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Reduction Kinetics of iron oxide in metatitanic acid by
organic reductant

Mao Xuehua, Wang Jun’

(College of Biological and Chemical Engineering, Panzhihua University, Panzhihua 617000, Sichuan, China)

Abstract: The reduction kinetics of iron oxide in metatitanic acid by organic reductant was investigated
in the paper to explore the process mechanism and guide the actual production. The results show that the
step reaction order is one for the organic reductant and two for iron oxide. Under the condition of ex-
cessive reductant, the reduction rate of iron oxide is affected by reaction temperature, stirring strength
and acidity of metatitanic acid. The reduction rate increases with increasing temperature, and the appar-
ent activation energy in the reaction is 51.73 kJ/mol. The reduction rate first increases and then changes
slowly with increasing stirring strength, which shows that the reduction rate is not controlled by diffu-
sion step under higher stirring strength. The reduction rate first increases and then decreases with in-
creasing acidity of metatitanic acid, which was relevant to the dissolution of iron oxide and the resolu-
tion of organic reductant. Therefore, it can be inferred that the reduction rate of iron oxide in metatinic
acid by organic reductant is controlled by reduction reaction step under the conditions of excessive or-
ganic reductant dosage and certain stirring intensity.
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Table 1 The reaction rate constants under different tem-
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Table 2 The reaction rate constants under different stir-
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Table 3 The reaction rate constants under different
acidity

Cy, so,/(g.dmﬂ) k/(m*-mol "s™)

0.5 9.01x10™*
1 9.65x10*
2 9.81x10™*
5 9.41x10™*

ring strength
PR B/ (r-min”) k/(m*mol™s™)
100 8.71x10™*
200 8.92x107*
300 8.97x10™*
400 9.01x10™*
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