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Preparation and Color Regulation Mechanism of Nb,Os Amorphous Photonic Structural
Color Glaze

ZHANG Biao', HE Xuanliang', JIN Zhiwei', WU Yichen', WANG Fen', LUO Hongjie', ZHU Jianfeng', SHI Pei'
(1. School of Materials Science and Engineering, Shaanxi University of Science and Technology, Xi'an 710021, China;
2. School of Cultural Heritage and Information Management, Shanghai University, Shanghai 200444, China)

Abstract: The blue and cyan amorphous photonic color glazes were prepared with the addition of 2%—7% niobium pentoxide to
Na,0O-K,0-MgO-Ca0O-Al,0;-Si0, ceramic glaze. The effect of Nb,Os addition on the glaze color, phase-separated structure and
clemental distribution was investigated by UV—Vis reflection spectroscopy, Fourier transform infrared spectroscopy, scanning
electron microscope, transmission electron microscope, and the regulation mechanism on the structural color of amorphous photonic
was analyzed. The results indicate that the [NbO,] tetrahedra transforms into [NbOg] octahedra as the content of Nb,Os increases,
which exists as network oxides, causing a decreased viscosity of the glaze melt at high temperatures and an increased size of the
phase-separated droplets. Also, a large enrichment of Nb,Os improves the refractive index difference between the two phases, leading
to the wavelength of amorphous photonic structural coloration moving to the long-wave direction and a transition of the glaze color
from blue to cyan.
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Table 1 Chemical compositions of mineral raw materials W/%
Raw material SiO, AlLO; Fe, O3 CaO MgO K,O Na,O TiO,
Black crucible soil 72.66 20.52 3.67 0.12 1.51 0.91 0.02 0.51
Feldspar 74.68 15.50 0.08 0.07 6.03 3.64
Quartz 98.43 0.22 0.04 0.53 0.67 0.04 0.07
Calcite 1.58 0.07 96.80 1.19 0.36
Calcined talc 65.50 0.14 0.92 33.34 0.10
Kaolin 60.00 37.62 0.23 0.09 0.42 1.49 0.15

w—DMass fraction.
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Fig. 1 Firing curves of body and glaze
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Fig. 2 Glaze samples with different Nb,Os contents and optical photos of the corresponding areas
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Fig. 3 UV-Vis reflectance spectra of samples with different
Nb,O5 contents
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Fig. 5 FT-IR spectra of samples with different Nb,Os contents and local enlarged drawing
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Fig. 6 SEM images of glaze samples with different Nb,Os contents
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Fig. 7 HAADF micrograph and elemental distribution of the glazed surfaces with 7% Nb,Os
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