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Producing process of high quality synthetic rutile for
fluidizing chlorination
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Abstract: Three samples i.e. ilmenite, oxidation-modified ilmenite and reduction-modified ilmenite were leached by
agitation leaching, pressure leaching and fluidization leaching. The results show that descending order of TiO, content of
products is oxidation-modified ilmenite, reduction-modified ilmenite and ilmenite when three samples are leached by
agitation leaching. The maximum TiO» content of product is obtained by fluidization leaching. The second is obtained by
pressure leaching, and the minimum is obtained by agitation leaching. A new rutile phase appears on the surface of
mineral by oxidation treating. The synthetic rutile produced from ilmenite by oxidation and fluidization acid leaching has
characteristics as rutile-type titanium(IV) dioxide, with TiO2 content of 92.96%, CaO and MgO total content of 0.30%,
94% particle with size bigger than 100 pm, which is the ideal raw material of fluidizing chlorination process.
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Table 1 Main chemical composition of ilmenite  (mass

fraction, %)

TiO2 FeO FeO;  SiOz CaO MgO MnO
4941 30.03 15.21 1.65 1.02 1.13 0.76

2
Table 2 Size distribution composition of ilmenite  (mass

fraction, %)

300 200- 150— 125— 100— 74— 74
pum 300 pm 200 pm 150 pm 125 ym 100 pum  pm
10.13  38.39  29.00 8.23 6.34 7.58 0.33
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Fig.1 XRD pattern of ilmenite
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2
Fig.2  Microstructures of ilmenite observed under reflected

light microscope
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Table 3  TiO, content leached from three ilmenite samples

(mass fraction, %)

No-modified  Oxidation-modified Reduction-modified

ilmenite ilmenite ilmenite
86.91 91.07 90.26
TiO»
Fe:0; FeO Fe
TiOz
TiO>
XRD
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Fig.3 XRD pattern of oxidation-modified ilmenite
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4 3 TiOs 5
Table 4  TiO, content in product of oxidation-modified Table 5 Main chemical composition of synthetic rutile (Mass

ilmenite after leaching by three leaching ways (mass fraction,

%)

Agitation Pressure Fluidization
leaching leaching leaching
91.15 91.99 92.96
TiO» TiO»
92.96%
[7]
TiO»
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XRD 4
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Fig.4 XRD pattern of synthetic rutile

fraction, %)

TiO, Fe SiO; CaO MgO Fe:03

92.96 2.07 2.90 0.22 0.08 0.01

1 5 Fe Ca Mg
Mn
SiO2
CaO+MgO 0.30%
233
6

6

Table 6  Size distribution composition of synthetic rutile

(Mass fraction, %)

300 200—  150—  125—-  100— 74— 74
pum 300 pm 200 pm 150 pm 125pum 100 ym  pm

9.92 3921 30.03 9.56 5.62 5.10 0.56
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