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Abstract: In this paper, we fabricated organic compounds detector using the MWCNT/PMMA (multi-walled carbon
nanotube / polymethylmethacrylate) composite film. We used polymer film as a matrix material for the device
framework, and introduced CNTs for reacting with the organic compounds resulting in changing electrical
conductivity. Spray coating method was used to form the MWCNT/PMMA composite film detector, and pattern
formation of the detector was done by shadow mask during the spray coating process. We investigated changes of
electrical conductivity of the detector before and after the organic compounds exposure. Electrical conductivity of
the detector tended to decrease after the exposure with various organic compounds such as acetone, tetrahydrofuran
(THF), toluene, and dimethylformamide (DMF). Finally we conclude that organic compounds detection by the
MWCNT/PMMA composite film detector was possible, and expect the feasibility of commercial MWCNT/PMMA
composite film detector for various organic compounds.

Keywords: Organic compounds detection, MWCNT/PMMA composite film detector, Spray coating, Change of
electrical conductivity
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Fig. 1. Schematics of (a) structure of the MWCNT/PMMA
composite film detector, and (b) fabrication process for the

detector using spray coating method.
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Fig. 2. MWCNT distribution in the MWCNT/PMMA composite
film.
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Fig. 3. XRD diffraction patterns of the MWCNT, PMMA, and
MWCNT/PMMA films.
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Fig. 4. I-V characteristics of the MWCNT/PMMA composite

films before and after organic compounds (OCs) exposure.
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Fig. 5. Resistances derived from the I-V curves shown in the
Fig. 4.
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