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Cross-sensitivity is a key problem in the practical application of gas selective detecting. Figure 4a,b
show the response of each sensor in the array to the mixture of NO and NO2, respectively. The collecting
current was reduced dramatically from 19.31 nA to 9.02 nA to 300 ppm NO with the NO2 concentration
increasing from 70 ppm to 220 ppm (Figure 4a). The average variation of the collecting current for each
NO concentration was about 10 nA and as high as half of its response. In other words, the CNTs-based
ionization sensor with 80 µm separations could detect the concentration of NO very well no matter
how the NO2 concentration in the gas mixture changed. While for NO2, the minimum variation in
the collecting current was also nearly 400 pA and occurred at 220 ppm when the concentration of NO
in the gas mixture changed (Figure 4b). Accordingly, the ionization sensor with 100 µm separations
still had the ability to detect NO2 accurately in the gas mixture even though the effect of the NO
concentration on the NO2 response was weaker (insert in Figure 4b).

Figure 4. Simultaneous detection of NO and NO2 in a gas mixture using a sensor array with 80 µm
and 100 µm separations at 150 V Ue and 10 V Uc, respectively. The collecting currents decreased with
increasing (a) NO and (b) NO2 concentrations in dry air.

In addition, all the NO response curves show almost the same shape at different NO2

concentrations (Figure 4a), and the same is true for NO2 (Figure 4b). This indicates that each sensor
had intrinsic gas sensing properties. Moreover, the array was thought to show a good repeatability
without considering the variation of the collecting current caused by changes in the concentrations of
interference components. This was attributed to the good stability of the sensor due to the long life of
the CNTs.

4. Conclusions

The non-self-sustaining discharge of the triple-electrode CNTs-based sensor makes it possible
to measure gas concentration with the non-self-sustaining discharge current with good stability.
The array of these sensors shows a monotonically decreasing response to NOX. The NO sensor with
80 µm separations and the NO2 sensor with 100 µm separations exhibited the highest sensitivity
�0.11 nA/ppm to 300 ppm NO and �0.49 nA/ppm to 70 ppm NO2, respectively. The maximum
variation in the collecting current of the NO sensor is about 10 nA, when the concentration of
NO2 in mixture is changed, while the minimum variation of the NO2 sensor is also about 400 pA.
Although NO2 had a stronger effect on NO than that of NO on NO2, the array of these two CNTs-based
ionization sensors still has the ability to simultaneously detect the concentrations of NO2 and NO in
a gas mixture without component separation. In addition, the response shape of each sensor is almost
the same. This indicates that the array has intrinsic gas sensing properties and good stability.
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