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Abstract

CuO thin film/TiO, nanotubes heterostructures were fabricated tesiigage the effect
of p-n heterojunction on sensing properties. ;li@notubes were synthesized via anodization
of Ti foil. Then, CuO thin film was covered on timanotubes by oxidation of thermally
evaporated Cu layer. For comparison, sensor detimese are composed of only CuO thin
film and composed of Ti©nanotubes have been also fabricated. The hetecoste was
characterized by X-ray diffraction (XRD), scannielgctron microscopy (SEM) and energy-
dispersive X-ray (EDX) spectroscopy. Fabricatedseenevices were exposed tg, idthanol,
acetone, chloroform and N@ases at different operation temperatures. Exgatiah results
showed that the heterostructure sensor has betttrmance toward Hin sensing with low
operation temperature, low detection limit and higgnsor response compared to JIiO
nanotubes and CuO thin film. Moreover, the formatid heterostructure not only increased
response toward tbut also dramatically decreased response towar@s/énd NQ. These
improved sensing properties are attributed to #terbjunction between CuO thin film and
TiO, nanotubes.

1. Introduction

Metal-oxides (MOx) are pre-eminent candidates ipliaptions of gas sensor such as
medical use, air quality monitoring, food industigd detection of hazardous gases due to
their high sensitivity, low cost, easy fabricatiand adaptability [1-5]. Among these MOXx
materials, TiQ, is one of the most widely used n-type semicormmgg3]. TiO, has also been
studied for many other applications in medicine al@ttronics such as transistors, solar cells,
and batteries [6-9]. In the last decades, nandsireg of TiQ have been widely studied in the
field of gas sensors due to their high surfacediswe ratio, extension of the surface charge
region, excellent chemical and thermal stabiliastér response and recovery time [6, 10-14].
It was reported that 1D TiOnhanostructures show promising sensing performsmeard H
[15, 16], ethanol [17], acetone [18], CO [19] an@N20] at working temperatures between
300-600°C.

In recent years, due to the strong demand for tbetdrsor properties for almost all
sensor applications, studies have focused on difteneterostructures based on metal-oxides
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