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Organic Vapor Sensing Behaviors of PUT-T Based Nanocomposites Containing Carbon Nanotubes
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Abstract : Using thermoplastic polyurethane (PUR=T) as matrix and multi-walled carbon nanotubes (MWCNTs 1*and MW-
CNTs 2% with different sizes as functional fillers, PUR-T-based conductive gas-sensitive nanocomposites with different filler con-
tents were prepared by melt blending and solution blending, respectively. The mechanical properties and microstructures of the nano-
composites and their effects on the organic vapors (benzene, carbon tetrachloride, formaldehyde and ether) sensing behaviors were
also investigated. The results show that the PUR-T nanocomposites with 5% MWCNTs2" prepared by solution method have the best
gas sensitive response, and their volume resistivity decreases from 10 of pure PUR-T to 10°. PUR-T nanocomposites have higher
responsiveness to oil-affinity organic solvent vapors such as benzene and formaldehyde (10°-10°), but lower response to hydrophilic
organic solvent vapors such as formaldehyde and ether. The PUR-T nanocomposites show good stability in the detection of benzene
vapor and dry air circulation.Based on the mechanism analysis, it can be concluded that the gas sensing behavior of nanocomposites
is mainly due to the disruption of MWCNTSs networks caused by the swelling effect of PUR-T matrix and the adsorption of organic
vapors molecules on MWCNTs. The former plays a major role.

Keywords : thermoplastic polyurethane ; carbon nanotube ; nanocomposite ; percolation value ; gas sensing property
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