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Investigation of Quenched No. 2 Blast Furnace at Kokura Works

Kantaro SASAKI, Michiharu HATANO, Masao WATANABE, Teruhisa SHIMODA,

Katuhiro YOKOTANI, Takao ITO, and Takashi YOKoI1

Synopsis:

When Kokura No. 2 B.F. was blown out on 25th, Sept., 1974, the furnace was quenched with water
and the investigation in the blast furnace was carried out concerning the following items:
(1)’ The distribution of burden materials, patterns of melting zone and shapes of the raceway in the

furnace.

(2) The change of some propgrties of coke and sinter in the furnace.
(3) The relationship betweer operating conditions and some phenomena in the furnace.
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Fig. 1. The investigated region in Kokura No,
2 B.F.

Table 1. The outlines of Kokura No. 2 B.F.

Inner volume 1 350ms3
Hearth diameter 8.4m

Top pressure 1.05 kg / cm?G
Tuyere . 22
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Fig. 2. The distribution of burden materials in Kokura No. 2 B. F.
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Fig. 3. The horizontal section of softening zone

at 3.5~5.0 m above tuyere level.

Photo. 1. The vertical section of softening zone.
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Photo. 2. The shell of raceway.
4

Photo. 3. The formation of raceway in softening

zone.
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Fig. 6. The longitudinal distribution of mean
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Fig. 9. The relationship between reactivity and
alkali oxides in ash of coke.

Table 2. The comparison of coke reactivity with and without alkali,

Change of coke weight

Reaction rate

Alkali

W,y (before W, (after . Wo— W,

reaction) (g) reaction) (g) Wo—W1 (8) W, =% 100(%)
Without alkali 1493.0 1420.5 72.5 4.9
With alkali 1515.5 1355.5 160.0 10.6
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Table 3. The change of alkali content in ash of
coke n blast furnace.

i At TL+ | At TL+
%f?¢ 7.0m 3.5m
charging level level
K O in ash coke
1. . 11,
(%) 9 _ 3.2 6
Na O in ash of
coke (%) 1.2 2.0 3.5

{kg/cm?)
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50 55 &80
Porosity (%)

Fig. 11. The relationship between tensile strength

and porosity.
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Fig. 13. The experimental apparatus used for
the re-oxidation and reduction.

—
o
(=]

®

o
)

AY
N\

Reduction degrees after reoxidation(%)

601
401
//
201 P
7
’
,/
0 <4 [ 1 L )
(¢} 20 L0 60 80 100

tnitial reduction degrees (%)

Fig. 14. Relation between initial reduction de-
grees and reduction degrees after re-
oxidation.

— 126 —



=

a)>

%

N

B 2BE. itk AMEFESER 587

© Before charging
o~
*Central zone

XE
%X
TLHop S | Peripheral
| x aw zone
o X oN

Height (m)

1l uéggl/’
NS NN

20 40 60 80
Degradation index (-5mm%)

Fig. 15. The distribution of the degradation index
of sinter in the shaft. (Kokura No. 2
B.F.)
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Table 5. The blast condition at blowing out in Kokura No. 2 B.F.

Blast volume O enrich Moisture in blast Blast temperature Blast pressure
(Nm3/ min) (Nm3/ min) (g/Nm?) °c) (kg/ cm2G) i
800 0 21 0.45
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Table 6. The calculated results of bosh gas volume a tuyere.
No. of | Diameter of Depth of Mean size of Apparent density Bosh gas volume
tuyere tuyere raceway coke of coke a tuyere
(mm) (mm) ( mm) (g/cm) (Nm3/ min tuyere)
1 70 200 7.4 0.92 6.3
2 - 140 430 10.6 0.92 32.5
4 130 600 13.2 0.96 45.4
6 120 400 13.4 0.93 29.2
15 120 470 11.3 0.86 29.9
16 140 620 11.9 0.82 45.0
17 140 450 9.9 0.90 32.6
18 140 490 10.5 0.86 35.5
19 140 715 15.2 0.86 57.5
21 140 550 12.4 0.91 43.7
22 70 250 18.8 0.89 12.3
P :%EEN (kg/m?) _. 60f .
Py : fRHEET) (kg/m?) s
dy : PO 3 — 2 AOFMTARFE (m) g2 40
ost - WOH 2 — 2 ADRBHE (kg/m?) §§ o0
9 5
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Fig. 23. Some properties of burden materials around furnace periphery.
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