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NANOROD BASED OXYGEN SENSOR WORKING AT
ROOM TEMPERATURE CAN SAVE LIVES IN PLACES
LIKE UNDERGROUND MINES, HIGHER ALTITUDES
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and

effects in everyday life

Indian Scientists have developed a nanorods-based oxygen sensor which works at room
temperature with assistance of UV irradiation and can detect oxygen gas concentrations in
places such as underground mines, at higher altitudes, inside aeroplanes and research labs.

Monitoring O2 concentration in very low ppm-level is of paramount importance, and a fast and
selective oxygen sensor working at room temperature can save lives in places like underground
mines, higher altitudes and improve the accuracy of numerous experiments being conducted in
research labs.

A team of scientists led by Dr S. Angappane, a Scientist at the Centre for Nano and Soft Matter
Sciences (CeNS), an autonomous research institute under the Department of Science &
Technology, Government of India, have fabricated a metal oxide semiconductor (MOS)
nanorods array-based oxygen sensor which works at room temperature with assistance of UV
irradiation and can detect broad ppm range of oxygen gas concentrations. They used titanium
oxide for the purpose and work, involving Hiran Jyothilal, Gaurav Shukla, Sunil Walia, and
Bharath SP led by Dr S. Angappane, published in the journal Materials Research Bulletin.

The team showed that the sensor gives the best sensitivity with low power consumption and
works at room temperature. The fabricated sensors exhibited response and recovery times of
around 3 sec and 10 sec, respectively, at 1000 ppm. The sensor works in oxygen concentrations
ranging from 25 ppm to 10 lakh ppm (100%) with good stability. The superior sensing property is
attributed to the enhanced electrical conductivity, excitons (combination of an electron and a
positive hole) created, and desorption of water molecules (released through surface) from the
sensor surface by UV irradiation, facilitating increased interaction of oxygen molecules with
chromium incorporated in titanium dioxide slanted nanorods array present in the sensor.

The CeNS team is further working on miniaturising the sensor and its electronics interfacing with
other gas sensors to fabricate a suitable electronic nose.
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Fig: (Top left) An oxygen sensor device used for sensing experiments, (Top right) A room
temperature sensing response plot of Cr-TiO2 based oxygen sensor device towards 1000ppm
O2, which showed the best sensitivity, (Bottom left) Sensitivity comparison plot of TiO2/Cr-TiO2
based oxygen sensor devices towards different ppm range of O2, (Bottom right) Selectivity plot

showing high sensitivity of TiO2/Cr-TiO2 based sensor devices towards O2.

 

Publication link: https://doi.org/10.1016/j.materresbull.2021.111324

 

For further details, Dr. S. Angappane (Email: angappane@cens.res.in) can be contacted.
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Bharath SP led by Dr S. Angappane, published in the journal Materials Research Bulletin.

The team showed that the sensor gives the best sensitivity with low power consumption and
works at room temperature. The fabricated sensors exhibited response and recovery times of
around 3 sec and 10 sec, respectively, at 1000 ppm. The sensor works in oxygen concentrations
ranging from 25 ppm to 10 lakh ppm (100%) with good stability. The superior sensing property is
attributed to the enhanced electrical conductivity, excitons (combination of an electron and a
positive hole) created, and desorption of water molecules (released through surface) from the
sensor surface by UV irradiation, facilitating increased interaction of oxygen molecules with
chromium incorporated in titanium dioxide slanted nanorods array present in the sensor.

The CeNS team is further working on miniaturising the sensor and its electronics interfacing with
other gas sensors to fabricate a suitable electronic nose.
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