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Improvement of Blast Furnace Reaction Efficiency by Use of High Reactivity Coke

Masaaki NA1TO, Akira OKAMOTO, Kazuyoshi Y AMAGUCHI, Takeshi YAMAGUCHI and Yoshihiro INOUE

Synopsis : The temperature control technology of the thermal reserve zone is examined as a technology which drastically improves reaction efficiency in
the blast furnace, and the usage technology of high reactivity coke is proposed.

The adaibatic blast furnace simulator which is able to simulate the temperature transition and the gas volume change according to the coke

reaction under ore and coke coexistence is developed.
Following findings are obtained.

The starting temperature of coke reaction corresponds to the temperature of the thermal reserve zone (Ttrz).

Ttrz has decreased along with the rise of the coke reactivity. The blast furnace reaction efficiency improves by using high reactivity coke

voluminously and by mixing using the small-size high reactivity coke and sinter.
The decrease of the fuel ratio of about 25-35 kg/t can be expected by using the high reactivity coke.
The factors of reaction efficiency improvement by using the high reactivity coke are shown as follows.

® Transition of FeO-Fe reduction equilibrium point (W point), that is, decrease of thermal reserve zone temperature, @ Improvement of

the gas reduction ability by the coke reaction, ® Increase of micro-pore volume according to reduction from wustite to iron, @ Decrease of
melt generation and control of pore decrease by reduction of CW (calcio-wustite), ® Gas reduction promotion by increase of porosity.
Key words : ironmaking; coke reactivity; reaction efficiency; adiabatic blast furnace simulator.
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Fig. 1. Improvement technology of reaction efficiency on a
blast furnace (Rist diagram).
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Fig. 2. Schematic representation of the adiabatic Blast fur-
nace simulator (adiabatic BIS).
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Fig. 3. One example of transition of temperature and gas
composition in the adiabatic BIS.
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Table 1. Chemical composition and physical properties of
sinter and coke.
Sinter (wt%) (%)

[ TFe | FeO ' CaO | SiO, | Al,O, | MgO | JIS-RI | T.porosity
5756 | 503 : 89 | 522 | 189 | 169 | 66 | 32

Coke

Sample . K Na | Fe,0, | CaCO, | JiS-reactivity
LC-1 0.26 005 | 0O 0 22
LC-2 1.28 006 : 0 0 50
NC | 2.08 015 1 0 0 59
HRC i 412 0.97 0 0 93~ 98
Fe,O,HRC . 2 0 4 0 98
CaCOyHRC | 2 0 0 4 95
Formed coke | 2 0 [ 92

LC: Low reactivity coke, NC : Normal coke, HRC : High reactivity coke
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Fig. 4. Influence of coke reactivity on the temperature and
sinter reduction behavior.
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Table 2. Reduction index by using high reactivity coke.

Sintery  Coke  Dcoke . HRC ratio | Mixed Iayeri Solution loss carbon (kg#)
(mm) - (%) TRZ~1150°C|1150°C~| Total
NS| NG 1015 1. 60 | 103
HRS| NC_ 10-15] 67 16 83
NS|[ HRC  10-15: 100 | 54~76 | 6~25 | 82
NS| HRC 1015 50 | Coke | 67 | 25 ! 92|
NS | HRC 11015 50 Sinter 79 2 | 8
NsT HRC 35 50 Coke | 69 6 , 15
NS, HRC | 35 50 Sinter | 7t 2 | 78
NS HRC 3-5 25 Sinter | n 15 | 86
NS [Fe,0-HRC [10-15 100 68 7 ' 75 |
NS [CaCO,-HRC| 10151 100 T 66~77 | 18~22 | 84
NS [Formed coke| 10-15 ] 100 64 20 | 84

HRS : High reducibility sinter (T. Porosity 56%)
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Table 3. Prediction of operational data by using high reac-
tivity coke.

Sinter | Coke nshaft | Temp.of TRZ . FR

! (%) (C) © {kg/t)

NS | NC 94 1000 480
_HRS | NC 100 1000 ' 460~470
NS ' HRC 99 900 450~460 _
HRS ' HRC 100 900 445~450

NC : normal coke, HRC : high reactivity coke,
NS : normal sinter, HRS : high reducibility sinter { € =56%)
TRZ: thermal reserve zone
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