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Study on the effect and mechanism of A’ during the calcination
of metatitanic acid
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Abstract: In the production of titanium dioxide by sulfate process, obtaining rutile titanium dioxide
with suitable particle size through different salt treatments and high-temperature calcination of metati-
tanic acid is the basis for preparing titanium pigments. Aluminum salt treatment is currently one of the
commonly used salt treatment systems, but the mechanism of aluminum salt in the calcination process is
still unclear. In this study, the intermediate material in the production of titanium dioxide by sulfate pro-
cess, metatitanic acid after second washing, was used as raw material, and only aluminum sulfate was
used as salt treatment agent. The material was calcined in a muffle furnace at a temperature of 800-950 C.
The effects of Al*’on the crystal transformation and particle growth of TiO, during the calcination pro-
cess were studied using XRD, SEM, HRTEM, and other analytical methods. The results show that dif-
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ferent amounts of aluminum salts and calcination temperatures have significant effects on the crystal
transformation, particle growth, and existence form of Al in TiO,. When the amount of aluminum salt
is low, Al'" is doped into the TiO, lattice in a substitution mode, displacing Ti"", reducing the crystal cell
volume and shortening the internal bond length of the crystal, which is not conducive to the atomic re-
arrangement and bond breaking processes, leading to a decrease in the crystalline transformation rate.
And with the increase of the amount of aluminum salt added, excessive Al’" exists as ALO; on the TiO,
surface. At the same time, with the increase of the amount of aluminum salt added, the particle size of
anatase or rutile TiO, obtained at the same calcination temperature decreases.
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Fig. 2 XRD patterns of catalysts (a) P-A-825 and A-y-825 (y=0.1,0.2,0.3,0.4,0.5,1,2,3,4,5,10), (b) (101) face of anatase, (c) P-A-
950 and A-y-950 (y=0.1,0.2,0.3,0.4,0.5,1,2,3,4,5,10) and (d) (110) face of rutile

J T P IE AL E TiO, s T Ut 1B
7=, R H SRS AR EAS B TR AR AL PR AW TiO, AN
FRERALFE TIO, MMM Z 4. © %1 P-A-950. A-0.5-
950 Fll A-1-950 [ 4 4T A0 UG 78 340k 100%,
FI F Fullprof # 14 %} P-A-950. A-0.5-900 1 A-1-
900 ) XRD AT HH 50 HE E4T Reitveld J7 32 245 F kG
1&, XRD i1 SR A6 245 SR 0 b AR 25 F AH S Ectie an
2 1 PR, ATRI, 40478 Tio, WA REE
AR in 2 P 0T S T R HE— 2B B0TE AL E

A TiO, Fit&J5, 2L TiO, ShH4e b, S S Eom b
AR R P
F1 Tio, RFEHBEERGT

Table 1 The data of TiO, crystal structure refinement res-

ults
PSR AR WRZH AR mm’
a/nm b/nm c/nm
P-A-950 045929 045929  0.29586 6.2410
A-0.5-950  0.45928 0.45928  0.29586 6.2409
A-1-950 045927 045927 029585 6.240 6
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