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1 Introduction The high interest in titanium dioxide 
or titania has been stimulated for decades by a myriad of 
applications of this versatile material such as heterogene-
ous catalysis, photocatalysis, solar cells, chemical sensors, 
corrosion-protective coatings, biomedicine etc. [1–4]. Over 
the last few years, increased attention has been paid to the 
study of nanostructured TiO2 layers and membranes fabri-
cated by anodic oxidation of pure titanium foils [5]. Re-
cently we observed, for example, that anodic oxidation of 
Ti foils at temperatures below 0 °C leads to the formation 
of closely packed TiO2 nanotubes distributed in a two-
dimensional quasi-ordered fashion [6]. These findings 
open up new perspectives to the applications of TiO2 nano-
tubular structures in the design and fabrication of novel 
photonic elements [7]. Among other applications, increas-

ing interest has also been devoted to gas sensing properties 
of titania. TiO2 based gas sensors were made by various 
processes such as thermal evaporation of TiO2 powder [8], 
electrochemical deposition [9], anodization of Ti sheets in 
water based solutions containing fluoride ions [10], or or-
ganic electrolytes [11], etc. Sensing properties of TiO2 
have been investigated in film sensors [9], dots or TiO2 
nanotubular arrays [10]. Hydrogen gas sensors on undoped 
TiO2 [12] and doped TiO2 nanostructures with different 
dopants such as Nb [13], Eu, Yb, Pt [14], C or mixture of 
TiO2 and other nanocompounds such as SnO2 were previ-
ously reported by different groups. Vertically aligned and 
ordered TiO2 NT arrays have been investigated as hydro-
gen sensors due to their change of electrical resistance in 
the presence of hydrogen gas [10]. It is well known that the 

Titania (TiO2) exists in several phases possessing different
physical properties. In view of this fact, we report on three
types of hydrogen sensors based on individual TiO2 nano-
tubes (NTs) with three different structures consisting of
amorphous, anatase or anatase/rutile mixed phases. Different
phases of the NTs were produced by controlling the tempera-
ture of post-anodization thermal treatment. Integration of in-
dividual TiO2 nanotubes on the chip was performed by em-
ploying metal deposition function in the focused ion beam
(FIB/SEM) instrument. Gas response was studied for devices
made from an as-grown individual nanotube with an amor-

 phous structure, as well as from thermally annealed individ-
ual nanotubes exhibiting anatase crystalline phase or ana-
tase/rutile heterogeneous structure. Based on electrical meas-
urements using two Pt complex contacts deposited on a single
TiO2 nanotube, we show that an individual NT with an ana-
tase/rutile crystal structure annealed at 650 °C has a higher
gas response to hydrogen at room temperature than samples
annealed at 450 °C and as-grown. The obtained results dem-
onstrate that the structural properties of the TiO2 NTs make
them a viable new gas sensing nanomaterial at room tempera-
ture. 


