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Selective reduction of chromite fines by microwave treatment
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Abstract: In order to raise the ratio of chromium to iron in chromite fines, chromite fines from South Africa were
reduced selectively by microwave heating based on the principle of selective carbothermic reduction of chromite. Then,
chromite fines were submerged in dilute hydrochloric acid. Finally, chromite concentrate was obtained by filtration
separation and the ratio of chromium to iron in chromite fines increased. The influences of technical parameters, such as
the amount of reducing agent, reducing temperature and time, on leaching rates of iron and chromium were investigated
through single factor experiments. The results show that, after chromite fines(100 g) treated with reduction and acid
leaching, the ratio of chromium to iron increases from 1.4—1.6 to 2.6—3.2, under the optimal conditions of the dosage of
reducing agent 6.0 g, reducing temperature (1 100+25) C and reducing time (20£2) min. Iron in dilute acid solution was
recovered and a by-product of iron oxide was obtained.
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Fig. 1 XRD pattern of chromite fines sample
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Fig. 2 Basic flow sheet of reduction experiment
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Table 2  Relationship between A G°and T,y in carbon thermal reduction reactions of chromite
Reaction equation AG®/(J-mol ) Toar/K
Fe;04(s)+4C=3Fe(s)+4CO(g) 684 400—698T 980
FeO(l) +C=Fe(s) +CO(g) 158 970-160.25T 992
Cr,05(s) +3C=2Cr +CO(g) 819 936—541.2T 1515
Cr,05(s)+13/3C=2/3Cr;C, +3CO(g) 755 927-522.03T 1369
Cr,05(s)+27/7C=2/7Cr,C5 +3CO(g) 766 692—546.86T 1448
23Cr,05(5)+81C=2Cr3Cs+69CO(g) 16 613 320—11 545.55T 1438
FeO:Cr,05(5)+4C=2Cr(s)+Fe(s)+4CO(g) 951 540-653.61T 1 455
FeO-CryOs(s)+C=Fe(s)+Cr,05(s)+CO,(g) 163 830—138.43T 1183
MgO-Cr,05(s)+3C=2Cr(s)+MgO(s)+3CO(g) 792 140-502.36T 1576
1 BRAGIRIBCR L 2 PR IE Sy iR &Ik 1 100
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Fig. 3 Effect of dosage of reducing agent on leaching rates of
Fe and Cr
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Fig. 5 Effect of reduction time on leaching rates of Fe and Cr
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Fig. 6 Effect of granularity on leaching rate of Fe
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Fig. 7 SEM images of chromite samples: (a) Raw sample;
(b) Reduced sample; (c) Sample treated by hydrochloric acid
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