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Effect of Salt Treating Agent on Conversion Rate of
Rutile for Titanium Dioxide Hydrate

Ma Weiping Sun Ke Cheng Chaoyan Shi Ruicheng

( Pangang Group Research Institute Co. Lid. State Key Laboratory of Vanadium and Titanium Resources Comprehensive
Utilization Panzhihua 617000 Sichuan China )

Abstract: Potassium hydroxide phosphoric acid and zinc sulfate were separately or overall added to the
titanium dioxide hydrated for calcination and the rutile conversion rate of the samples after calcination
was detected by Raman spectrometer. The results show that with increase in the addition of single potassi—
um hydroxide or phosphoric acid the inhibition effect on rutile conversion is stronger and the inhibition is
more obvious at lower temperatures. Furthermore the conversion rate of rutile is more sensitive to the cal—
cination temperature at higher addition amount of potassium hydroxide or phosphoric acid while it is
mainly determined by the temperature at higher calcination temperatures. Using zinc sulfate as the agent
the conversion rate of rutile increases with increase in the addition amount. When it is higher than 820
°C the temperature becomes the main factor for promoting the conversion of rutile. The orthogonal test re—
sults show that the influence order of the factors on rutile conversion is phosphoric acid>zinc sulfate>po—
tassium hydroxide. A relationship between the conversion rate of rutile and addition amount of salt treating
agent calcination temperature i.e. Y( Y=97) = 90. 9+0. 09X, -5. 30X, +0. 42X, +0. 009 6X, is estab—
lished via the orthogonal tests.
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Fig.3 Relationship between calcination temperature Table 1 Factors and levels of orthogonal tests
and conversion rate of rutile with zinc sulfate added . 3 3
/% /% /%
3 1 0.12 0.14 0.06
2 0.18 0.24 0.17
3 0.26 0.34 0.26
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Table 2 Range analysis
890 C
! % /% /%
/%
1 1 1 1 1 1 99.51
2 1 2 2 2 2 97.16
3 1 3 3 3 3 82.69
4 1 4 4 4 4 52.55
5 2 1 2 3 4 98.90
6 2 2 1 4 3 87.38
7 2 3 4 1 2 78.85
8 2 4 3 2 1 38.43
9 3 1 3 4 2 99.55
10 3 2 4 3 1 95.50
11 3 3 1 2 4 27.70
12 3 4 2 1 3 23.55
13 4 1 4 2 3 100
14 4 2 3 1 4 89.38
15 4 3 2 4 1 37.68
16 4 4 1 3 2 17.86
1 82.98 99.49 58.11 72.82 67.78
2 75.89 92.36 64.32 65.82 73.36
3 61.58 56.73 77.51 73.74 73.41
4 61.23 33.10 81.73 69.29 67.13

21.75 66.39 23.62 7.92 6.28
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Table 3 Analysis of variance ° Minitab 4
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Table 4 Regression analysis data
1% /% /% /°C /%
1 0.12 0.14 0.06 870 99.21
2 0.12 0.24 0.17 890 97.16
3 0.12 0.34 0.26 930 99.19
4 0.12 0.44 0.38 940 97.68
5 0.18 0.14 0.17 890 98.90
6 0.18 0.24 0.06 930 97.88
7 0.18 0.34 0.38 930 97.96
8 0.18 0.44 0.26 950 97.57
9 0.26 0.14 0.26 890 99.55
10 0.26 0.24 0.38 905 98.53
11 0.26 0.34 0.06 1000 97.68
12 0.26 0.44 0.17 995 98.04
13 0.38 0.14 0.38 870 97.33
14 0.38 0.24 0.26 930 99.28
15 0.38 0.34 0.17 970 99.40
16 0.38 0.44 0.06 1040 98.61
o
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