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ABSTRACT

In this study, we prepared zirconia gel by the sol-gel method and investigated its photoluminescence properties by varying pyrolysis
temperature. The addition of acetic acid into a Zr-alkoxide solution resulted in forming the bidentate ligands with Zr ions and
producing a stable gel. At the pyrolysis temperature of 350°C, the zirconia nanocrystals with tetragonal structure gradually appeared
in the gel. The PL intensity of the zirconia gel increased with increasing the pyrolysis temperature up to 350°C, but decreased above
the temperature. Concurrently, its PL peak wavelength continuously shifted from ~440 nm to ~550 nm with the temperature. The PL
characteristics of the zirconia gels were closely associated with decomposition of residual organic groups, the formation of the zirconia
nanocrystals, and the tetragonal to monoclinic phase transformation.
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Fig. 1. XRD patterns of the zirconia gels pyrolyzed at various
temperatures.
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Fig. 2. DTA and TG analysis of the as-dried zirconia gel.
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Fig. 3. TEM images of the zirconia gels pyrolyzed at (a) 300°C, (b) 350°C (bright field), (c) 400°C (dark field), and (d) 450°C (high

resolution), respectively.
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Fig. 4. IR spectra of the zirconia gels (a) as-dried and
pyrolyzed at (b) 200°C, (c) 250°C, (d) 300°C, (e) 350°C,
() 400°C, and (g) 450°C.
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Fig. 5. Photoluminescence spectra of the zirconia gels (a) as-
dried and pyrolyzed at (b) 200°C, (c) 250°C, (d) 300°C,
(e) 350°C, (f) 400°C, and (g) 450°C.
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Fig. 6. Variation of relative PL intensity (a) and the peak
wavelength (b) of the zirconia gels as a function of the
pyrolysis temperature.
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Fig. 7. CIE chromaticity diagram showing the variation of PL
color in the zirconia gels as a function of the pyrolysis
temperature.

A 453 A 23(2008)



130 Re

(a) (b)

* JER8

{c) (d)

Fig. 8. The actual emitting photographs of the zirconia gels pyrolyzed at (a) 300°C, (b) 350°C, (c) 400°C, and (d) 450°C, when

irradiated with a He-Cd laser.
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