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Rusting kinetics of metallic iron in reduced ilmenite
strengthened by hydrochloride

GUO Yu-feng, LIU Shui-shi, MA Xiao-wen, JIANG Tao, QIU Guan-zhou

(School of Resources Processing and Bioengineering, Central South University, Changsha 410083, China)

Abstract: The effect of hydrochloride on the rusting rate of metallic iron in Panzhihua reduced ilmenite and separation
efficiency of titanium and iron by rusting process were studied. The rusting kinetic of the metallic iron in reduced
ilmenite was analyzed. The results show that hydrochloride can significantly increase the reaction rate and separation
efficiency of titanium and iron. As the dosage of hydrochloride increases from 0 to 4%, the rusting rate of the metallic
iron in the reduced ilmenite increases from 43% to more than 90%, TiO, grade of Ti-rich material increases from 64.92%
to 81.21%, while total Fe grade decreases from 18.25% to 5.06%. The rusting reaction is controlled by internal diffusion.
Adding 4% hydrochloride, the rusting apparent activation energy of the rusting reaction decreases from 59.26 kJ/mol to
38.65kJ/mol. The mechanism is that hydrochloride promotes the cathodic reaction of the rusting reaction , thus speeding
up the formation and the diffusion rate of Fe*'.
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Table 1 Chemical compositions of ilmenite concentrate (mass

fraction, %)

TiO, Fer FeO Si0, AL O4 CaO
47.58 30.59 34.84 3.11 1.33 0.64

MgO MnO V205 S P
5.94 0.12 0.46 0.11 0.015
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Fig.1 Effect of hydrochloric acid content on rusting rate of

reduced ilmenite
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Fig.3 SEM image of Ti-rich material with hydrochloride

treatment: 1—Metal iron (white zone); 2—IImenite (gray zone)
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Fig.4 SEM image of Ti-rich material without hydrochloride

treatment: 1—Metal iron (white zone); 2—IImenite (grey zone)
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Table 2 Grade of TiO, and Fer under different experimental

conditions
Experiment No. Addition agent  TiO, grade/%  Fer/%
1 NH,Cl 64.92 11.13
2 HCI+NH,Cl 81.20 5.06
3 NaCl+NH,Cl1 65.94 10.34
4 H,SO,+NH,Cl1 79.23 5.49
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Fig.5 TIsothermal rusting curves of metallic iron in reduced

ilmenite
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