RIRH Ik 2BEAOBIEK2-T (I)

- | L'

j%'g

‘%%wxrxaﬁfﬁ® xramran

¥ %%.E B -+ | ﬁﬂ:% EE
REDUCTION OF IRON ORES BY REFORMED NATURAL GAS (II)

- | S Ryozo Sato cmd Nofu Tabata

Synop51s

In the first paper (“Tetsu to- Hagane” vol. 41. No. 1. 1955, p 5~11) the authors reported :
of the investigations made on reduction process of iron ores by the reformed natural gas.
It was found ‘that the decomposition of hydrocarbon in natural gas was one of the most
important factors of the reduction process of the ores.. : X

In the present paper are made the studieson the effects of reactmg time and of some

B additions such as salts of alkali and alkaline earth metals on reduction ‘velocity of iron ores
by natural gas at low temperature. The results obtained were summarized as follows:

As the reducing action of natural gas was weak, the time for sufficient reduction should
be much longer, but when decomposition of hydrocarbon took place, reduction velocu:y was
‘found to be rapidly increased. The additions of Na,COj,, CaCO3, and CaO were effective to
increase the reduction velocity of the ores by natural gas.

Through our experimental results, it was presumed that the decomposition of natural gas ‘
was accelerated in consequence of the effects of the additions on reducing power of the gas.
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Table 1. Results observed (Effect of reacting time. on reduction of iron ores at 700°C)
(T: temperature, Fs: gas-amount flowing out]
- ) ] R . . Bog iron 1*50g
Ferric oxide 1°00g Gas 50cc/mn | Iron sand 1°50g Gas 50cc/mn Gas 50cc/mn
Time . i - T
€0mn . 90mn | 120mn 60mn | 9omn | 120mn . | 60mn | 90mn
1 ! '
(mp) 2 | Fo | o F, T, o . T,
T°C| cc {T°C| cc {T°C|. cc |[T°C| cc |T°C| cc (T°C| cc [T°C| cc |T°C. cc
|/mn { | /mn 1 ‘| /mn- /mn /mn /mn /mn . {mn
10 200 | 50 |.100 50 115 50 160 50 140 50 130 | . 50 110 50 100, 50
20 360 48 340 4 310 46 360 48 | 380 49 335 46 300 39 310 38
30 470 46 500 47 420 43 455 45 545 46 465 43 - | 425 35 510 v
40 585 45 655 | 52 525 | - 42 540 39 680 50 535 4 520 39 675 50
50 655 - 48 700 54 615 48 630 40 700 4 670 49 600 50 700 54
60 €95 50 4 4 681 50 703 46 4 ” 700 50 670 52 4 53
.70 703 4 4 4 700, # 708 50 4 4 4 4 700 50 7 4
80 707 | # #w | » |710| # 700 # 7 % 7 v | 705 | # v //
.90 700 |. # # | # | # | 52 |705]| # # | # 7051 # |703| # v
100 703 | 52 # | 58 v | # |703| # v | # 7 | 52 |702| # v | #
110 705 | ¥ v | v | v |704| # # | 53 | # | » |700| 7. o ”
120 703 4 4 Vs 705 54 4 7 4 7 | 700 4 4 52 4 4
130 vy, u V] h /A s o AN Vg 54
140 4 4 4 60 7 55 7 55 4 v
150 L v |y v | 4,
160 v # v |
170 14 4 Y/
180 V4 K4 Y Y
EM Fe 0°5 2377 487 04 0°5 0'6 | 13°00 203
.g Fe*2 40:0 617 51°3 380 395 453 4144 68°7
Y .
Og Fe+s 59*5 156 0°0 61°6 60°0 54°1 45°56 12°0
S8 R 13°88 448 65°8 13° 1 1365 157 26°9 43*2
Table 2. Resu]ts observed (Reduction of ferric oxide by additions) .
‘ - [T: temperature F2 gas-amount flowing out]
N ‘Kind No . |! .Na; CO3 .Ca CO;
Ratio % ¢ 4 6 10 4 6
Time T To Fq T o F, F; ] . o F o
(mn) \ C'cc/mn C cc/mn TeC cc/mn ‘T C{cc/mn TeC cc/rnn ‘T C cc/mn qT C
10 100 50 130 50 130 | 50 150 50 150 50 100 50 130
20. - 340 R 380 - 375 4 375 4 365 4 340 7 335
30 v {500 47 545 47 555 47 655 47 525 47 495 47 485
40 - 655 52 655 | 54 | 680 54° |.700 60 685 54 |.655 54 595
50 700 54 |700| 58 |700| &0 7 # |700| 60 |700.| 58 | 700
60 # V - Y 58 4 - 58 7 v 7 & »
70 7 o v & Y » 4 v 7 58 7| &
80 " 7 7 4 v v v % v 7 7 7 a v
30 Vi Ve o V4 4 4 N 4 R A Ve 7 v
100 ” 58 2 z 4 y 7 “ 7 7 4 z z
110 v v 7 7 Y ” 7 7 7 7 Y “# 7
120 4 y s ” 4 o 7 o Y 7 Y o Vs
130 . 7 2 7 V v 7 % 2 Y 7 e o o
140 v v- 4. v ’ ” o 7 7 4
150
w 5 M.Fe 237 40°5 - 44°2. . 61°1 31°4 360
©5 o | Fe*? 61:7 59°5 55°8. 38°9 60°0 64°0
8 55 | Fe+s 156 £ 0°0 0°0 ©0°0 - 8°6 - 0°0
&)‘3'?, R 442 60°1 62°8 7470 51°4 57°3 |
= .
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Fig. 1. Effect of Na,CO; content on reduc-
tion of ferric oxide and change of gas amount. .
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Fig. 2. Effect of CaCO; content on reduction
of ferric oxide and change of gas anount.
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Table 3. .Results observed (Reduction of iron sand by additions)
{T:temperature F;: gas-amount flowing out)
X Kind No Nap CO, Ca CO;,
~Ratio % 0 4 6 i: 10 4 ; 6
Time - F Fi e S o | T
ime o o ‘2 o L. 2 o 2 To 2 ro ! Fs o 2 o .
(mn) ~IT Cqcc/rnn T c"cc/mn TeC cc/mn !T c cc/mn T C]cc/mn ';T c cc/mn T°C
10 1490{ 50 |140| 50 |160| s0 |140| w0 {1720] s0 |140| s0 | 160
20 380 49 - 380 4 415 47. 365 47 385 4 390 4 385 -
30 545 46 545 | @ 47 555 45 535 45 ' 655 45 525 47 575
40 680 50 680 .50 680 51 655 51 1 700 52 670 | 53 700 -
50 700 4 700 # | 700 52 700 53 | . # } # 700 56 ”
60 4 v 4 53 7 53 - ” 2 55 ” W 2
70 % Y 7. . V Y 7 y W y Y 57 ”
80 . v v 7 | 54 2 4 # | 588 | # | s7 7 72 ”
90 VR v 7 ” Vs 54 - Y ” v 60 7 77 ”
100 o # v Y Y Y ” p ol 67 | v v
110 v 53 v v #” v v 4 ‘o 74 7 |7 75 v
120 v 4 Y 4 4 4 y ” 4 757 ” 7 7
130 V v 4 53 e Y 7 VI Y 7 o 7
140 4 55 7 & & 4 ol 60
150 ' ’
« & M.Fe 0°5 24 6°75 15°2 46"5 72°0
°u3\° Fe+*2 395 327 52°05 61°0 535 28°0
S 55 | Fets 60°0 65°'9 41°20 23-8" 0'0 0-0
373. R 13°65 133 24°5 355 64°2° 81°3
(oI
Table 4. Results observed (Reduction of bog iron by additions).. )
(T: temperature F;: gas-amount flowing out)
- Kind No Na,CO, CaCos
Ratio % 0 4 6 10 4 6 10
F: F F, - " F . F o | F2 |qon|-F
o L o 2 o 2 o A2 o «L'2 =] 2 o 2
\ TeC CC/mnT c cc/mnT c cc/mnT c Icc/mnT C cc/mnT ¢ cc/mn TeC cc/mn
10 100 50 | 170 50 160 50 120 50 80 50 100 50 110 50
20 310 38 345 47 390 47 325 48 310 48 345 47 360 47
30 510 4 510 45 565 45 555 44 510 42 510 43 545 45
, 40 675 50 | 655 54 700 58 670 52 680 | '50 610 47 700 52
50 700 54 700 v Z. 4 700 54 700 53 700 53 ” 54
60 4 53 v 4 V4 54 s 4 4 ” Y 4 7 53 .
70 4 y v o Y 4 Y 58 V z ” 7 # P
80 Y Y v # 7 | 53 o o Y 7 7 4 # #
90 4 4 4 58 7 4 7 55 7 7 7 v s 7
100 7 7. 7 7 v ” V4 7 7 7 ‘o 60 7 57
110 7 ” Vs 7 v 7 7 7 4 54 7 67 4 65
120 2 | 54 V2 p » ” v | 57 v P 7 1 75 7 | 75
130 4 & 7 % Y ” V e 7| 57 o #” ] p
140 4 55 o 4 ” :
150 |
«§& | MFe 203 39+1 14°0 22°7 32°5 |- 715 68°5
°'43'.\Q i Fet? 68°7 56*1 595 48°5 64°5 i 28°5 31°5
83 ¢ Fetd 12°0 48 26°5 288 30 0°0 00
%E R 43°2 57°8 33*9 389 540 81°0 79.0
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Fig. 4. Effect of NayCO; content on reduc-
tion of iron sand and change of gas amount,
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FUNDAMENTAL RESEARCH OF PYRITE CINDERS
AS PIG MAKING MATERIAL (I)

- Toraichi Akimoto and 'Sdnzaburb Onishi

Spnosis:

G

To clarify the differences in the reducmg behavoirs accordxng to the composition of pyrxte
cinders, the cinders were 1nvest1gated as follows:

(1) Reduction efficiency on the reaction of CO gas and pitch coke.
(2) Measurement of the permeability (A. F. A) at various high temperatures
(3) Compared with the surface condmons of cinder grains by electron microscopic exa-

mination.

(4) Measurement of the surface area by Bet process’: ‘
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