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Nanostructure and Transparency of KTiOPO,@SiO, Nanocrystalline
Glass-Ceramics by Wet-Chemical Route
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Abstract: Transparent 25KTiOPO,-755i0, (KTP@Si0,) nanocrystalline glass-ceramics were synthesized by the
wet-chemical method. Morphology and nanostructure of the KTP nanocrystals embedded in the silicate glass were
characterized by means of X-ray diffraction (XRD) and field emission scanning electron microscope (FESEM).
The results show that, KTP nanocrystals with the size of ~30 nm are precipitated from SiOy-based glass in the
heat-treated transparent gels, forming KTiOPO,@SiO, nanophase glass-ceramics. At the same time, a large
amount of irregular mesopores were eliminated, but small amount of spherical nanopores with 30 nm-diameter
form. This type of relatively dense glass-ceramic exhibits the optical transmittance of about 64% in the visible
region. Based on nanostructure data, the effects of the nanostructure on the transparency of the glass-ceramics
were analyzed according to Rayleigh model. It shows that the ratio of the refractive indices decreases the optical

transmittance of the KTiOPO,@Si0O, nano-glass-ceramics in the visible region.
Key words: KTiOPO,; SiO; sol-gel; nano-glass-ceramics; transparency; second harmonic generation (SHG)
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Fig.2 XRD patterns of the gel heat-treated at 600
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Fig.5 Optical transmission spectra of the sample dried in
different periods After heat-treated at 600 or
750 C
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Fig.6 FESEM micrographs of the ethanol-derived sample dried in different periods after heat-treated at 600 or 750 °C
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Fig.7 FESEM micrograph of the sample prepared in 2-

ethoxyethanol solvent after heat-treated at
750 C
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