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Preparation of Wavelength Variable Light Emitting Device by Using Porous Silica
Colloidal Crystal and Development of Vapoluminescence

Dohshi, Satoru
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_ It was_revealed that the spherical porous silica containing carbon could be
successfully synthesized by using tannic acid and aminosilane. It was also found that these porous

silicas_exhibited broad photoluminescence spectra in the visible light region by UV light
excitation. Moreover, it was clarified that these colloidal crystals could be prepared from the

spherical porous silica nanoparticle dispersion by ultra low speed dip coating method.
We revealed the possibility of fabricating a light emitting device with controlled wavelength only

with silica.
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Fig. 1 SEM images of TA-SiO,np.
TA/APTMS: (a) 1/10, (b) 1/12, (c) 1/14, (d) 1/16, (e)
1/18, (f) 1/20.
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Fig. 2 N, adsorption / desorption isotherm of TA-SiO,np
(TAJAPTMS = 1/18). Specific surface area of TA-SiO,np
was calculated by BET method.
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Fig. 3 SEM images of TA-SiO,np (TA/APTMS = 1/18).
Synthesis temperature (K) : (a) 273, (b) 278, (c) 283,
(d) 298, (e) 303, (f) 323.
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Fig. 4 SEM images of TA-SiO,np (TA/APTMS = 1/18).
Synthesis time (min) : (a) 0.25, (b) 0.5, (c) 1, (d) 5, (e)
10, (f) 15, (g) 20, (h) 30.
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Fig. 5 Effect of the synthesis time on the
particle size of TA-SiC.np (TAJAPTMS = 1/18).
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Fig. 6 SEM images of TA-SiO,np (TA/APTMS = 1/18).
pH : (a) 8.0, (b) 9.2, (c) 9.9, (d) 10.4.
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Fig. 7 SEM images of C-SiO,np (TA/APTMS = 1/18)
calcined at 823 K.
Calcination time (h) : (a) 1, (b) 2, (c) 4, (d) 5, (e) 8.
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Fig. 8 UV-Vis absorption spectra of C-SiO,np

(TA/APTMS = 1/18) calcined at 823 K.
Calcination time (h) : (a) 1, (b) 2, (c) 4, (d) 5, (e) , (f) 8.
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Fig. 9 Photoluminescence spectra of C-SiO,np
(TA/APTMS = 1/18) calcined at 823 K for 5h (a)
and calcined at 873 K for 5h (b).

4—6. A NiEGEOER

Fig. 10 (Z5] R 228 2 TR L 72 i
® SEM BEH %7~ Fig. 10 @QIIRT X 512,
Sl E A L EE VB AL, a e A R

Fig. 10 SEM images of the colloidal crystal
prepared by low speed dip coating method.
Withdrawing speed (um/s): (a) 1.0, (b) 0.5.
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