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Abstract Preparation and morphology control of TiO; nano powders for gas sensor applications are
investigated. TiO, nanopowders with rutile and anatase structures were prepared by controlling the pH value
of a precursor solution without any heat treatment. The mean particle size of TiO; powders were below 10 nm.
The prepared TiO; nano powders were hydrothermal treated by NaOH solution. The sample was washed in
HCI solution. As a result and TiO; nanotubes were formed. The lengths of TiO; nanotube were 1 um and the
diameters were 10 nm. Crystal structure and microstructure of TiO; nanotube were characterized by X-ray
diffraction (XRD), scanning electron microscopy (SEM) and transmission electron microscope (TEM). As-
prepared TiO, nanotube powders have several advantages of nano particle size and high surface area and could
be a prominent candidate for nano-sensors. The sensitivity of TiO; nanotube sensor was measured for toluene

and NO in this study.
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Fig. 1. Schematic of the measurement system.
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Fig. 2. Precipitating in aqueous TiCl, solution with different
pH value.
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Fig. 3. XRD patterns of TiO, powders (a)Rutile (b)Anatase.

Fig. 4. FE-SEM images of TiO, nanopowdefs (a)Rutile,
(b)Anatase.
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Fig. 5. FE-SEM images of TiO, particles by hydrothermal
treatment (a)Rutile, (b)Anatase.

Fig. 6. TEM images of TiO, particles by hydrothermal
treatment.
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Fig. 7. XRD patterns of TiO, particles after the hydrothermal
treatment. (a)Rutile, (b)Anatase.
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Fig. 8. FE-SEM & TEM images of TiO; nano-tube particles at
600°C for 1h. (a)FE-SEM image, (b)TEM image.
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Fig. 9. Sensitivity of nanotube sensor (B) for 50 ppm Toluene
with different temperatures.
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Fig 10. Sensitivity of nanoparticle sensor (A), nanotube sensor
(B) for 50 ppm Toluene at 450°C.
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Fig. 11. Sensitivities of nanotube sensor (B) under
concentration of Toluene in the range 10, 30, 50 ppm at 450°C.
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Fig. 12. Sensitivity of nanoparticle sensor (A), nanotube sensor
(B) for 10 ppm NO at 450°C.

1% 128 NO 10 ppm o ] 450°Ce] X0y =
AT A3 22 Vet 299 3= o
ZA Y=g (A Y=FEAN B T AN =2
FollA 7hzell thgh obFE uhgo] dojur] gigir. o
2 AFE F FR7 TiO, AM7 E7kso] thEk A
A4S BoFE Zolgt £

4. 4

M

olde] 4¥ A#E vw B3 Ax oS3} 7o F
28 At

1) F3H7} pHREE ©43F A3 pHO.1 ~ 0.3 =
rutile 729} Pl EZo] A2HYT pH 1.8~2340E
anatase®] 25 zhe UM Ego] AzHYTt. 28] o]
nAEZEY HAFE o 10mme] Z7|E B4 FHY)

2) Az = =719 Tio, PHEEE o]g3)]
NaOH &4 3 HCl 784S o] &3 FEA4HE &
g U= FEY TZE Zh= TiO, vHESS Az
o] Uk HB9 AL o 10nm, Zo)E £ nm =
A H U

3) NOZk=el] tigh S0l e F AA BSFoaf vl
§& EolA] ¥er EF4 712d g e U
=719 vAREEE o845t AFE MAA)ET Ui
FEY FRE Zhe vAETE o]gsta A)zHE Al
Byt Z=rb o A3, vhgErE o wWEA Yebgt

ZMe) 2

2 ERS YHEAY % JHEANATAEAE) T4
ARFLUY ISR Y dBom systdSYT
[2007-8-078-02, W=d Y xEHE o] &3
HoA2Y] A7 Ade) gAEgyT,



—

FExgel 2 Tio, i

]

I
i
o

i

N. Yamazoe, Sensors and Actuators B, 5, 7 (1991).
G. Martinelli, M. C. Carotta, Sensors and Actuators B, 7,
717 (1992).

. 1. D. Choi, G. M. Choi, Sensors and Actuators B, 69, 120

(2000).

. D.S. Lee, S. D. Han, J. S. Huh, and D. D. Lee, Sensors

and Actuators B, 60, 57 (1999).
A. Gurlo, M. Tvanovskaya, N. Barsan, M. Schweizer-
Berberich, U. Weimar, W. Gopel, and A. Dieguez, Sensors
and Actuators B, 44, 327 (1997).

10.

B A

Hxe] 7k= A 54

441

. M. R. Prairle, L. P. Evans, B. M. Stange and S. L.

Marinez, Envi. Sci. Tech., 27, 1776, (1993).

. H. Tang, K. Prasad, R. Sanjines, F. Levy, Sensors and

Actuators B, 26, 71 (1995).

. A. Curulli, F. Valentini, G. Padeletti, M. Viticoli, D.

Caschera and GPalleschi, Sensors and Actuators B, 111,
441 (2005).

. M. Z. Atashbar, S. Singamaneni, Sensors and Actuators B,

111, 13 (2005).
C. C. Tasi, H. Teng. J. Am. Chem. Soc. 18, 367 (2006).



