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Reduction Behavior of Chromium Ore Pellet Mixed with -
Coke Powder in the Heating Process

Synopsis:

Hae Soo LEE and Tai-Don KM

To clarify the reduction process of chromium ore the pellet of chromium ore fines mixed with coke pow-
der was heated in a coke powder bed at various reaction temperatures, such as 1200, 1300, 1400 and

1 500°C.

The metalized fractions of Fe and Cr were evaluated by chemical analyses, and the variations of micro-
structure and composition of pellet in the reduction process were measured by using microscope, X-ray dif-
fraction and EPMA. The following results were obtained.

The reduction curves of the pellets showed that the reduction rate of iron oxides and chromium oxides

depends mainly on temperature.

EPMA analysis showed that the firstly reduced Fe diffuses from the in-

side of ore particle to both its surface and the crack in it and then condenses with redution, and the lately
reduced Cr diffuses into the Fe grains and is intergrated mutually.
Key words : reduction of Cr ore-Carbon mixing pellet; X-ray diffraction; EPMA analyses; reduction

curve.
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Table 1. Chemical analysis of - chromium ore
(w/o0). '

Cry03 FeO Fey O3 MgO SiO, Al03 Ca0
47.69 22.31 3.41 11.67 1.9 12.46 0.31

Table 2. Composition of coke (w/o0).

Fixed C.
87.78 2.34 0.70 9.80

Volatile Moisture Ash

Table 3. Coke and SiO, proportions of the pellet
used in the present experiment.

Pellet 1 coke=5%
Pellet 2 coke=10%
Pellet 3 coke=15%

Pellet 4 coke=15% SiO2=10%
Pellet 5 coke=20%
Pellet 6 coke=20% Si02=10%
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Fig. 1. Reducing method of pellet.
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a,b:At1200°C for 2hand 4h c,d: At 1300°C for 2hand 4h e,f: At 1400°C for 2h and 4h

Photo. 1.
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Microstructures of the pellets reduced at various temperatures for 2 h.
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Fig. 2. Degree of reduction of pellet at each
temperature.
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Fig. 3. Degree of reduction of pellet at each
temperature.
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Fig. 4. Variation of carbon consumption for re-
ducing time of pellet at each temperature.

Photo. 2.
reduced at 1200°C for 2 h, which contains 15% coke initially.

Secondary electron (SE) and electron beam scaning (EPMA) images of the pellet
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A : Pellet which contains 15% coke

Photo. 3. SE and EPMA images of the pellet reduced at 1 400°C.
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Table 4. Principal latice constant and intensity of the X-ray diffraction lines of reduction products.

=
& .
F < | oz o N T q T N v T N T x
@ T~ = =3 = o o - L L ]
s | sz | 5| ; |[ES| 2 | £ | E| B 8 | E | s | g | ¢
&) 38 g S <= < < < < M ) P b A
S 4.76 20 W M w w w M W.M
= 2.92 20 w M w V.W V.W w V.W
< 2.49 100 s S M W w S M VW | v.w
S 2.07 50 M M M W w M W.M
® 1.59 60 M W.M w w V.W W.M W
. 1.47 70 M W V.W V.W V.W w v.W
= 1.08 50 W M V.W V.W w w
2.30 40 W.M W.M M M V.W W w W.M W.M W
2.12 60 w w W w w V,.W V. W w W w
a-Fe (100)
. 201 100 M M S S M w.M W.M M M M
Q
24 1.81 60 V.W V.W V.W VW V.W VW | VVW | v.w vV.W V.W
& 1.74 60 w w w w w V.W V.W w w V.W
= 1.205 60 V.W V.W VW | V,V.W VW | V,V.W W w
1.18 60 VW V.W VW | V.V.W | V.W VW | V,V.W w W
o-Fe (30) w w W V. VW W VW ovivw | w W V. W
1.16 60
4.66 35 V.W w W W W VVW|VvVvw]| v.w V.W W.M
2.86 40 V.W V.W w W w VV.W|V.VW w W
i 2.44 100 W W.M WM M M vV.W w W.M w M
< 2.02 65 vV, W w w M W V.W V.W w W
g 1.555 45 VV.W| v.w V,W W V.W V.W V.W VW V.W V.W
=
1"‘42‘* (;g) vw | vvw | wMm | wm w o |vvwl|vvw]| vw | v.w W
S 4.26 35 w W V.W
g 3.34 100 M M M
© 4.09 75 V.V.W
S 3.39 70 V.V.W
e 3.37 60 V.V.W
4 3.13 100 V.W W
= 3.046 65 V.V.W
& 3.034 55
= 3.014 60
S 3.88 64 V.V.W V,V,W
& 2.764 62 V.V.W V.W
5] 2.51 60 V.W w
= 2.46 100 W W.M
A :coke=15% B :coke=15% SiO;=10% S :strong M:middle W, M :weak middle W :weak V, W :very weak V,V, W : very very weak
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Photo. 5 3E T THKIL L & B D EPMA &KX
Fe, Cr, C DHEDHERE*HRLZLDTHS. BE

Photo. 4. Distribution of Cr, Fe and C in metallic part of the pellet reduced at 1 300°C for
2h, which contains 15% coke initially.
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Photo. 5.
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Distribution of Cr, Fe, C in the metal of the pellet reduced at 1 500°C for 2h,
which contains C=15% initially.
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