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Orthogonal Experiment Optimization of the Rutile Titanium Dioxide

Zr-Al Coating Process

Hou Qinglin, Wang Jingwen, Duan Haiting, Chen Long, Hou Yihui
(' School of Packaging and Material Engineering. Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract : Taking rutile titanium dioxide as raw material and the amount of dispersant, the coating agent ratio of
zirconium and aluminum, the stirring velocity and ageing time as influencing factors, the L (3*) orthogonal experiment is
conducted to study the optimum technical conditions for zirconium and aluminum dualistic coating on the rutile titanium
dioxide. The optimum conditions is determined through Zeta potential analyzing, and the structure and performance of the
obtained base material A and the coated sample B are characterized by scanning electron microscope(SEM), transmission
electron microscope (TEM), fourier transform infrared spectrometer (FT-IR) and X-ray powder diffractometer(XRD) etc.
Experimental results demonstrate that the stable ZrO, and Al,O, coating is formed through Zr—0—Ti and Zr—O—Al
bonding on the surface of the rutile titanium dioxide under the conditions that the dispersant mass fraction is 1.0%, the
zirconium and aluminum mass ratio is 2:1, the stirring velocity is 270 r/min and the ageing time is 2 hours, respectively.
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Table 1 Factors and levels of the orthogonal experiment

HE  HGNEm 5 57 BEPE B Pk Ak

K AT Y% It il (r * min™") B E] /b
1 0.5 1:1 270 1
1.0 1:2 290 2
3 1.5 2:1 310 3
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Table 2 Results of the orthogonal experiment
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Fig. 1 SEM images of the samples
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Fig. 2 EDS spectra of the samples
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Fig. 3 XRD patterns of samples
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Fig. 4 FT-IR spectra of samples
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