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Effect of alumina-coated TiO, film structure on its pigmentary properties
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Abstract: TiO, particles coated with alumina film were prepared by liquid-phase precipitation method
using sodium metaaluminate as coating agent, characterized by TEM, SEM, XRF and specific surface area
analyzer, and evaluation of its pigmentary performance was conducted via weather resistance, gloss and
coverage rate measurements. The crystalline forms of the alumina film was analyzed by HRTEM in
combination with lattice calculation. Meanwhile, the effects of pH and temperature employed during
coating process on the film structure and pigmentary properties of alumina-coated TiO, obtained were
investigated. It was found that the alumina-coated TiO, prepared under acidic conditions exhibited good weather
resistance with hydrated alumina film being amorphous, while the samples prepared at pH=10.0 displayed
excellent pigmentary performance with hydrated alumina film being boehmite and bayerite, mainly
boehmite. However, when pH>11.0, the hydrated alumina film was mainly bayerite resulting in poor pigmentary
performance. Furthermore, coating temperature increment showed a positive influence on the crystallinity
of the hydrated alumina film, thus leading to pigmentary performance improvement of TiO, products.
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Table 1 Alumina mass fraction of TiO, samples obtained
before and after coating at various pH
W(ALO3)" /%
pH - -
ALJRHT TiO, WIS TiO,

3.0 0.25 1.12
4.0 0.25 1.09
5.0 0.25 1.15
6.0 0.25 1.18
7.0 0.25 1.21
8.0 0.25 1.19
9.0 0.25 1.16
10.0 0.25 1.15
11.0 0.25 1.15
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Fig. 1 EDS images of alumina-coated TiO, samples obtained
at pH=4.0 (a) and pH=10.0 (b)
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Fig. 2 TEM images of alumina-coated TiO, samples obtained
at various pH
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Fig. 3 SEM images of alumina-coated TiO, samples obtained
at various coating pH
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Fig. 4 Lattice fringe pattern of alumina film of alumina-
coated TiO, sample obtained at pH=10.0
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Fig. 5 Lattice fringe pattern of alumina film of alumina-
coated TiO, sample obtained at pH=11.0
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Fig. 6 Specific surface area of alumina-coated TiO, samples
obtained at various pH
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Fig. 7 Effects of pH on the gloss (a) and coverage (b) of
alumina-coated TiO, samples
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Fig. 8 Effect of pH on the weather resistance of alumina-
coated TiO, samples
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Fig. 9 SEM images of alumina-coated TiO, samples obtained
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Fig. 10 Effects of temperature on the gloss (a) and coverage
rate (b) of alumina-coated TiO, samples
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