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Abstract

In this study, the behaviors of Fe selective chlorination in ilmenite ore by using PVC or CO-Cl, gas mixture as reducing agents
under the condition of 1173 K, for 60 minutes were investigated. The weight loss ratio was 28% when PVC was applied as the
reducing agent. The condensate formed at the outlet of reaction tube was identified as FeCl, by X-ray diffraction analysis. From
these results, it was observed that iron in ilmenite ore reacted with HCI gas and Fe was selectively removed in the form FeCl,.
However, when CO-Cl, gas mixture was used as a reducing agent, the weight reduction ratio was 54%, and the condensate
formed at the outlet of reaction tube after the experiment was estimated to be FeCls. It was observed that the ilmenite ore reacted
with the CO-Cl, gas mixture and was simultaneously removed in the form of FeCl; and TiCl;. However, the results of X-ray
diffraction of ilmenite ore after the reaction showed that Fe was almost removed.
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Table 1. Chemical composition of ilmenite ore
(Wt.%)
Element Ti Fe Si Mn Al Mg Cr Ca (¢} 71}
Cont.
32.15 26.99 1.15 0.99 0.77 0.50 0.42 0.20 36.42 0.41
(WL%)
Table 2. Chemical composition of oxide in ilmenite ore
(Wt.%)
Element TiO, FeO, SiO, MnO, Al,O4 MgO Cr,04 Ca0O
Cont. 53.58 39.16 2.46 1.28 1.46 0.83 0.62 0.28
(wt.%)
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Gas inlet Gas inlet
Gas outlet Gas outlet
3 way cock Thermlo couple ’_’I F
l —‘
‘Water 4 3 ‘Water
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Fig. 1. A schematic diagram of the experiment apparatus for selective chlorination using PVC.
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Fig. 2. A schematic diagram of the experiment apparatus for selective chlorination using CO-Cl, gas mixture.
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Fig. 3. The change of Gibbs free energy (AG,) for the
selective chlorination reaction in Ti and/or Fe oxides.
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Fig. 4. The plot of the equilibrium constants, K(pgjo/pHc,)
versus Temperature calculated from the selective
chlorination reaction in eq. (1).
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Fig. 5. Variations of the weight reduction ratio with reducing

agents in ilmenite ore at 1173 K. The theoretical
value (dotted line) was calculated when assuming the
Fe element existed in the form of FeO and was
removed completely.
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Fig. 6. XRD patterns of ore residues obtained after experi-
ments using various reducing agents at 1173 K: (a)
PVC 50 g, (b) Cl, 5 cm¥/s, CO 5 cm’s.
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Fig. 7. Encrusted deposits on the low temperature part of the
quartz tube after the experiment using PVC: (a)
photograph, (b) XRD patterns.
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Fig. 8. The change of Gibbs free energy (AG,’) for the
selective chlorination reaction in FeTiO;.
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Fig. 10. A photograph showing the encrusted deposits on the
low temperature part of the quartz tube after the
experiment using CO-Cl, gas mixture.
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