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Abstract

Project Code : MRG 5580229

Project Title : Novel Fabrication of Core-Shell Nanowire Gas Sensors Based on Atomic

Layer Deposition for Toxic Gas Detection

Investigator : Dr. Chatchawal Wongchoosuk

E-mail Address : boy nanotube@yahoo.com, chatchawal w@ku.ac.th

Project Period : 2 Years (July 2012 — July 2014)

Abstract: Several indoor chemical contaminants such as CO and NO, are highly toxic.

Inhalation of CO or NO, only as low as ppm level may cause respiratory distress or failure. Therefore,
detection of toxic gases is very important in the industrial, medical, and environmental applications. In
this project, new reliable large-scale method for nanowires/nanorods gas sensor fabrications has been
presented. WO, nanorods and C-doped WO; nanorods have been fabricated for NO, detection based
on the glancing angle deposition (GLAD) technique using radio-frequency magnetron sputtering. The
na>nowires and core-shell nanowire gas sensors, including ZnO nanowire, ZnO-Zn,TiO, and ZnO-
ZnAl,O, have been also fabricated by using self-assembly and atomic layer deposition combined with
solid-state reactions. The fabricated core-shell nanowire gas sensors héve been used to detect non-
toxic and toxic gases with very low concentrations (ppb to a few ppm) at room temperature. The gas-
sensing results reveal that C-doped WO, nanorods sensor exhibits high response and selectivity to NO,
(0.5-5 ppm) at low operating temperature (150 °C) and the ZnO nanowire, ZnO-Zn,Ti0, and ZnO-
ZnAlLO, can operate at room temperature under ultraviolet illumination. Combined the gas sensors, this
device can be used to identify both the gas type and the concentration of the gases with concentrations
in the ppb level. It is hoped that this work will have many uses in fabrication of high-performance gas

sensors on large scale areas for industrial applications.
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