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Abstract

Merits and demerits of the iron ore reduction with fluidized bed were discussed as
compared with a shaft furnace. A higher productivity and better control were expected in the
fluidized bed reduction under a high pressure, which fits in with miscellaneous processes of
reducing gas production.

A new process of simultaneous reaction of iron ore reduction and coal gasification was
proposed. This process consists of two fluidized beds, where 909% of carbon in the coal is
gasified while the iron ore is reduced to wustite in the first bed, and then the prereduced ore
out of the first bed is further reduced to 909 in the second bed. Suitable operating conditions
were selected based on the material and heat balance, and then the compositions, quantities
and temperatures of gas at various points were calculated.

It may be concluded from the result of these calculations that the proposed process is
feasible.
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Table 1 Coal Analysis.

Proximate Ultimate (d.a.f.)
FC. 55.4 wt% | C 84.3 wt%
V.M. 34.3 H 5.2
Ash 8.0 0] 7.9
Moist. 2.9 N 1.8
S 0.8
ron ore crude gas 5803Nm3
1474Kg (900°C)
(25°0)

coql
2000Kg BT
(200°C) orylsteam
(720°C) 1730Kg
(600°C)
5
reducing ga I
136L4Nm§ ( 800°C )
6 H20
proguct gas
CO:h7.6%
( 700°C) g |H2n2.b4% |
3620Nm3
‘ drain - feeq gas
L recycle gas { . 3L40Nm3
1020Nm reduced iron (R=90% ):

Flu
Bed

NOYWIEW N

idized

1087Kg ( Fe:1000Kg)
char: 310Kg ( C1150Kg )

.Gasification-Prereduction
i Bed

(2-stage)

.Suspension Preheater
Heat Exchanger
Waste Heat Boiler
.Venturi Scrubber
.Knock-out Drum

8.6as Purification Equipment
i . o 9.Heat Exchanger
,Final Reduction Fluidized 10.Venturi Scrubber
11.Knock-out Drum
12.C02 Scrubber
13.Recycle Compressor

Fig. 2 Schematic Flow Sheet of Simultaneous Reaction Process of Ore
Reduction and Gasification with Fluidized Beds.
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Fig. 3 Mass and Heat Balances in Gasification - Prereduction Fluidized

Bed.
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Table 2 Calculated Results of Material Balance in Table 3 Input and Qutput Gas of Final Reduction
Gasification - Prereduction Fluidized Bed Fluidized Bed.

(Pco,/ Pco=0.35). Tnput Output
Input Oxygen (X) 39.70 Kmol CO 28.03 Kmol 20.78 Kmol
Steam (Y) 96.09 CO. 0.0 7.25
CO (A) 84.11 Kmol H. 32.85 24.88
Output CO2 (B) 29.44 H-0O 0.0 7.97
H. (C) 92.47 Temp. 450°C 800°C
H.O (D) 52.76
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