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Abstract: Mesoporous ceramic materials were applied in various fields such as adsorbent and gas sensor because of
low thermal conductivity and high specific surface area properties. This structure could be divided into open-pore structure
and closed-pore structure. Although closed-pore structure mesoporous ceramic materials have higher mechanical property
than open-pore structure, it has a restriction on the application because the increase of specific surface area is limited.
So, in this work, specific surface area of closed—pore structure TiO, was increased by anneal time. As increased annealing
time, crystallization and grain growth of TiO, skeleton structured material in mesoporous structure induced a collapse
and agglomeration of pores. Through this pore structural change, pore connectivity and specific surface area could be
enhanced. After anneal for 24 hrs, porosity was decreased from 36.3% to 34.1%, but specific surface area was increased
from 48 m?/g to 156 m%g. CO gas sensitivity was also increased by about 7.4 times due to an increase of specific surface

area.
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Fig. 2. (a) Wide-angle and (b) small-angle XRD patterns of
mesoporous TiO, films with various annealing time.
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Fig. 3. The schematic presentation of hexagonal pore structure of
ordered mesoporous TiO, film.
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Fig. 4. (a) SEM images of mesoporous TiO, films with various annealing time and used for linear intercept method to calculate the particle
size and (b) plot of calculated particle size distribution in mesoporous TiO, thin films with various annealing time by using linear

intercept method.
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Table 2. Calculated particle size of mesoporous TiO, films with
various annealing time (XRD, Raman, and SEM)
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annealing time.

Table 3. Specific surface area, porosity properties of mesoporous
TiO, films with various annealing time

12 h 24 h 48 h
specific surface area (m%/g) 48 156 65
porosity (%) 36.3 34.1 26.5
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