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Fig. 2 Time course of XRD pattern of a silica-surfactant
film.

A, B OB MR

(b)

H20 EtOH, surfactant,
catalyst

substrate

surfactant film with catalyst

!

surfactant film

silica source

Vapor infiltration synthesis of mesoporous silica films.
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Graphical illustration of the proposed model for the formation of a meso-structured silica film.
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Fig. 4 (a) XRD patterns of calcined mesoporous silica films synthesized at different temperatures. (b) Effect of synthetic
temperature on the d (100) spacing of mesoporous silica films.
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Fig. 5 XRD patterns of mesoporous silica films prepared
by the vapor infiltration method using CnTAB
(n=8-18).
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Fig. 6 FE-SEM images of calcined mesoporous silica films (Scale bar; 60 nm) . (a) - (b) an 8-layered film. (c) - (f) a
5-layered film. (g) a more than 10-layered film. (h) A graphical illustration of the arrangement of the pillars observed from
the top. Open and closed circles represent pillars under the first and the second layers, respectively.
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Table 1 Effect of thermal and hydrothermal treatments on
the lattice spacing d, BET surface area, pore volume, and
pore size of the calcined mesoporous silica thin films.

= BET surface area pore volume pore size
treatment conditions d(A) () (cm’le) Ay
400°C, in air 101 729 1.19 68
650°C, in air 99 716 1.I5 68
900°C, in air 92 693 1.04 63
180°C, in water 101 726 112 68

* The films were treated for 3 h.
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Fig. 7 An FE-SEM image of a cross-section of the
mesoporous silica/phosphate composite film.

Fig. 8 Temperature dependence of proton conductivity of
the silica/phosphate composite films at different water
vapor pressures. Water vapor pressure: @2 kPa, []10
kPa, A 20 kPa.
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Vapor Infiltration Synthesis of Proton Conductive
Mesoporous Silica Films. Norikazu NISHIYAMA *! and
Shunsuke TANAKA *2 (*! Osaka University, Machikaneyama-
cho, Toyonaka 560-8531, Japan, *? Kansai University, Yamate-
cho, Suita 564-8680, Japan)

Vapor infiltration synthesis is a promising method for the
preparation of thermally stable mesoporous silica film. We found
nano-phase transition of an organic-inorganic nanocomposite
under vapor infiltration of TEOS. Mesoporous silica/phosphate
composite films were synthesized from a vapor phase. The
silica/phosphate composite films showed high proton
conductivity. The high phosphate group content and the ordered
periodic mesostructure contributed to the high proton
conductivity.

Key-words: Mesoporous silica, Films, Vapor infiltration
synthesis, Phosphate group, Proton conductivity
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