEM analysis showes that when the mass fraction of SWCNTs is 5%, SWCNTSs are uniformly dispersed in the
PUR-T matrix without agglomeration. A three-dimensional conductive network structure is formed by bridging between SWCNTSs.
When the mass fraction of SWCNTSs is 5%, the composite conductive film exhibits good response behavior and cycleability to non-
polar n-hexane saturated gas, but poor cycleability to polar acetone saturated gas.

Keywords : single-walled carbon nanotubes ; thermoplastic polyurethane ; composite conductive film ; conductivity ; organic
gas response behavior
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