7R A4 tOREBTARC KT 5 MK R XOREDOEL 1559
© 1984 1ISIJ s . RN
7 m <A b ORBEITTIERRIC I T DK BOX
j:\s J: U*%i%a) %/fb UL
Frip @ E B - kB IERY

The Compositional and Structural Changes in Chromite during

Reduction with Carbon

Hiroshi G. KATAYAMA, Masanori TOKUDA and Masayasu OHTANI

Synopsis:

Russian chromite particles reduced to various stages of reduction with graphite were subjected to the
analyses by an X-ray diffractometer and an electronprobe microanalyser.

At 1 100°C, the chromite was reduced only to a slight extent. At the temperatures between 1 150° and
1 250°C,, metallic beads were formed on the surface of a chromite grain. Their Cr content was relatively
low. The grain was divided into the core of almost unreduced chromite and the outer layer depleted in

Fe and rich in Al and Mg.

At 1 800°C or above, metallic beads with a higher content of Cr were formed around the grain. In the
later stage of reduction, the grain was divided into three zones, i.e., the outer layer mainly consisted of
MgALO,, the inner layer depleted in Fe only, and the core of almost unreduced chromite. Metallic beads
were formed in the outer layer and the inner layer separately and a darker doughnut-like zone was observed
between them in a coarser grain(above 100 zm). A considerably large content of MgO was observed in
this zone. Metallic phase formed in the inner layer was vein-like and rich in Fe.

At 1 250°C or above, the transfer of Si from gangue into chromite grains was observed, which was con-—
sidered to be the main reason of the acceleration of the reduction rate of chromite ore with SiO,.
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Table 1. Chemical composition of Russian chro-
mium ore and chromite separated from it (wt2).

Sample Cr:0Q3 FeO Fe;03 SiO; Al,;O; CaO MgO Ig.loss*

Chromium 47.40 8.21 3.56 7.32 7.44 1.44 18.15 3.95

ore

Chromite 61.91 8.64 4.47 0.10 8.81 0.43 14.26 0.26

* At 900°C under N; atmosphere.
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Fig. 1. X-ray analysis of Russian chromite re-
duced at various temperatures for 120 min.
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Fig. 2. X-ray analysis of Russian chromium ore
reduced at various temperatures for 120 min.
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Photo. 1. Reflective electron images of Russian
chromite reduced at various temperatures.
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Photo. 2. Reflective electron (RE) and character-
istic X-ray (MgKea and SiKa) images of chro-
mite grain in Russian chromium ore reduced at
1350°C for 120 min.
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Fig. 4. Line analysis by EPMA for Russian
chromium ore reduced at 1350°C for 120 min.
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Fig. 5. Line analysis of outer layer of chromite
grain in Russian chromium ore reduced at 1350
°C for 120 min.
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Table 2. Pyg and Pgo,/Pco ratio of gaseous phase
for various stages of reduction of chromite (Pgq
+P002 =0.35 atm) .

1300°C 1350°C
Pgos/Pco
1.26x10-¢ 0.81x10°5 0.84x10-* 3.54%x10-5

3.67x10-3 2.77x107 3.98x10-% 7.47x10-7

Reduction stage

Pyg(atm) Pgoy/Pco  Pyg(atm)

Reduction of MgO

Reduction of FeO
component

Reduction of Mg 0.82x10-3 1.24x10-6 0.88x10-3 3.38x10-6

Cr;04 component
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