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Abstract: Ordered mesoporous oxide films have been focused because of their low density, high interior
specific surface area, and high thermal insulation. Specially, the ordered mesoporous oxide films prepared
by self-assembly has many advantages due to easy process and high reproducibility. In this work,
ordered mesoporous Si0;, AlQs, and TiO; films were synthesized by control of composition and
processing parameter. Also, their structural, thermal, and mechanical properties were characterized
variously. In conclusion, ordered mesoporous oxides will be one of core materials in new technology due

to their excellent and unique properties.
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Fig. 1. Phase behavior of mesoporous silica film

according to Brij-76/TEOS and EtOH/TEOS molar ratio
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Fig. 2. TEM image of ordered mesoporous silica film
with zone axis of (a) [11-1] and (b) [100] and ideal pore
arrangement in BCC structure when zone axis is (c)
[11-1] and (d) [100] [1].
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Fig. 3. Porosity variation of ordered mesoporous silica
film as a function of Brij-76/TEOQS molar ratio [3].
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Fig. 4. XRD spectra of mesoporous alumina films for
various P-123/ASB molar ratios; A0 (0), Al (0.07), A2
(0.14), A3 (0.21), and A4 (0.28) [4].
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Fig. 5. Pore size distribution of ordered mesoporous
alumina film with 0.14 P-123/ASB [5].
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Fig. 6. The thermal conductivity (left) and porosity

(right) of mesoporous alumina film for various surfactant
molar ratios [4].
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Fig. 7. Elastic modulus of mesoporous alumina film as a
function of porosity [4].
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Fig. 8. Schematic diagrams of heat transfer in the (a)
ordered and (b) disordered mesoporous films [8].

£ AFANAAM E3FL F2ATed, 7139 BE
of melx ¥i= Ay d5Eo] DetE Ao AR
g

FHAY vz7)F FRAME 71F°] FHHLR £
¥3n Jojd FEFol 71T M FHHLE
A@se] dsgol FopAo FAW AN H=
7% FRAME 7180 EFHHoZ £E3A 97
fEo] A £ BFHHoR oy 1 3 F
7 B dugo] EFH deojuA €. wbA
dAEE 7 71 4580 93N ZAddn 7HE
&1, 74 vx7F 7+EE g2 F e FS
958¢ /HAE 2dy BN dz7F FxE
dES £ A= 7 d58¢ HAE 29, F /A4
3t AN E FF ABHIHE HAFHA
o [9].

T 2doM d5go] ojgA AP A AT
913}e] heat flux vector A& IS AAE%
8. &e ¥3EL 7N EYdAE heat flux
vector7t Al&EAH o2 7)ol oA Atgtso] A&3
ol 4E 2L o|FA R3xn FL d5Ze Bt
721 4388 7K EdeME 7130 heat flux
vector7t A A £3A 8= barrier G UL 3
heat flux2 o] Fo]Z Zo] A= FEHoE 7

Fig. 9. The simulated heat flux wvectors in the
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Fig. 10. XRD spectra of mesoporous TiO: films with
ordered and disordered pore structures in (a) low angle
and (b) wide angle ranges [8].

Table 1. The porosities and thermal conductivities of the
mesoporous TiO; films with ordered and disordered pore
structures [8].
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Fig. 11. (a) GISAXS pattern and (b) TEM image of an
ordered mesoporous TiO: film [8].
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Fig. 12. Possible states of the structure of the micelles:
(a) non-separated state and (b) separated state [15].
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Fig. 13. XRD patterns of mesoporous silica film along
the weight ratio of mixed surfactant (P-123/(Brij-76 +
P-123)) [15].
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Fig. 14. Porosity of mesoporous silica film along the
weight ratio of mixed surfactant (P-123/(Brij-76 +
P-123)) [15].

Fig. 15. Microstructures of mesoporous silica film with
the composition of 50 wt.% (P-123/(Brij-76 + P-123));
(a) the domain formed by Brij-76 and (b) the domain
formed by P-123 [15].
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