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Rate of Smelting Reduction of Chromite Ore by the Dissolved Carbon in
Molten Iron and Slag Foaming during the Reduction

Seiji YOKOYAMA, Mitsumasa TAKEDA, Koin ITO and Masahiro KAWAKAMI

Synopsis :

The rate of smelting reduction of chromite ore in (Ca0)-(Si0;)-(Al,03)-(MgO) slag by the dissolved
carbon in liquid iron held in graphite crucible has been studied in order to investigate the reduction
mechanism at the interface between metal and slag. The behavior of slag foaming during the reduction of
the ore was also examined.

The rate constant at the interface between metal and slag was in proportion to —0.82 power of slag vis-
cosity and the apparent activation energies were 167 and 249 kJ/mol. Therefore it was estimated from
these that the rate at this interface was controlled by mass transport of (CrO) in slag. The slag foaming
height was kept constant during the time when the rate was expressed by the zeroth-order rate equation.
The foam life decreased with an increase in both (MgO) content and (CaQ)/(SiOz) ratio, whereas a rela-
tion between the foam life and the content of (Al;03) was obscure. The foam life obtained was strongly
affected by slag viscosity. _

Key words : smelting reduction; chromite ore; reduction rate; mass transport; slag foaming; foam life;

viscosity.
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Table 1.
(mass % ).

Chemical composition of chromite ore

Cr203 FeO Ca0O MgO A]203 Si02 C S P205 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% ).

Flux . Ca0 Ca0+MgO
No. | Ca0 | SiOp | AlO; | MgO | 56° | $i0,+Al,0,

1 | 45.0 | 45.0 5 5 | 1.00 1.00

2 | 4255 | 425 5 10 | 1.00 11

3 | 425 | 425 | 10 5 | 1.00 0.90

4 | 4000 | 4000 | 10 10 | 1.00 1.00

5 | 425 | 425 | 15 0 | 1.00 0.74

6 | 40,0 | 40,0 | 15 5 | 1.00 0.82

7 | 375 | 375 | 15 10 | 1.00 0.90

8 | 3.0 | 350 | 15 5 | 1.00 1.00

9 | 364 | 4856 | 15 0o | 075 0.57
10 | 472 | 378 | 15 0 | 1.25 0.89

1 | 267 | 533 | 15 5 | 0.50 0.46
12 | 343 | 557 | 15 5 | 075 0.65

13 | 4.4 | 356 | 15 5 | 1.25 0.89

Table 3. Experimental conditions.

Standard Contributit;:a(::ft if:r)l;laphite—slag
Ore size (um) 53~105 53~105
—gm-% 1.0 1.0
Woret Wpaa( X 10~ 2kg) 3.0 2.0~5.0
Temperature (K) 1663~1 953 1743~1 903
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Fig. 1. Change in amount of reduced chromium in

metal with time.
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Fig. 2. Change in foaming height with time.
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