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On Construction of the Tobata No. 1 Blast Furnace
and its Blowing-in.

Kumao UESHIMA, Makoto INOUE and Naoto NAKAMURA.

Synopsis:

Construction of Tobata’s No.1 blast furnace was started in June 1957.
It was constructed as the first step under the second modernization and expansion program

of Yawata Iron & Steel Co.

Ltd. and blown-in on September 1, 1959.

It  has a nominal

capacity of 1500t/d-1603m3 in inner volume and 8+8m in hearth diameter—and is the largest

blast furnace in Japan.

This plant has many characteristics in its lavout, harbour establish-

‘ments, ore-treating system, charging facilities as well as in the type of the furnace and so on.

Since blown-in, it has been operated very smoothly for about a year, and iron production
was increased without any difficulies and now attained to about 2000 t/day.

On the other hand, Tobata’s No.1 sintering machine was started in Septembr 1960.

This machine is going to produce more than 3500t self-fluxing sinter per day and will
render services to promote the productivity of the furnace.

Besides, Tobata No.2 blast furnace is expected to be blown-in in October 12, 1960.
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Table 1. Comparison of properties of coal blends.
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Table 2. Comparison of coke properties.
Properties
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Table 3. Ore analysis for filling-up.

Ore T.Fe | FeO | Si0 M P S | Cu |TiO»|A,Os [CaO [MgO|. C |Moist | Bulk | Mean

re .Fe e iO2 n u 102 2Us g 1St ldensity| size
Sinter 58.19 | 1422| 6:00 | 0°26| 0°058 | 0010 [ 0.019| 0°25 | 1°78 | 6°45 0'84 | 0°04 05 | 1576 | 28.6
India 6555 078 2'10 0:241 0046 { 0°004 | 0°005| 0-08 155 | 0°05 0-02 . 20 1'830 317
‘Temangan 54°02 " 026 366 2.45 0-122| 0°033 | 0°009| 0-16 1'23 1 383 0°23 80 1-415 24°C
Choongju 5166 872 | 2311 0.13 ] 06°013 | 0°081 | 0°005] 0-34 062 | 057 0°35 | 05 2°074 | 315
Mn ore 24-87 . 478 | '29°25 ] 0:114 | 0°005 | 07042 0°62 465 | 222 0-22 05 1.909 | 162
Ballast 3-99 5°13 | 29°30 1'32| 0175 1030 | — 1°57 | 14.45 | 40.89} 4-12 . 15 1-197 29°5
Lime stone — e 0.48 —_ 0071 0006 | — — 0-30 l 54-91) 0°67 Ig42109305 03 1462 | 23°9
T . Table 4. Coke properties for filling-up. '

5 . . . Bulk

Properties Drum index Tumbler test 400 density -
Apparent | Real }
- Ash V. M{F. C [T. S | specific specific Porosityl 50mm | 38mm | 25mm | 15mm | 50mm [38mm{25mm|12°5mm| 6 mm
. . w_eight _ weight » ] 0.480
10°01) 110 | 88°89] 0°55 . 0.92 ’ 188 5106 ¥ 550 815 92°1 94-4 4°33 | 67.3|79°2 81.0 81°*5
- Size distribution - Ash composition .
-100< {100~75 | 75~50 | 50~25 | 25~25 | 15> I ol | Si0; |Fez0s3 | Al:O3 | MnO | CaO | MgO | P:0; | SO; | TiO:
04 21°4 47°0 1 243 2.5 4.4 5871 51.04 |- 9°88 29°90 0°04 4°08 0.78 i 0-'572 179 1-72,
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Table 5. Table for filling-up.
Height (m) j Burdens u‘ Amount 1\110. of
' Inner 'of pig lron charge
Sec- . " ‘« i B and slag at
., |Each Distancejvolu- Metal- | India | Slag j Lime each
tion from iCoke Iron ore (kg/charge) lic - |Fe-Mn |ballast ‘section Each
sec- stockline/me - charge| ore stone ‘Totalk
to upper ; : Sec-
tion lev?ll of (m?) (kg) T ch gy | (kg (key | ¢ Pig tion
eac (kg : . eman-|Choon- - (kg kg kg) Slag |
coction i Sinter | India gan gju Total g g Iron :4
1
i ] I ]
12 | 27 09 104-4{ 7,000, 5,500 ; 900 900 1,8001 9,100y 300 H 120 1,450 900 : 5,806! 3,637 5 83
1|27 3'6 121°3( 7,000 4,800 800 800 1,600 {- 8,000 { 300 l 100 1,750 800 5,133! 3,710 6 78
10 |24 63 117-2| 7,000; 4,100 700 700 1,400 | 6,900 | 300 90 2,000 750 | 4,460 3,782 6 72
9 121 |- 8.7 113-5] 7,000, 3,500 600 600 1,200 | 5,900 @ 300 70 2,350 550 , 3,850; 3,855 6 i 66
8 |19 108 109-7} 7,000 2,800 500 500 1,000 | 4,800 { 300 60 2,650 500 ° 3,178} 3,928 6 | 60
7 117 12-7 107°2( 7,000{ 2,500 ! 400 400 900 | 4,200 300 ! 50 2,850 450 | 2,811 4,001 ; 6 54
6 15 14-4 99°8| 7,000 1,600 200 300 500 | 2,600 : 300 30 2,750 250 ! 1,832 3,637 6 48
5 113 159 | 93'5| 7,000 900 100 200 300} 1,500 ; 300 20 2,300 350 ‘1,159 3,091 6 . 42
4 |13 17-2 87-8! 7,000 300 ° i 50 100 450 ' 300 10 2,000 350 | 522 2,728 6 i 36
3 |22 18°5 165°51 7,000 o i i 1,450 400 | 42, 2,182 12 ; 30
2 135 207 240-712_.000 | l 1,000 | 500 | 42/ 1,819/ 18 l 18
o= . . 1m- 4 :
1 | 435 24°2 264°9 ber : ‘ é ' l ;
. t t, t ti t t St t t: ty : X
Totall27°€6 1625°5{ 581 150.5 | 24°3 25°8 510 2516 i 159 I 318 154°55] 42°30 i167'96}249,503, 83
[ . | !

* See Fig. 5 (on p.5) as to the Section number.
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Table 7. Composition of the

pig iron and slag.

Tap | Tume closing from the. | ¢ | gi | § | Mn| P |Cu | Ni | Cr | As.| Sn | Ti
1 2 Sept. 16°00' 3-64 | 4-48 | 0*016! 1701 | 0°126! 0°06-| 001 | 0°03 | 0*03 001 | 0°17
2 . 20°00' 3°68 | 4°19 | 0*017 0*88 | 0° 120 C*06 ’

3 | 3 Sept. 0°25’ 3490 |.3°27 {-0°018| 071 | 0°124| 006

4 4°05' — 4+07 | 0°011y 0*73 | 0°140[ — 0°02 | 0*04 | 0"02 | 0°0l | 0°24
5 -8°20' 3+70 | 4°30 | 0*011| 0*74 | O*141| 0*06 § 0*OL | 0°03 | 0°02 0+01

6 12°25' 3+68 | 4*43 | 0*011] 0*73 | 0-141] 006 | 0*02 | 0*04 | 0*03 00t |. 025
7 16°15" ’ 4*50 } 0°011] 0°81 | 0°126

8- 20°10" 4+29-| 0*010 0°80 | O* 126 ' 0*01 | 0°04 | ©*03 | 0°01

9 23930 4+16 | 0°011; 0°74 | 0°120 0*01 |70°04 | 0*03 | 0°0l

10 4 th 3°05! 3+90 | 0°009( 0°70 i 0-130 0°01 | 0°03 | 0°03 | 0°0!

Slag F . . k .
No. eO Si0; | - CaO MnO | MgO | AlOs P.0Os S TiO:
- |2 Sept ) ' g ,

1 8°10' No.11 C.N 0°29 33°03 42°29 0-71 4-03 17°00 0-019 1°34 032
2 9°10" No.16 C.N 051 3158 | 41°19 =06 521 17°85 0016 130 052
-3 | 1e°10" T.H | .0°49 31435 4131 ‘0°59 1°77 2240 0024 1437 041
4 20°00' T.H 049 32°73 41°18 0°35 2*13 | 1955 0021 1426 041 .
5 24°25¢ T.H Q49 3361 4206 042 | 3°53 . 17°43 0°010 105 0-52°
3 Sept , ; .
6 3°50' T.H 0°24 31°54 4416 0°20 3-36 18+45 0°008 1+28 0-28
’ Table 8. Operation data.
- : Top gas
' Out put| Coke | Ore/ "lNumber Blast | Blast | Blast . Top gas| Top gas analysis

Month t/d rate coke lof charge| Fate press. | temp. | temp. | press.

g 8¢\ m3/mn | g/cm? | °C °C g/cm® | CO, | CO
1959 ! . .

Sept. . 842 673 2+437 1705 1170 910 617 230 523 159 24°3

Oct. 1085 571 2°679 1916 1230 1006 684 168 524 182 2276

Nov. | 1221 580 ‘2°634 2125 1407 1050 680 153 531 18°1 22°9

Dec. 1306 572 2°675 2363 1420 1010 724 164 526 17°9 229

1960 ‘ ) : .

Jan. 1463 596 2639 2709 1645 1144 795 176 523. 16°9 24°3.

Feb. 1619 .577 2659 2708 1743 1150 830 203 528 ©16°3 252

Mar. 1585 610 2584 3075 1831 1224 747 232 548 16°2 247

Apr. 1676 606 24577 3038 1897 1232 722 228 - 545 164 24°8

May 1775 602 2+58% 3305 1971 1261 . 796 221 553 . 168 251

Jun. 1770 598 2*586 3181 2014 1238 768 212 553 173 24°3
Month Top gasanalysis Pig iron analysis % 'Molten glag sion
H, |co/col ¢ si | Mn P s Cu Ti [rontemp. Ca0/Si0z
1959 : ]

Sept. 18 1°57 4°25 1*32 0°79 0:156 0°030 | 0-07 “0°20 1469 1°33

Oct. 1*6 124 453 | 0°73 085 0164 0°031 : 0°08 016 1467 1734

Nov. 15 1+27 _4°50 0°71 0°85 0*167 0033 : 007 -| 014 1468 1-32

Dec. 15 1+28 4*63 0-68 0-85 0°178 0-027 [ 006 021 1472 1-30

1960 i '

Jan. 271 1-44 4°69 066 0°81 0172 0°030 ] 006 0°19 1481 126

Feb. 2°1 1°55 4°63 057 0-82 0-181 | 0033 | 0°06 019 1467 1+24

Mar. 2°5 1°53 461 0°56 0°83 0°203 0041 006 023 1454 127
Apr. 20 151 455G 064 0-80 0°200 0°035 0°06 0°25 1465 1+31
May. 2°4 1+49 4°58 0*63 0°83 0+200 0036 |- 0706 021 1460 133
Jun. 2°8 1+40 4°54 0°70 0°82 0°189 0038 0°06 0-21 1464 1°33
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