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Study on the S Content of Titanium Slag Acid Hydrolysis Tail Gas
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Abstract: To solve the problem of the exceeding S content in tail gas from a titanium dioxide plant the S
content of titanium ore and titanium slag raw materials was compared and analyzed. The S content of the tail
gas under different acid hydrolysis conditions was simulated using sulfuric acid. Verification test of the effect
of hydrolysis process on the S content of acid hydrolysis tail gas was carried out. The results showed that the
S content of titanium slag was 0. 10% lower than the 0.15% S content in titanium ore. The S in titanium
slag acid hydrolysis tail gas mainly came from sulfuric acid. During the simulation test with the increase of
sulfuric acid concentration the content of S in the exhaust gas gradually decreased and the extent of de—
crease gradually decreased. As the temperature increased the S content of the exhaust gas gradually in—
creased and the extent of increase decreased. During the titanium slag acid hydrolysis process verification
test as the reaction acid concentration decreased from 92% to 84% the maximum reaction temperature de—
creased from 226 °C to 186 °C the acid hydrolysis rate decreased from 93.19% to 90.78% and the S con—
tent in the tail gas decreased from 0.55 g to 0.09 g. S originated from sulfuric acid decreased from 91. 1%
to 44.4% . The acid-slag ratio showed almost no visible effect on the S content in the tail gas.
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Fig.1 Acid hydrolysis tail gas absorption device
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Table 1 Main chemical compositions and S contents in titanium raw materials %o
TiO, S Ti, 04 CaO Sio, MgO Al, 05 FeO TFe MnO
74.02 0.10 10. 62 1.83 5.40 7.04 2.48 9.01 7.10 0.94
47.46 0.15 0 0.827 2.19 2.53 1.01 38.49 33.7 0.902
2.40 t N
1:1 (
) S
0.95 t. S °
2 o 2.2.1
2 S
Table 2  Sulfur content in titanium raw materials under 210 C 20 min
different acidolysis methods S
I /kg 2 o
0.95( ) +0.95( ) 2.40 1:1
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Fig.2  Effect of sulfuric acid concentration on

the S content in tail gas
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Table 3 Effect of temperature on the S content in tail gas 90% ~
I S e 93 % 220 C
1 170 0.25 80% ~85%
2 210 0.80 200 C
3 260 1.55
3 170 C 260 °C 2.3.2
S 0.25 g 1.55 g, 92%
90% 255 C A
90% ; > °
260 °C 5 S
Table 5 Effect of acid-sludge ratio on reaction
¢ Tmax and S content in tail gas
2.3 Tl / s s
< % /g 1%
1.72 220 93.1 0.58 91.3
1.70 218 93.8 0.56 91.1
S © 1.68 219 93.1 0.57 91.2
2.3.1 1.65 218 93.0 0.58 91.3
1.7 1.62 218 91.5 0.57 91.2
4 ) 5 1.72 1.65
. N S S
4 S 1.62
Table 4 Effect of reaction acid concentration on
reaction Tmax and S content in tail gas
T“m/ / S S 1 . 7 2 3 o
1% © % g 1% S 3
92 226 93.19 0.56 91.1
90 217 92.84 0.40 87.5 1.64 ~1.74
88 209 92.00 0.27 81.1 1.54 ~1.58
86 200 90.75 0.15 65.5
84 186 90.78 0.09 44.4
) S ) ©
=( S - S )x100% / S
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