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Research on the Cabotherm ic Reduction of Low— grade
Titanium Concentrate by M icrow ave H eating

LeiY ng LiYu, Peng Jnhui Zhang Liba Zhang Shim nn Guo Shenghui

(Key Laboratory of UnconventionalM etalligy ofM inistry of Educatbn SchoolofM aterials andM etalligical Engineer-
ing Kumm ing Un wersity of Science and Technology Kumm ing 650093 Y unnan China)

Abstract Cabothem ic reductbn of Panzhihua bw— grade ilnenite by m icrow ave heating was stud ed n
thiswork The effects of preoxilaton coke ratn additives on Fem etallization of reduced titan im con-
cen trate were nvestiated The experiment results show thatunder the optmum cond itions of preox dation
ten perature 800 C by conventbnal heating proportion ng ratb ofN & B;O; ¥ and coke ratio 10%, re-
duction temperature range 1 000~ 1 100 °C, reducton tme 60 min the Fe metallizaton of the reduced
product exceeds 90 . The reinbrce mechanisn s ofm icrowave during reductbn of titanium concentrate
were deduced as follw: the crackk and porosity distrbute nside ilnenite pellets induced by hemal
stress orginated fran m icrow ave selective heating can pramote the spread of reducng amosphere and
the large nunber of iron nuclei caused by quick ly reduction can accelerate the reduction of ferriferous ox
de.
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Table1l M ain chanical canpositions of
titanium concen trate %

TD, TFe Fe0, FeO Cd M@ SD, ALO,

3027 432 603 1002 176

38 36 27.36 5 4
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Tabk 2 Granularity of titaniim concentrate %
+178m - 178m~ + 124bm - 124Mm~ + 74dm - 74dm
12 25 18 30 53.5 15. 95
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Fig 1 XRD pattern of titanium concenlrate
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Fig.3 Process flow of this experiment
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Table 3 Effect of oxidation conditions on the
m etallization of reduced titanimm concentrate

/C /m in n Mo M Felo TFe Mo
79 80 19 % 25. 02
800 15 90 00 24 66 27. 40
900 15 84 16 23 00 27. 33
1 000 15 87 50 20 63 26. 62
800 30 87 82 24 3 21. 36
900 30 88 38 24 8 .12
1 000 30 90 16 24 % 21. 68
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Fig 5 XRD pattern of oxidized iln enite
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Fig 6 Effect of coke ratio on themetallizatbn
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Fig 8 Effect of reduction temperature and hoH ng
tme on them etallization
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