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Multifunctional single-walled carbon nanotube films
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he unique properties of single-walled carbon nanotube (SWNT) films, such as high porosity and specific surface area, low

density, high ratio of optical transmittance to sheet resistance, high thermal conductivity and chemical sensitivity, and
tunable metallic and semiconducting properties, open up a new avenue for a wide range of applications. Recently, we have
developed aerosol techniques for the production of high purity SWNTs. These methods allowed us to selectively produce high
quality and purity single-walled CNTs. The aerosol CVD process was shown to able to dry-deposit large area SWCNT-networks
with tuneable conductivity and optical transmittance on wide range of substrates including flexible polymers. These SWCNT-
networks can be chemically doped to reach sheet resistance as low as 84 Q/sq. at 90 % optical transmittance. Wide application
potential of these networks is demonstrated. Also we reported a simple and rapid method to prepare multifunctional free-
standing SWNT films with thicknesses from a sub-monolayer to a few micrometres having outstanding properties for a broad
range of exceptionally performing devices. We have fabricated state-of-the-art key components for nanoparticle filtration with a
figure of merit of 147 Pa™’, electrochemical sensors with extremely low detection limits below 100 nM, and polymer-free saturable
absorbers for ultrafast femtosecond lasers. Furthermore, the films performed as the main components in gas flowmeters, gas
heaters and thermoacoustic loudspeakers.
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