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Preparation of Titania/Organic Mesostructures for Improving the Coloring Properties of
Electrochromic molecules
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Department of Materials Science and Technology, Nagaoka University of Technology
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Preparation of titania/organic mesostructured films for improving the coloring properties
of electrochromic molecules was investigated. For preparing the mesostructured titania film,
the surfactant removal process from titania/octadecylamine (ODA) hybrid films through a
bake treatment at 250°C , solvent-extraction or their combination was investigated. The films
after removing ODA via such approaches showed the high specific surface area ranging
from 145 to 345 m?/g, indicating the nanoporous structures of the films. The ODA removal
processes clearly influenced the film surface structures as well as the crystallization
degrees. Then, the methylene blue (MB) molecular adsorption states on the film prepared
by two surfactant removal processes were investigated to demonstrate the coloring ability of
the titania/organic mesostructured films. The MB molecular states adsorbed on the films
prepared by solvent extraction method (WT) were attributed to both the monomer and
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dimer states, whereas those on the films prepared by the baking (BT) were dominantly
attributed to the monomer state, indicating that the adsorbed states would be affected by the
surface functional groups on the nanoporous structures. The coloring efficiency from the
MB molecules adsorbed on the BT films were higher than that on the WT films, and those of
the films were higher as compared with that the MB alone at the solution state. Therefore,
the states of the adsorbed coloring molecules on the nanoporous titani films were
successfully controlled by the surface condition.
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Fig. 2-1-1. XRD patterns of the films. The
pattern of 250 -Solv-Oda/AT

can be attributed to anatase
phase (ICDD 01-089-4203).
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Fig.2-1-2. N, (@) adsorption and (QO)
desorption isotherms of (a)
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