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Short Abstract

In this article, a resistive acetone gas sensor with high sensitivity is fabricated. A a two-stage thermal hydrolysis reaction has been used to synthesize
the sensitive Carbon Nanotubes (CNTs) decorated with iron oxide nanoparticles (Fe,Os). Micro-scale silver Inter Digitated Electrodes (IDEs) made of
silver have been deposited on alumina substrate which is resistant to high temperatures using optical lithography. The synthesis process includes
functionalizing carbon nanotubes and then decorating them with iron oxide nanoparticles. The synthesized nanocomposite was characterized using X-
ray diffraction and scanning electron microscopy. The results show that iron oxide nanoparticles uniformly decorated the surface of carbon nanotubes.
The synthesized nanostructures were tested under different concentrations of acetone gas and showed appropriate response and high sensitivity. The
fabricated sensor showed excellent selectivity, good reproducibility, and satisfactory response and recovery times. Decorating carbon nanotubes with
iron oxide nanoparticles increases the sensitivity and speed of the sensor. The proposed sensor exposed to 100 ppm of acetone gas at a temperature of
200 degrees Celsius results in a resistance change of nearly 38 times. The improved sensor performance is mainly related to the material structure and
the p-n junction between the CNTs and the iron oxide nanoparticles.
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1- short Introduction (4-5 lines)

More attention to environmental pollution and monitoring industrial greenhouse gas emissions has led to extensive research on gas sensors. These
sensors can detect toxic, flammable, and explosive gases in a short time. Gas sensors based on metal oxide semiconductors have been widely investigated
in research works due to their excellent sensitivity and cheap synthesis of the target gas-sensitive material [1, 2]. During the last few decades, although
satisfactory results have been obtained for the performance of gas sensors based on metal oxide semiconductors, the fabrication of controllable and
sensitive devices is still a challenge for the future of these oxides [3, 4]. The sensing mechanism for sensors that use metal semiconductor oxides is
primarily the absorption and reaction of oxygen in the air with nanoparticles on the surface of the material, which leads to a change in the electrical
resistance of the material and, as a result, a change in its electrical conductivity [5, 6 ].

2- Proposed Work and Methodology (including comparison, simulation/experimental results, and discussion)
In this work, a gas sensor based on Fe,O; decorated CNTSs for detecting acetone vapor been fabricated. A thermal hydrolysis technique has been used
to synthesize the gas sensing layer. After exposure to different concentrations of the target gas (acetone), the proposed sensor showed excellent
characterizations and gas sensing properties such as good selectivity, excellent repeatability, reasonable response and recovery times, and high
sensitivity. The response of the fabricated sensor toward 100 ppm of acetone is about 38 with the response and recovery times of 78 and 75 s,
respectively. Also, the proposed gas sensor in this article is sensitive to low concentrations of acetone (response to 25 ppm acetone is about 10).

3- conclusion (4-5 lines)
In this research, the proposed synthesized nanocomposite composed of carbon nanotubes and iron oxide nanoparticles could sucessfully improve
theacetone gas sensor performance. The characterization results showed that by using the described method, the iron oxide nanoparticles are well
covered on the surface of carbon nanotubes. This kind of decoration led to high sensitivity and good response and recovery time of the sensor. The
developed sensor responds only to acetone and has a very good selectivity. Sensor results were reproducible. The characteristics of this sensor have
made it a suitable option for making acetone sensors in industrial applications.
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