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Change of Coke Properties in Blast Furnace

(Report on the Dissection of Blast Furnaces-4)

Kojiro KoymaA, Tetu Nis1, Tokuji YAMAGUGHI,

Hiroyuki NAKAMA, and Shiro IDA

Synopsis:

The change of coke properties in the blast furnace was investigated using samples from Higashida No. 5,
Hirohata No. 1 and Kukioka No. 4 blast furnaces, which were dissected after being quenched with water

in normal operating state.

The results of the research are summarized as follows:

1) The change of coke properties becomes remarkable below the lower shaft level.

2) According to the microscopic observation, this change of coke properties seems to be due to the
selective carbon solution-loss reaction at specified textures of coke, resulting in the weakening of strength

and the generation of fine particles.

3) This phenomenon is particularly remarkable around the race-way of blast furnace.
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Fig. 1. Changes of coke properties in B. F.
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Fig. 4. Distribution of alkali concentration of coke in B.F. (K;O+Na,O in coke) (%).
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Fig. 5. Mean size of coke in hearth (+5mm
sample) (Kukioka 4 BF).
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Table 1. Change of microscopic analysis of coke by gasification.
Microscopic - Fibrous and Fragment and fusite-
\ texture|Isotropic Mosaic texture leaflet texture [like texture Mineral
e Fine mosaic |Coarse mosaic |Fibrous | Leaflet Fragment |Fusite-like
gg%c‘iion (@ )\ texture |\ exture texture texture | texture | texture | texture | AT
(4]
0 28.0 21.4 8.6 9.7 3.3 13.2 10.4 5.4
20 17.1 21.0 9.5 i4.5 3.5 17.4 10.2 6.8
30 20.0 15.4 8.9 16.0 6.1 15.8 9.9 7.9
40 17.5 20.0 17.5 11.0 4.9 17.0 2.9 9.2
50 9.7 20.2 13.0 16.2 6.1 20.6 3.2 11.0
60 4.9 5.9 29.2 5.1 3.4 36.5 1.0 14.0

Condition of gasification : Sample 10mm cubic, Temp. 1200°C, Gas CO; 100%

Table 2. Microscopic analysis of coke (%, VOL). (Kukioka 4 BF)

Microscopic : Fibrous and Fragment and fusite-
texture | Isotropic Mosaic  texture lefiet texture like texture
. Fine mosaic |Coarse mosaic | Fibrous | Leaflet Fragment| Fusite-like
Sarr}plmg texture texture texture texture texture texture texture
position :
Shaft upper 19.8 57.9 8.1 14.2
3 # middle 10.3 54.1 15.5 20.1
@ # down 15.6 49.2 21.8 13.4
= Bosh 13.7 53.8 18.5 14.0
§ Tuyere 27.6 36.1 23.8 12.5
Hearth 17.3 39.2 25.7 17.8
Shaft upper 19.8 44 .2 16.7 19.3
#  middle 26.0 34.4 27.9 11.7
# down 25.8 43.4 18.0 12.8
Bosh 15.5 41.3 29.5 13.9
. Tuyere 22.8 37.1 20.0 20.1
g Hearth .
3 Fused zone 24.3 40.8 9.6 26.3
Melting zone ,
(Mix-zone) 13.4 34.8 10.8 28.3
Melting zone 16.8 41.0 8.4 34.0
Small size coke 12.6 40.8 10.6 36.0
(top of tuyere) ’ ) ) :
Lump coke :
(top of tuyere) 19.1 34.8 9.8 36.3
Circumference p
of race-way 26.2 39.8 18.6 15.4
Circumference of
race-way 10.8 56.8 14.4 18.0
(—5mm size coke)

® sEfhiEEREED Fibrous texture 35X (% Leaflet
HADETEST, M EbL T3
— 7 ABERHERLCWEM, HALER 0% 3E2Ex5
& DG L BAIKITHET 5.

@ Coarse mosaic texture X (% Inerts 1D Frag-
ment texture (FGEcAID Micrinite Js X of Sklerotinite)
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® v+7 b WEER CRELRELRT,
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texture ERIFH3, 0 2RGE & DERR
DHEFTHICEE LTS, Zhhhy + 7 M TFEICK
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VD a—rals-
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Photo. 1. Changes of coke texture (x20) (Kukioka 4 BF).
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Photo. 2. Changes of coke texture (X200 oil) (Kukioka 4 BF).
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Photo. 3. Changes of coke texture (X200 oil) (Kukioka 4 BF).
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