s © % Vol 79 (1993) Nol2

Y& Tt

E)E

ICHTD

R A DR EME S I UMM L ES)

Al EER* - e R

AN

E:*z N )”EH 1:*2 . ,JVHQ 'j__i_i;z*s.

Fluidization and Degradation Characteristics of Iron Ore Fines in Prereduction Fluidized Bed

Tatsuro Ariyama, Shinichi Isozaki, Shinji Matsusara, Hitoshi Kawata and Isao Kosavashr

Synopsis

: The integrated test plant, consisting of a prereduction fluidized bed and in-bath smelting furnace characterized by high

post combustion, was installed at NKK’s Fukuyama Works, and the operation was started in 1988. The prereduction
fluidized bed uses iron ore fines as feed, and the fluidizing condition and pressure fluctuation characteristics to keep the
stable fluidizing were clarified by the operation of the integrated test plant. The classification behavior of fines was
analyzed by the measurement of the elutriation rate constant. Then, the degradation phenomena of iron ore fines were
observed during the preheating and prereduction of iron ore fines in the fluidized bed, and it was quantitatively analyzed
by the application of Rittinger’s law for size reduction. The model including classification and degradation behavior was
constructed so as to estimate the operating condition. These results were considered to be availabe in the scale-up of

the prereduction fluidized bed.
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Fig. 1. Prereduction fluidized bed in Fukuyama
smelting reduction test plant.
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Table 1. Size distribution of feed(mass%).

Ore A B C D

+5 mm 20 6 3 3
5~3 mm 17 16 30 19
3~1 mm 25 26 37 30
1~0.5 mm 7 14 12 10
0.5~0.25 mm 8 11 8 9
0.25~0.125mm 12 20 6 14
—0.125 mm 11 7 4 13

Table 2. Main test conditions of prereduction fluid-

ized bed.
Feed rate 2~6t/h
Hold-up in bed 700~2800kg
Bed temp. 400~820°C

2.8~5.5m/s (bed)
1.8~3.5m/s (free board)

Gas velocity

Pressure in 0.14~0.27MPa
free board
Oxidation degree 33~58%

of inlet gas
Oxidation degree = (CO,+H,0) / (CO+CQ,+H,+H,0) X100
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Fig. 2. Relation between harmonic mean diameter
of coarse and superficial gas velocity in bed.
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Fig. 3. Change of pressure drop in lower part and
upper part of bed during fluidized bed opera-
tion.
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Fig. 7. Size distribution change of iron ore fines
prereduced in prereduction fluidized bed.
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prereduction fluidized bed.
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Fig. 9. Influence of bed temperature on degrada-
tion of prereduced iron ore fines.
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(mm™Y), T, BWIERE(CC), U,: ZE#E (m/s), U, :
HMARE (m/s), W,  HEE (kg), p . ¥ AEE (kg/
m®), pp L KLTHEE (kg/m?), ¢, @ BRTEREKR (—)
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