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: As a result some charge appears on surface of the
nanotubes [13], which attract highly-polar molecules of
nematic liquid crystal.

Since the molecules size of nanotubes significantly
exceeds the fiquid crystal molecules it makes possible to
attract a large number of molecules of 5CB.

Bommoflhlsmescsconoonhaﬂonlnlha
cholesteric-nematic mixture decreases with increasing SO,
concentrations and therefore the pitch of spiral decreases
and a minimum transmission shifts to short wavelength, On
thaFlguredaalaoerhlnoonoonhaﬂonofSOzllh
observed the saturation at sorption by nanotubes
molecules, resulting that @ minimum transmission shift does
not changed.
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The dependence of the spectral sensitivity of
nanocomposites to the sulfur dioxide concentrations from
single, double and mult-walled carbon nanoctubes
determined in this work, It was chosen 5 concentrations of
nanotubes from 0.1 to 0.5%. In order to get the structure
with the nanotubes uniformly distributed nanctubes the
limits of concentration should be selected at such way. The
maximum concentration of nano-impurity was determined of
the possibility conduction of spectral research and minimal
coagulation of nanotubes.

The researches have shown that the 5CB concentration
of 35% of CNM was only effective sample with impurity of
double-walled nanotubes, moreover for long-wave minimum
with Increasing of the nanotubes concentration the
coefficient of gas-sensitivity spectrum Increases too (Fig. 5).

For this sample was reveal the maximum coefficient of
spectrum sensitivity with the nanotubes concentrations of
0.5% and It Is 6.86 nm/ppm. For short-wave minimum the
coefficlent of spectrum sensitivity obtained the maximum
mark nanotubes concentration of 05% and It Is
1.39 nm/ppm.

As we seen from the figure 6 the maximum coefficient of
spectrum sensitivity is observed for long-wave minimum of
CNM with concentration mult-walled nanotubes, 0.1%.
When the nanotubes ooncelmaﬁonoflwaases :ﬂlﬁ‘fﬂv value
decreases. The biggest coefficient of spectrum

with nanotubes concentration of 0.3% is observed for all
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Thus nanocomposite based
mixture doped with carbon on nematic cholesteric

investigation of relaxation
characteristics is camied out after SO, gas with maximum

values of concentration is introduced Into chamber and the
gas sorption process Is occurred. After immediately gas
removing from the chamber the minimum of wavelength
glbr;smmances with 2 seconds increments Is defined. The
removing from chamber, which characterized by the
c?yanglng of minimum of transmittances wavelength in to
initial state [16).

The minimum of wavelength transmittances versus of
relaxation time is shown on figure 7 a, b. As can be seen
from the figures this process takes place in a certain time
range for both short and long-wave minimum of wavelength
transmittances, independently for the type and
concentration of nanotubes in the mixture. It is also
important to note that the transmittances spectrum of the
samples did not fully retum to its initial state. There are
several nanometers in deviation, and if the larger the shift of
the minimum of wavelength transmittance under the S0,
influences than is larger the deviation. But such a deviation
is not significant in comparing with the deviation caused by
SO influence. But this deviation can be electronically
adjusted by the through further processing of the output
signal. After the optimization of signal processing system for
such deviations can be used for highly sensitive reusable
sensor.

Conclusions

The spectral characteristics of cholesteric-nematic
mixture intercalated with one-, double- and manywalls
nanotubes under the SO, effect are presented in the paper.
It has been shown how the sensitivity of the composite
changes depending on its composition and determined that
maximum spectral sensitivity coefficient is observed at 0.3%
concentrations of nanotubes. It has been optimized the
nanocomposite structure in order to achieve a maximal
coefficient of spectral sensitivity which is 6.66 nm/pp_m for
nanocomposites on the base of cholesteric-nematic mixture
intercalated by 0.5% nanotube. It has been established that
the interaction of SO with optimized nanocomposites_ was
10 seconds. It has been proposed to use nanocomposite on
the base of cholesteric-nematic mixture intercalated by
carbone nanotube as gas sensitive material of primary

converter of sensor.
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