
 

Sensitive and selective detection of carbon
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Using photoluminescent probes, researchers have devised a sensitive and
selective way of detecting carbon nanotubes. Innovations in energy and
electronics, together with traditional reinforcement composite products,
will require mass production of carbon nanotubes exceeding 15 thousand
tons by 2020 (or 10 thousand tons by 2018). Mass production makes this
material a potential environmental pollutant during the fabrication
process, and through use and disposal. Additionally, there is some
evidence that carbon nanotubes may be toxic, making it important to
develop a sensitive means for detecting them in the environment.

Now, Alex Rozhin team from Aston University in the U.K. and
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collaborators have developed an efficient method for detecting carbon
nanotubes that involves amplifying their photoluminescent signal
through the formation of organic complexes with tailorable polymethine
dyes. They discovered that the photoluminescent excitation of this dye is
transferred to the nanotubes, strongly amplifying light emission by up to
six times. Furthermore, this amplification is sensitive to both nanotube
chirality and the surfactant that the nanotubes are dispersed in.

Polymethine dyes are quite versatile, demonstrating polymethine chain
elongation and receptivity to various anions/cations to neutralize the
charged dyes. Industry can exploit the easy tailoring of the molecular
structures of polymethine dyes, which offers excellent prospects for the
optimization of the chemical and physical properties of complexes of
nanotubes and organic dyes with tunable optical properties. Such dyes
offer great potential for chemical sensing and other photonic
applications.
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