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Behavior of Zn in Reduction Process of Iron Oxides.

Takasur Inami, Koretaka Kopama and Mmoru Kacavama

Abstract — Some behaviors of Zn in the reduction process of iron oxides were investigated.
Zn vapor in reducing gas and ZnO in iron oxide affected the reducibility of iron oxides, and the effects of Zn

and ZnO depended on the properties of the iron oxides.

Zn that adhered to the surface of iron oxide particles from the gas mixture combined with iron oxide to form

zine iron oxides, or dissolved into iron oxide. ZnO seemed to combine with gangues at temperatures above

1000°C.
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Fig. 1 Apparatus for reduction ex-

periments.
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Fig. 2 Effect of ZnO addition on

hematite reduction in CO gas at
900°C.
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Fig. 3 Effect of Zn vapor on hematite and wustite reductions at 900°C.

(a) Hematite.

(b) Wustite. Wustite (A) was prepared by reducing in CO-CO, gas mixture
at 900°C and wustite (B) was prepared by reducing at 1150°C.

Fig. 4 Results of EPMA of a dense wustite sample reduced in CO

gas containing Zn vapor (0.5g/hr) at 900°C for 30min. The
wustite was prepared by melting.

(a) SEM image
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Fig. 5 Relation between time and
weight gain of pellets heated in a
gas mixture of N, and Zn vapor
(Zn vapor: 0.5g/hr) at 900°C.
H, M and W represent hematite,
magnetite and wustite, respec-
tively.
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Fig. 6 Results of EPMA of Whyalla pellet heated in N, gas contain-

ing Zn vapor (0.5g/hr) at 900°C for 3hr.
(a) Peripheral region, SEM image

(b) Peripheral region, Zn K& image

(c) Central region, SEM image

(d) Central region, Zn K& image
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Fig. 7 X-ray diffraction patterns of Whyalla
pellets heated in N, gas containing Zn
vapor (0.5g/hr) at 900°C.

H, M, W and ZF represent Fe,Oj3,
Fe304, FeO and ZnFe, 04, respectively.
(a) Hematite (b) Magnetite (c) Wustite
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Fig. 8 X-ray diffraction patterns of oxide
mixtures.
Z, S, A, C, ZS, ZA, and CZS represent
ZnO, Si02, A1203, CaO, Zn28i04,
ZnAl,04 and Ca,ZnSi0, respectively.
(a) ZnO-Si0, (b) Zn0-Al,054
(¢) Zn0O-Si0,-Ca0
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Fig. 9 Polished sections of Whyalla pellets reduced in CO-CO, gas mixtures after
they were held in N, gas containing Zn Vapor (0.5g/hr) at 900°C for 3hr.
(a) Reduced pellet in 50%CO-50%CO, gas.
(b) Partially reduced pellet in 80%C0O-20%CO, gas.
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