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4. Conclusions

The research presented in this article demonstrated the
potential of o-SWNHs as sorbent in miniaturized solid phase extrac-
tion techniques. The dispersive approach focused on sensitivity
enhancement overcomes the main limitation of the use of car-
bon nanoparticles in solid phase extraction techniques as it is their
aggregation. Different methodologies for the dispersion were eval-
uated, being the functionalization with microwave energy the most
suitable for this aim. The dispersed nanoparticles are stable more
than 24 h and the reproducibility of the extraction acceptable for
the analytical problem studied. Moreover, the comparison with
typical carbon nanoparticles such as carbon nanotubes and car-
bon nanocones, which are more similar in shape and electronic
distribution, pointed out the better performance of conical carbon
nanoparticles in dispersive �-SPE. The differences in size between
carbon nanohorns and carbon nanocones also conditions their
affinity for a specific group of PAHs, which are also retain in a dif-
ferent way on the two carbon nanoparticles. The carbon nanocones
are by far the cheapest among the carbon nanoparticles (ca 33 $/g)

although its purity is the lowest (20% cones and 70% disks). How-
ever, they can be easily purified by thermal treatment. The carbon
nanohorns are cheaper (ca. 200 $/g) than the single walled carbon
nanotubes (ca. 950 $/g) and of higher purity. In addition, it is also
inexpensive their functionalization and almost all the solid is func-
tionalized while the carboxylated nanotubes are very expensive (ca.
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