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Alcohol sensors with high selectivity and sensitivity have tremendous application potential as a
device in traffic management (drunken driving), food ferment, wine making and medical processes.
Colorimetric indicators are commonly used for Alcohol detection. The indicators are generally
composed of compounds of cobalt, nickel/iron and amino acids. Manufacturing process for
colorimetric ethanol sensor is patented by De Castro et al. in 1995. However, it has been observed
that though these indicators are simple to use the sensitivity is poor and unreliable, Semiconductor
gas sensors offer the potential for developing portable, rugged and inexpensive detectors.
However, these sensors based on materials like SnOs, y-Fes0s ete. though have higher sensifivity,
they lack in selectivity.

However, all the sensors we came across function in the temperature range of 120-400°C. The orly
Sensor operating at room temperature is reported by Palkar and R. Pinto et al. (one of the
Investigators) who have demonstrated the performance of high-resistive thin films of BiFeOs as an
alcohol sensor at room temperature. The performance seems to be excellent as far as detection
sensitivity and selectivity is concerned. The merit of any sensor, apart from sensitivity, is also
judged by selectivity, response and recovery time, aging factor and simplicity in operation. It is
therefore thought to be meaningful to design and fabricate prototype Alcohol sensor based on
BiFeO: thin films since it could be operated at room temperature. It is well known that the gas-
sensing properties of oxide thin films are strongly dependent on its morphological features and
grain size. Large surface area and smaller grain size of the material are known to favor the
sensitivity. Since Palkar and R. Pinto et al. (one of the Investigators) have not studied the effect of
morphology and grain size and also doping effect of BiFeOs thin films on sensor properties we
intend to take up this kind of detailed study before designing a prototype device. Also, aging effect
needs to be studied. It will require time to time characterization of the grown films using different
techniques. It will include structural phase determination, elemental analysis, grain size
determination etc. The resistivity change occurring on exposure to alcohol vapors for thin films
having different grain morphology needs to be studied. The objective of the proposal is to optimize
grain size and morphological conditions of BiFeOs thin films deposited by using pulsed laser
deposition technique so as to get best possible ethanol sensing properties at room temperature.
The study will include determination of aging effect and sensitivity level. We intend to design and
fabricate a prototype ethanol sensing device that will be robust, handy and easy to operate and will
operate at room temperature

» BFO powder preparation through Sol-Gel route and preparation of BFO targets for the growth of
BFO films using pulsed laser deposition

= Growth of BFO thin films and characterization of the films using SEM and X-Ray Diffraction
techniques

- Work on the effect of growth conditions and dopants on the ethanol sensing properties of BFO thin
films to be studied on lab scale using ethanol sensor measurement setup

- Stress analysis of BFO thin films, grain size/morphology studies and optimization of BFOQ thin film
growth conditions so as to get best possible ethanol sensing properties in terms of sensitivity and
selectivity

- Study of surface redox reactions and ethanol sensing mechanisms of BFO films both by using
XRD and electrical measurements

- Fabrication of prototype alcohol sensor device with associated electronics. Once the device is
fabricated and tested, it will be packaged and further tested in collaboration with iWave Systems
Technologies Pvt. Ltd.

BFO thin film, Alcohol sensor, Grain size, Sensitivity, Selectivity

Expected Output and Outcome of the proposal :
The main outcome of this proposal is a room temperature alcohol sensor with high selectivity and sensitivity which have
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