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Upgrading Panzhihua-Xichang ilmenite using a fluidizing

oxidation-magnetic separation process
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Abstract; With the continuous development of titanium dioxide production using chlorination method in
China, the production of Ti-rich materials for chlorination process from Panzhihua-Xichang ilmenite
concentrate becomes an inevitable trend. In order to use Panzhihua-Xichang ilmenite that contains a high
volume of impurities and is unfit for the electric furnace reduction-upgraded titanium slag process, which is
a feasible technical route, the fluidization oxidation roasting-magnetic separation process for upgrading
Panzhihua-Xichang ilmenite was studied in this work. The transformation of phase structure during
oxidation process, the effects of roasting parameters, and magnetic separation conditions were
investigated. Based on the principle that weak oxidation of ilmenite can form a magnetic ilmenite-hematite

solid solution, the results of experiments showed that high magnetic ore can be obtained by fluidization
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oxidation in the temperature range of 650 C to 750 °C, and the concentrate yield of direct magnetic
separation is over 70% with magnetic field intensity of 3 500 Gs. Furthermore, the upgraded ore that meet
the material requirements for producing upgraded titanium slag (UGS) were obtained by ball-milling and
magnetic separation, with a titanium recovery rate of 49.29%. The process could be further improved by
optimizing magnetic separation . It is proved that fluidization oxidation-magnetic separation is feasible for
upgrading and utilization of Panzhihua-Xichang ilmenite.

Keywords: Panzhihua-Xichang ilmenite; fluidization oxidation; magnetic separation; upgraded titanium

slag; phase transformation
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Table 1 Chemical composition of ilmenite
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Fig. 1 Particle size distribution of ilmenite
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B3 57 RHH SEM R R
Fig. 3 SEM image of ilmenite
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Table 2 EDS analysis results of ilmenite in Fig. 3

JR T 538/ %
JLER
Spl Sp2 Sp3 Sp4 Sp5

O 61.67 60.17 58.66 54.88 62.84
Ti 19.16 19.79 11.67
Fe 2.69 19.03 17.14 45.12 0.94
Mg 13.71 4.40

Mn 1.63

Ca 11.44
Al

Si 21.93 13.11
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I-FeTi0,(75-519);H-Fe,0,(85-599);R-Ti0,(1-1292)
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Fig. 4 XRD patterns of samples oxidized at 725 ‘C for different duration

10
COMPO SEM WD 11.2 m“.l;l'l

5 FUBRHEMBBUEN

Fig. 5 Microstructure of oxidized roasting sample
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Fig. 6 Effects of oxidized roasting temperature and time on the yield of magnetic concentrate
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Fig. 7 Particle size distribution of oxidized roasted ore with ball milling
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Table 3 Chemical compositions of concentrates from oxidized roasting-ball milling-magnetic separation of ilmenite
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650 “C % fL 90 min 725 "CH AL 30 min
%
BREE 0 min BREE 5 min BREE 10 min BREE 0 min BREE 5 min BREE 10 min
Ti0O, 49.42 49.96 53.33 49.62 52.47 50.84
TFe 28.90 30.81 28.43 28.79 29.05 31.12
MgO 2.97 2.03 2.15 3.18 2.17 1.84
MnO 0.75 0.77 0.80 0.73 0.80 0.75
CaO 0.60 0.25 0.22 0.61 0.27 0.23
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Si0, 3.00 1.19 1.20 2.96 2.17 0.93
R, 82 200 242 81 194 221
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2K ] i 83.66 49.29 26.17 84.99 47.45 22.40
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