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Investigation of the Behavior of Hot Metal, Slag and Coke in the Vicinity

of Raceway and Deadman in a Blast Furnace

Yasuo NiwA, Takashi SuMiGAMA, Akira MAK],
Seiki NAGANO, Atsushi SAKAI and Masaaki SAKURAI

Synopsis :

In order to standardize the coke properties necessary in the blast furnace and to establish the control
technologies of hot metal components by clarifying the changes in characteristics of coke and behaviors of
hot metal and slag at the lower part of the blast furnace, a sampler, which is able to sample in-furnace
molten materials at the tuyere level during the outage (for regular inspection and maintenance), was

installed at No. 2BF (Inner volume of 2 828 m®, hearth diameter of 11.5m) in Fukuyama Works.

The following results were obtained ;

(1) The coke temperature of the raceway is influenced by not only the theoretical flame temperature
calculated by Ramm’s equation but also the distribution of burden and gas flow.

(2) In the vicinity of the raceway, the higher the Coke Reaction Index ( CRI) is, the more the coke size
decreases, and the average disintegrated rate at the lower part of a blast furnace will be increased

accordingly.

( 3 ) Silicon content in the dropping zone depends upon the temperature and is affected by CRIL
(4 ) A presumed equation of a static hold-up (A,) can be obtained as follows :

h, = 0.20- Gam—o.loz, Cpm~0.387

where Ga,, : Modified galilei No., Cp,, : Modified capillary No.
Key words : blast furnace process; raceway; deadman; dropping zone; measurement; coke properties;

silicon content ; liquid holdup.
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Table 1. Operation results of Fukuyama 2BF.
Date of sampling 1986.4.16 1986.6.25 1986.10.29 1987.3.3 1987.6.17 1987.8.18
1 1} lil| 1\ \ Vi
Productivity t/d-m? 2.04 1.97 2.04 1.94 1.98 1.86
Coke rate kg/t 504.6 510.5 497.7 506.9 521.2 526.5
Blast volume Nm®/min 4534 4836 4712 4640 4765 4820
05 volume Nm®/h 3000 0 0 0 0 0
Humidity g/Nm® 6.1 16.9 9.9 5.4 12.8 21.9
Water injection g/Nm® 23.0 19.6 31.1 25.6 22.0 20.5
Blast temperature °C 1040 949 1046 948 950 949
Flame temperature °C 2284 2101 2136 2124 2 146 2 052
Blast pressure kg/cm® 2.94 2.86 2.94 2.78 2.86 2.87
Top gas pressure kg/cm? 1.52 1.53 1.52 1.51 1.51 1.52
Slipping time/d 0 0 0 0 0 0.4
C05/CO+CO, % 50.8 50.8 52.2 50.8 49.4 49.4
Blast velocity m/s 236 235 240 236 240 236
Kinetic energy of blast kg m/s 13909 14 621 14 682 14 318 15 368 14 675
Heat loss 10% keal/t 18.8 17.5 15.7 17.9 14.1 14.5
Solution loss C kg/t 83.9 74.8 76.0 73.7 89.6 79.6
Hot metal temperature °C 1501 1499 1500 1487 1491 1487
[Si] % 0.19 0.23 0.27 0.31 0.28 0.23
[S] % 0.032 0.029 0.036 0.036 0.028 - 0.027
(€a0)/(Si0s) — 1.28 1.27 1.26 1.28 1.25 1.28
(FeO) % 0.45 0.41 0.39 0.41 0.40 0.39
Sintar ratio % 90.0 85.0 85.0 85.0 85.0 85.0
RI % 63.7 68.4 64.0 64.5 65.9 67.8
RDI % 39.4 41.5 42.2 42.3 45.7 47.7
Coke Dl?g % 93.0 93.2 92.9 92.8 93.3 93.1
CRI % 26.5 27.4 27.1 28.8 30.3 29.7

(5 day mean value before shut down)
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Table 2. Chemical composition of slag and metal sampled at the tuyere level. (wt% )

Slag Metal
Sample point
Ca0 Si0y Al,O3 MgO S FeO Ca0/Si0; C Si Mn S
1 41.0 31.6 10.7 7.14 1.80 0.33 1.30 3.94 2.23 0.40 0.06
2 40.6 31.5 10.4 7.12 1.28 0.20 1.29 4.00 1.84 0.38 0.07
3 40.9 31.9 10.1 6.74 1.31 0.37 1.28 3.86 1.83 0.38 0.07
4 38.9 30.6 10.4 6.50 1.20 0.74 1.27 3.87 1.95 0.37 0.11
5 38.5 29.5 11.2 6.63 1.25 1.27 1.31 4.09 2.92 0.37 0.08
6 28.6 27.1 10.3 4.17 1.26 9.99 1.06 3.92 3.59 0.33 0.20
Tapped value 42.5 33.5 12.9 6.82 1.00 0.41 1.27 4.62 0.25 0.19 0.031
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