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Reduction Behavior of Chromium Ore in a Fluidized Bed
Hideshi KATAYAMA, Toshimitsu KOITABASHI and Takao HAMADA
Synopsis :

Gaseous reduction tests of the fine chromium ore with hydro-carbon were carried out in the temperature
range from 900 to 1 150°C by use of a laboratory scale fluidized bed.

The obtained results are as follows :

1) Reduction degree of 60% is easily obtained by use of methane and propane gases in the temperature

range from 1 000 to 1 100°C.

2) The addition of calcium hydroxide enhances the gaseous reduction of the chromium ore.
3) The reduction degree increases with the increase of methane or propane content in the gas. The opti-
mum gas content exists because the reduction rate of chromium ore is deteriorated by carbon deposited

from excessive reducing gas.
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Fig. 1. Experimental apparatus.
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Table 1. Chemical composition of chromium ores
(wt%).

Ores T.Cr TFe AlO3 MgO SiO; Ca0O Cr/Fe
Philippines A 33.7 18.5 13.6 9.8 0.4 0.1 1.
South Africa B 29.8 19.1 13.8 12.4 3.8 1.0 1.6
India C 37.6 10.8 10.2 13.7 4.4 0.6 3.5
South Africa D 31.1 19.7 144 11.0 2.5 0.9 1.6
Philippines E 33.4 1.1 12.2 16.1 3.6 0.8 2.4
USSR F 26.0 7.7 6.0 255 13.1 1.0 3.4

Table 2. Experimental conditions.

Items Conditions
Refer to Table 1
1.5, 2,2.5,3

Chromium ore

Sample weight (kg)

Size of ore As supplied, Screened

Additive Coke, Ca(OH)q -
Reducing gas CH,, CgHg, COG

Coexiting gas CO, Hg, COy

Temperature (°C) 900~1 150

Time (min) 120—~210

Others Pre-oxidation

Two-stage reduction
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Fig. 2. Gas velocity for fluidization of ore.

— 329 —



2132. g & 4 .73 4 (1987) & 15 &

IhH, —MBMICHELEAT U, U ¥EH+TniE
Fig. 20 X5 Th%. AERTR U, & U, OR[AFY
U,= v/UXU,;=0.3m/s £ 1 R\ X EIZHY
$5% 30N/min(LLFN%#E8E) ChBLH)BLTHTRE
No WAZBRAE L., FHERICLDE, BAVTRARE
7% 30 1/min X D A% EREMESEL, £ XTH R
Ty X FRBIC S TERITEMET T 5.

BICREHR & LTRMT 53— 2 2R, 7o a8k
AEREIL L CREML s € 57-%, FHHE0.5mm O
bORMHL .

3-3 ETahg

Fig. 3 & T OF 2 7/R3. RICKEH 120 min F
TR EIT T 545, DBRIEEITCHEFETNTH S =
LERL TS0, RICHMEE 120 min #3121,
BILET BT 58413 120 min BOEITCERE w7,
THE CO FARBLIOEELETREBTHRD
WA LFESHHEL SFHE L 2B TR —F, L Tw
BT ENG, TEIFOBEERT ZAMBEOSHIZLY ¥

Temp.: 1100°C

CH4 : 5 I/min
Ore :2 kg Mefsu'ed

[*)]
o

[e)

\Calculated from
gas analysis
o)

N
(=]
T

Reduction degree, Ry (%)
H
3

o 1 1 i 1 1 1 1

0 30 60 90 120150180210
Time (min)

Fig. 3. Example of réduction curve.
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Fig. 4. Effect of sample weight on reduction
degree.
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Fig. 5. Effect of temperature on reduction degree.
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Fig. 7. Effect of H, gas flow rate on reduction
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Fig. 8. Effect of CO gas flow rate on reduction
degree.
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Fig. 9. Effect of CO, gas flow rate on reduction
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Fig. 10. Effect of additives on reduction degree.
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Fig. 12. Comparison of measured reduction
degree with calculated value RS from Eq. (4).
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Photo. 1. EPMA images of reduced ore (R;+=61.6%, C=13.8%).
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Fig. 17. Change of carbon content with time.
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