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Fabrication of Silica and Titania Inverse Opals via Supercritical Deposition
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Abstract : Photonic crystals (PCs) are highly ordered porous materials which have been much attention because of its potential
for controlling the light sauces. There are many methods for synthesizing this kind of materials among them we chose the super-
critical deposition. With this method the reactants can easily infiltrate into the complex structure. In this paper, supercritical carbon
dioxide (scCO,) was used as a reaction medium, which is known as a sustainable solvent due to its nontoxic and noninflammable
characteristics. We coated the colloidal template with metal alkoxide by using scCO, and then obtained macro-porous inverse
opals. The reaction was carried out at 40 C and 80 bar. We synthesized two different inverse opals which called silica and titania
inverse opals by use of tetraethyl orthosilicate (TEOS) and titanium isopropoxide (TTIP) as a precursor, respectively.
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Figure 1. A schematic diagram of apparatus for fabricating inverse
opals in scCOs.
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Figure 2. The fabricating process for inverse opals in scCO..
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Figure 3. SEM images of the (a) polystyrene template and (b-d)
silica inverse opals obtained at 40 “C, 80 bar with reaction
time of 20 min (shown with different magnifications: (b)
13.0k, (c) 30.0 k, (d) 1.3 k).
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Figure 4. FT-IR spectrum of silica Inverse opals synthesized by
using scCOs.
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Figure 5. SEM images of the titania inverse opals obtained at 40 C,
80 bar and TTIP/ethanol ratio: 2:1 with the variable reaction
time, (a, b) 30 min (shown with different magnifications:
(a) 25.0k, (b) 5.0k) and (¢, d) 60 min (shown with (c) 30.0
k, (d) 10.0 k).
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Figure 6. SEM images of the titania inverse opals obtained at 40 C,
80 bar and TTIP/ethanol ratio: 5:1 with the variable reaction
time, (a, b) 30 min (shown with different magnifications:
(2) 50.0k, (b) 5.0 k) and (c, d) 60 min (shown with (c) 20.0
k, (d) 10.0 k).
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Figure 7. FT-IR spectrum of titania inverse opals synthesized by
using scCO,.
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