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The high surface area, size, hollow geometry and
chemical inertness remarkable properties of carbon
nanotubes (CNTs) makes them attractive for demandin
applications in the field of gas sensing. To dditelies on
possible applications of CNTs have been focusecholti
walled carbon nanotubes (MWNT) mats as;NEO, CQ
humidity and Q@ gas sensors. More recently we have
reported on the preparation of thin films CNTs bgio
frequency plasma enhanced chemical vapor deposition
(rf-PECVD) on Si/SiN; substrates, provided with
interdigital Pt electrodes, for NOmonitoring at low
concentrations (10-100 ppb in air) [1-2].

In this paper we report preliminary investigations
on: the sensitivity response to oxidizing/reducijases
and vapors like N§ Humidity, GHs, Ethanol, as well as
the cross sensitivity analysis by comparing how N
electrical response is affected by the presence of
interfering gases like N4l Humidity and ethanol vapor.
Aim of this work is to assess the possibility ifrlman
nanotubes films may be applied as innovative, Nénsor
for environmental applications.

High-resolution field emission SEM image of
CNTs deposited by rf-PECVQ technique is reported in
Figure 1. The figure depicts well alligned CNTsthw
diameters of 30 nm and typical Ni metal caps poséd
at the top of the nanotubes.

The electrical response of the films was
measured by a volt-amperometric technique recortliag
electrical resistance as function of the gas canagon.
The operating temperature was set at 165°C, axla tff
between high sensitivity and fast and reproduclidse
line recovery.

Figure 2 shows the CNTs film gas response at
165 °C to NQ (100ppb), NH (500ppm), GHe (100ppm),
H,O (80 % Relative Humidity) and Ethanol (500 ppm).
The sensitivities to CO (100 ppm) and £EA.000ppm),
negligible as compared to that of other gases, nate
reported in the figure. The resistance of the CNiirs
decreases in the presence of N@hile it increases with
NHs, GHg, 80% RH and ethanol. This behavior is in
agreement with density functional calculations w&sid
which have predicted for the NOmolecule electron
charge transfer from the CNTs to the N@olecule,
whereas for the NHmolecule electrons to the CNTs.

Cross sensitivity or selectivity tests have been
utilized to ascertain the CNTs ability to discrimia a
target gas (i.e. N§) in the presence of interfering ones.
Figure 3 shows the NH500 ppm) cross sensitivity to the
measure of N@ (100 ppb) at 165 °C operating
temperature and dry air carrier gas. The crossitsétys
test here proposed, comprises a first exposurediann)
to 100 ppb NQ@in dry air, followed by a second\ one (b-

region) where the CNTs film is exposed to fixed
concentrations of interfering gases (NBr Ethanol or
Humidity) and 100 ppb N§ and a third one (c-region)
carried out under the same conditions as (a) re@looss
response analysis highlighted interference efféatthe
NO, response in the order Ethanol > jthumidity.

In conclusions CNTs thin films prepared by
PECVD have demonstrated their potentiality as a new
class of materials for NQOdetection, for environmental
applications, with detection limits as low as 1®pp
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Fig. 1 High resolution SEM photograph of CNTs gnoen a 5
nm Ni catalyst layer thickness
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Fig. 2 The time-dependence change of the resistance of
annealed CNTSs films to 100 ppb NG00 ppm NH, 100 ppm
CeHe, 80% relative humidity, and 500 ppm ethanol
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Fig.3 The time-depen(ljenceI change of the resistahc
annealed CNT films to (a-region) 100 ppb N(-region) 500
ppm NH; and 100 ppb N (c-region)100 ppb NO
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