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Study on Reduction of Iron Sands by Waste Gas from an Electric
Furnace on the Fluidized Bed.
Minoru TANAKA and Kyoichi NAGANO

Synopsis:
Studies were made on prereduction of iron sands by utilization of the top gas from an
( electric arc furnace. The reducing furnace was a two-stage fluidizing roaster. The upper
" stage was an oxidizing bed, while the lower stage was a reducing bed. The results obtained
were as follows: .
(1) Iron sands were reduced in batch operations. When the reducing gas was composed
of 76°0% CO, 16°49% CO;, and 7°6% Hs, the time for 509% reduction was about 180 mn at 900
°C. When the gas contained CO 97~98% and COs 2~3%, it took about 90mn for 50% reduction.
(2) Continuous operations with the two-stage fluidizing roaster was very satisfactory.
When the average holding time on the lower bed was about 360 mn in a reduction by a gas
containning 76% CO, 16°4% COs, and 7°6% Hz, the degree of product of reduction was about
50% and the utilization degree of gas was only 4%. When the gas was composed of 97~98%
CO and 2~3% COs, a reduced ore with the reduction degree of 60~70% was continuously
produced. In this case, the average holding time was about 180 mn and the utilization of gas
was increased to 9~10%.. ' : '
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Table 1. Chemical analysis and size distribution of iron sands. -
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Fe**(%) | Fet**(%) | T.Fe(%) | TiOx(%) | SiOu(%) | OXidation degree
Tenmabayashi 22°41 3562 58°03 9°94 3°84 87°1
Ohata s 20*50 3291 . 53+41 | 8+82 11+41- 87°1
Ioka - 19°69 3375 ) 5344 1122 9°63 _ 87°6
- '\I\/Mh +35 - 35~65 65~100 100~150 150~200 —200
(%) (%) (%) (%) (%) (%)
Tenmabayashi 17 286 45°1 188 2°0 38
Ohata - 13 256 234 - 44°9 2° 1°9
Toka . — 0°9 38 34°6 32°6 28°1
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' Fig. 1. ExperimenEal apparatus.
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Table 3. Chemical®composition of reduced¥iron~ores.
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Table 4. Results of continuous reduction.

Kinds of iron sand Tenmabayashi Ohata Ioka
No. of experiment ’ ‘ 1 2 3 4 5 6 4
» Lower bed 900 900 |- 900 900 . 200 900 900
Temperature (°C) | Combustion chamber 980 . 985 985 985 985 985 985
Upper bed © 800 805 800 805 800 800 800 ;
" Ore weight in bed | Upper bed 2450 2850 | 2540 | 2360 1830 800 1500
o (g) _Lower bed 2520..{--1720...| 2030 |. 2320 | 1790 1760~ | 2145
Weight of feed (g/mn) 167 8°3 84 133 8°3 8°3 83
Average holding Upper bed 152 — 302 - 177 220 —_ 181
time (mn) Lower bed 189 — 304 224 291 — 358
Gas velocity Upper bed 50 — 517 52°0 46°1 — 40
© (cm/s) Lower bed 364 | . 36°4 364 38°0 376 34°8 344
Volume of'city gas (! /mn) 30 24 ;18 C17 17 19 16
Volume of air (I /mn) 194 194 194 | 194 165 | 152 | 144
Oxidation degree| Overflow product 92°6 - 93°9 956 95°3 97°2 96°
in upper stage(%)| Carryover product 91°7 _— 193°2 93°9 94-°1 93°2 94°7
Reduction degree | Overflow product 2474 717 47 33°0 | 55°7 36°5 - | 51°1
‘ (%)| Carryover product © 264 734 50°1 357 56°5 38°8- 5

Utiliéation degree of gas (%) 4*14 — 431 3°94 4°16 — 4+4
Products Carryover in upper stage 120 35 40 | 120 70 60 55
0( C/h) Overflow in lower stage . 750 200 300 - 507 270 185 200
8, Carryover in lower stage ° 50 50 1007 . 115 100 105 160

" (Composition of reducing gas: CO 76%, H. 7+6% and COs 16°4%.)
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: Table 5. Results of continuous reduction.

Kinds of iron sand Tenmabayashi Ohata ; Toka

No. of experiment 1. 2 ‘ 3
o ) Lower bed 900 900 900
Temperature . (°C.) . Combustion chamber 930 - 920 940
' . ‘Upper bed 800 800 810
’ P . | Upper bed 2000 2800 2150
Ore weight in bed (g) | Lower bed 2350 2140 | 1960
Weight of feed . (g/mn) 16°7. 16°7 . 20°0
Average holding . Upper bed 174 168 107
time (mn) " Lower bed 188 171 122
. Upper bed 476 476 439
Gas velocity (cm/s) Lower bed 364 36°4 30°0
Volume of city gas ('l /mn) - 35 35 30
"Volume of air (I//mn) 200 200 186
Oxidaton degree Overflow product 90°9 93°5 9444
in upper stage (%) Carryover product 91°4 934 926
. Overflow product 66°1 67°5 596
Reduction dedree (%) | Carryover product 65°5 68°2 61°8
U'til,izatiqn degree of gas (%) 9°15 9+32 10°7
- Carryover in upper stage 130 100 \ 210
Products (g/h) Overflow in lower stage 720 680 700
: Carryover in lower stage 30 70 150

~ (Chemical compos(it‘ion of reducing gas: CO 97~98% and COz 2~3%)
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