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(Natural Gas+Carbon Dioxide) :

(Reduction of iron ores by a reformed natural gas—III)

Ryoz6 SATO and Noboru TAGUCHI

’

Synopsis: . : : . )

In the previous reports (1b Tetsu to- Hagane Vol. 41, 1955, p. 5~11; Vol 41, 1955, f) 1149
~1155), the authors reported the experiment on the reduction process of iron ore by natural
gas, and it was recognized that the reduction power of the gas was very strong when its
decomposition was found. Then it ‘was found that its decomposition was increased with
increase of the reducing degree of iron ore too.

Then; the authors examined the reformation of natural gas by CO; gas and the reduction
of iron ore by its reformed gas. . :

Results obtained were as follow;

(1) The reforming ratio was varied from 60 to 90% by the reducmg degree of iron sand>
pellets which  were fixed in the reforming furnace.

(2) Usmg the unreduced iron sand pe]lets, the reformmg ratio at 850°C was greater than

" at 900, 950°C.

(3) Using completly reduced pellets, the reforming ratio was 90% of more.

(4) When the volume ratio (CH,:

CO2) of mixed gas was about 1:1,

reforming ratio was

greatest and the reduction of iron ore by reformmg mixed gas was rapid, and the degree of

reduction reached 90~100%.
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Table 1. Chemical composition of ferric oxide
and iron sand. C

Comp. % : i
T.Fe "Fe*? |Fe*8 | TiO; |Sp. gr
Material . | !
Ferric oxide 68°93| — —_ — —_
Iron sand | 60°13| 30-41| 20:71| 10-37| 4-es5
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Fig. 3. Details of reforming furnace.

Table 2. Chemical compositidn of natural gas.

Gas Comp. % CH, CoHg CmHn CO; O, Co | Sp. gr H-cal
" Before cleaning 84:22 | 1001 2'73 0°40 0-20 020 0°64 9804
After cleaning 8671 i 10°25 2*71 — — { 033 — : —
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Table 3." Reduction of ferric oxide by

unreformed mixed gas.

Sample; Fes03;(100~150 mesh), Red. Temp.;
850°C Red. time; 60mn, Flow rate; 50cc/mn,
Sample wt.; 1g

Sample Crgf:{/gclln M. Fe | Fe*? | Fe3* R%
No. | gas % % % ?
S—11 340 17 91°5 68 32°2
S—14 45°0 3°9 814 147 310
S—15| 500 15 91°3 7°2 319
S—17 59°5 11 612 37°7 215
S—19 73°0 03 381 616 130
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Table 4. Reduction of Fe.O3 by reformed gas at 850°C.
Sample No. S—31 s—2 |  s—x S—34 S—35 S—36
CO; % - 25.3 354 | 40°0 437 49°2 62°8
Fz +4CO; ! |, ¥, | 4 F, ' 4CO; | F, | ACO
mn mm @ mg F2 ‘ ACOz ; Fg - ACOz F 2 C02 2 i 2 I 2 l 2
e 10 's0 1072 | s2 | 7502 | a5 | e1v7 L 47, 754 46 662 | 43 | 42'g
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Reduction of iron sand by reformed gas at 850°C.
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