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REDUGTION OF TRON ORES BY REFORMED NATURAL GAS

‘Synopsis:

Nohu Tabata and Ryozo Sato

The authors investigaed on the reduction process of several sorts of iron ores by the reformed
matural gas. The results obtained were as follq%ﬁ;}w): '

In general, the reducing action of natural gas, was weak, but it was found that, when it
was decomposed, the reduction became strong. This strong reducing action would be given by
“hydrogen formed by the decomposition of hydrocarbon in the gas. The action of carbon
monoxide in natural gas appeared similarly in the case of pure CO. At lower temperature,
reduction of bog iron ore and hematite was proceeded more rapidly than that of magnetite, -
while at higher temperature, the magnetite was most rapidly reduced than others. :

The degree of reduction at the constant temperature (=700°C) was greater, when the flow
rate of gas was more increased. Further investigation for reduction of iron ores by the

reformed natural gas would be required not only for chemical composition but also for

mineral construction of the ore.
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Table. 2 Results observed

[T: Temperature, ACOg: COz amount, Fgq: Gas Amount flowing out, ‘R: Degree of Reduction, ( ); Number of Test]
] ,
Ferric Oxide 1-00g Gas Amount 50 & 100 cc/min
Time
H—s ) H-T @ H—8 @ H—9 m HF @
(min) o L N o o
T | ACO, ; F, T | aACO; | Fe T [a00; | Fe | T [ ACOg | Fe T | aco, | Fe
°0 mg *cc/min °C 1 mg Icc/min °0 m, ce/min{ °C mg ,cc/min| °C mg 1cc,'rmn
- . ) ¥ |
10 125 0-0 | 48 200 00 i 50 120 0-0 50 95 00 | &0 100 0-0 100
20 325 0-0 l 48 360 8.0 |- 48 315 0-0 46 280 0-0 60 270 0-0 100
30 430 1-0 46 470 | 105 | 48 430 2:5 45 405 B-0 15 460 36 90
40 500 8.5 45 685 | 240 | 45 520 45 42 490 50 . , 42 550 | 27-0 90
50 685 | 276 42 655 | 42.0 | 48 615 | 41-6 42 575 | 940 * 39 6I6 | 1770 100
60 600 | 6i-0 39 697 | 83-5 ] .50 696 | 37-5 50 645 | 635 | 48 665 | 36-0 102
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°C mg icc/m]n °C mg |cc/min °C mg {cc/min °C mg (cc/min °C mg cc/n;in
7 ! 1 : , |
10 190 0-0 50 120 ' 0-0 75 170 00 100 : 140 00 50 110 o0 | 50
20 350 0-0 50 | 825 | 00 66 380 06 93 ¢ 811 |. 0-0 45 301 14 39
80 |, 465 05 48 480 ' 2-5 63 560 | 27-5 95 404 | 195 39 423 | 20-8 36
40 650 4.5 42 630 | 16-0 - 74 700 | 16-0 102 490 | 65-0 35 520 | 68-5 39
50 |- 620 | 23-2 48 | 690 ‘ 11-0 75 700 | 125 102 580 | 90-0 36 600 | 76-0 50
- 60" €86 | 34-1 48 700 | 115 75 700 | 16:0 102 | 59 | 92-0 46 670 | 61-0 52
70 750 | 36-0 50 700 | 125 80 701 | 156 110 ; 600 | 880 . 46 698 | 468-5 50
80 795 | 24-0 52 701 | 10-0 88 700 | 106 120 600 | 440 ' 48 705 | 33+5 50
90 850 { 11-0 82 700 | 85 95 700 3-0 120 601 | 405 | 48 703 | 860 . 50
100 905 | 19-0 100 700 i 4-0 95 700 ; 00 140 | 600 | 476 . 48 702 | 81-¢ 60
110 907 | 21-0 99 700 ¢ 00 | 105 700 ' 0.0 155 : 600 | 386 50 700 | 27-0 50
120 910 6-0 96 | 700 , 0-0 170 | 600 | 355 i 60 700 | 20-5 52
180 908 0-0 96 | : : b 700 | 205 62
140 908 0-0 96 §
150 908 0:0 96 ' ‘ ! .
! : )
® M.Fe 98+0 355 895 0-2 18-0
- H
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oR= : |
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PREPARATION OF BORON STEEL UNDER BORATE-CONTAINING SLAG

Masayoshi Hasegawa, Dr. Eng. and Y oshiyuki Nakamura

Synopsis:

It has been early known that boron was reduced and alloyed with steel,

when steel was

melted under a covering borate-containing slag, and the steel was hardened. One of the

authors has reported this facts.

(cf. M. Hasegawa,

‘““ Effect of Special Elements on Iron &

Steel,”” 1950, Tokyo; M. Haségawa, Tetsu-to-Hagane, Vol. 38, 1952, No. 7) Lately Speight also
reported on the addition of boron to steel by the reduction of boron oxide, in detail.

Prior to this, as the authors have studied this problem, in this issue they report the pre-
liminary experiments in laboratory and chiefly the results of industrial tests using 2-ton

‘Héroult furnace.

The results of industrial application are as follows;

(1) The experiments were performed in 2-ton basic electric furnace and 15 specimens of
low-chromium and low-manganese cast steel were made.

2) p~3kg'of boric acid anhydrous (B;0;) was added in the final slag. before tapping, and
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