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Effect of Flux Compositon on Smelting Reduction of Chromite Ore

Seiji YOKOYAMA, Miisumasa TAKEDA, Hiroshi OoGusu, Koin ITO and Masahiro KAWAKAMI

Synopsis :

The smelting reduction behavior of chromite ore in molten slag of (Ca0)-(Si0z)-(Al203)-(Mg0O) system
by carbon in liquid iron held in graphite crucible has been studied in the temperature range of 1663 K-1953
K. The reduction rate was expressed by the zeroth-order rate equation at an early stage of smelting
reduction. During this stage, both (CrO) and the rate were kept constant and unaffected by the dissolution
of the ore into slag with the exception that the ore in flux contained 15mass% (Al;O3) and 15mass%
(MgO) was reduced at 1783 K. Accordingly, the slag was considered to be saturated with (CrO). The
rate decreased with an increase in (Al;O3) and (MgO) contents. In particular, it decreased with the
former. On the other hand, the rate increased with (Ca0)/(SiOz) ratio as it increased up to unity. When
the ratio exceeded unity, the rate obtained at 1783 K was unchanged with the ratio, whereas the rate at

1903 K decreased with the ratio.

The rate constant was in proportion to —0.80 power of slag viscosity.

Key words : smelting reduction; chromite ore; dissolution; saturation value.
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Schematic diagram of experimental appa-
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Table 1. Chemical composition of chromite ore
(mass% ).
Cro03 FeO CaO MgO AlO3 SiOy C S Py05 Cr/Fe

4.8 25.3 0.8 10.3 14.5 3.0 0.019 0.007 0.007 1.56

Table 2. Chemical composition of fluxes (mass% ).
CaO

Flux Ca0 Si0, AlO3 MgO .
1 45.0 45.0 5 5 1.00

2 42.5 42.5 5 10 1.00

3 4205 42.5 10 5 1.00

4 40.0 40.0 10 10 1.00

5 42.5 42.5 15 0 1.00

8 40.0 40.0 15 5 1.00
7 37.5 37.5 15 10 1.00

8 35.0 35.0 15 15 1.00

9 36.4 48.6 15 0 0.75
10 47.2 37.8 15 0 1.25
11 26.7 53.3 15 5 0.50
12 34.3 45.7 15 5 0.75
13 44 4 35.6 15 5 1.25
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Table 3. Experimental conditions.

Effect of flux Effect of dissolution of
composition chromite ore

Ore size (pm) 53~105 53~105,105~210,210~297

Ore weight
i;ﬁ;:;;;éﬁ; 1.0 0.25~1.00

Flux weight

(X10~%kg) 1.5 1.5
Atmosphere Ar, CO Ar
Temperature (K) 1663~1 953 1783,1843
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Fig. 2. Change in amount of reduced chromium
in metal with time.
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Fig. 5. Change in slag composition with time.
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