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Abstract: In order to prevent the continuous production of titanium dioxide from being blocked by sub-
limated sulfur in the process of titanium dioxide acidolysis by sulflate process, this paper starts from the
structural composition analysis of titanium concentrate, combined with the main chemical reactions that
may exist in the acidolysis process and the specific acidolysis process conditions in actual production by
calculating the change of Gibbs free energy of related reactions. The potentio-pH diagram of the system
under the condition of acid hydrolysis was drawn, and the mechanism of the occurrence of sublimated
sulfur in the tail gas of acid hydrolysis was explored. The results show that the elemental sulfur in the
tail gas of acidolysis mainly come from the pyrrhotite (FeS) in titanium concentrate. The pyrrhotite is
oxidized in the complex environment of acid hydrolysis at high temperature (180 ~ 220 °C) and high
acidity (pH: —1.51 ~ —1.47) to produce elemental sulfur, which is cooled and solidified to form sublim-
ated sulfur after the reaction. Therefore we can start from the specific process, change the acid hydrolys-
is environment (change the chemical potential, reduce the environmental pH value) without reducing the
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acid hydrolysis rate in order to avoid or reduce the occurrence of sublimation sulfur in production, re-
duce the effect of sublimation sulfur on the sulfate process titanium white.

Key words: titanium concentrate, acid hydrolysis, tail gas, sublimation sulfur, mechanism analysis
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Fig. 1 XRD analysis results of titanium concentrate
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Table 1 Main chemical components of titanium concentrate %
TiO, TFe SiO, MgO ALO; CaO V,05 S MnO
46.14 19.65 0.79 1.277 0.84 0.08 0.14 0.26
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Table 2 Mineral composition of titanium concentrate %
R sen BkING BEGO O BB BERETeidn BRBHOK BoRHRn BT mEEEkeT
90.53 2.44 1.77 0.94 0.65 0.58 0.54 0.53 0.39 0.12 0.06
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Fig.2 SEM image of titanium concentrate
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Table 3 Occurrence of elements in titanium concentrate %

) Al Ca Fe Mg Mn S Si Ti \
R 12.22 11.42 94.94 82.98 79.47 0.00 29.14 97.45 97.48
73730 3.02 0.00 1.05 0.48 0.00 0.00 0.00 0.14 0.61
ERINA 16.41 24.18 0.51 2.20 7.18 0.00 14.29 0.56 0.70
Sleq 37.30 1.42 1.44 6.78 0.00 0.00 19.30 0.15 0.02
Lizpa 227 18.12 0.07 0.02 0.00 0.00 5.39 0.46 0.06
BRI+ K 0.52 10.21 0.40 0.69 0.00 0.00 0.36 0.47 0.41
MAEHCAH 9.76 4.11 0.01 0.00 0.00 0.00 5.06 0.00 0.00
R+l A 3.06 7.04 0.34 0.00 8.74 0.00 3.44 0.50 0.35
g3 0.00 0.00 0.11 0.00 0.00 24.86 0.00 0.00 0.00
B 0.00 0.00 0.17 0.00 0.00 69.52 0.00 0.01 0.00
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Fig.3 E-pH diagram of the presence of S element at 180 °C (a), 200 °C (b), and 220 °C (c) in S-Fe-Ti-H,O system
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Fig. 4 Change of Gibbs free energy of the main reaction during acid hydrolysis of titanium concentrate
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