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Ferro Coke Production and Its Evaluation in Blast Furnace Utilization

BE %% HIROSAWA Toshiyuki  JFE 2 F— /v 25— VRS9t BUSEIFZEE8  FATWFZRE GRE) - 1 (1%
HEE2 -l ANYASHIKI Takashi JFE 2 F—v 2 F— VW18 BUBERTSSE TS (R

i 8 SATO Michitaka JFE 2 F—v 2 F— VEIgEET  EEIEE - it (19

C=]

FRZE Tl CO2 HEHEDHIk ¢ JFR O ZEMFE R F Y 72> TE Y, CO HHEEDZ WP TR O &IF
TIHMGE MRS RECH 2 Z e b, FHTE Y U GEIOE 2R e 3 2 M ¢ 803 73 2 51 L WBLEE
tERTHZ 7 zna—2 20EFEAPEHTH L EEZ LN D,

AFETE, FEMEFEE TG L7 c v a— 2 2D KIS & DB IS KIE THMABL A LR OB BT 5 HiE
MEt2iTv», &7, 7xna—220RIFa— 2 20KICEH 2 EIC LICEIF 2 J0tE 7 VR MR L, IFRTOK
JSEIE L OBEZ LR TR, CALOMRICESEF 7na— 2 208E o 2 2L, EEFTO
7z a—2 AR & % @R oM EEEIR 2 S8 L 7z,

o2

piva= |

Abstract:

In recent years, the reduction of CO2 emissions and the stable supply of raw materials are two major issues for the
steel industry. Low reducing agent operation in the blast furnace is required to reduce CO2 emissions in ironmaking.
In order to achieve this with using low-grade raw materials, ferro coke characterized by high coke reactivity is
considered to be useful.

In this paper, the effect of ore ratio on the reactivity and strength of ferro coke produced in the laboratory was
investigated. The two-dimensional blast furnace model based on the reaction behavior of ferro-coke and conventional
coke were constructed, and the reaction behavior and strength change in the furnace were predicted. Based on these

results, the ferro coke production process was established, and the reducing agent ratio was reduced by using ferro

coke in the actual blast furnace.
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Fig.2 Process flow the Ferro Coke production
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Table 1 Properties of coals
Mean maximum Gieseler lastometry Volatile matter, Ash
reflectance in oil, maximum fluidity, VM (mass%) (mass%)
Ro (%) MF (ddpm) dry basis dry basis
Coal A 0.72 36.1 8.4
Coal B 1.80 11.2 8.6

F£2 #AMIKR (mass%)

Table 2 Chemical composition of iron ores (mass %)

T.Fe FeO CaO SiO»

ALO; MgO P S Na K

Ore 67.5 0.21 0.01 1.31

0.01 0.033 <0.01 <0.01 <0.01
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Table 3 Blending conditions of raw materials (mass%)

Blending ratio Iron ore
Sample ; :
Coal A Coal B Ore Binder ratio
FC-1 66.5 28.5 — 5.0 0.0
FC-2 59.8 25.7 9.5 5.0 9.5
FC-3 46.5 20.0 28.5 5.0 28.5
FC4 332 14.3 47.5 5.0 47.5
FC-5 45.6 19.5 27.9 7.0 27.9
Weight
EE ::'{ = T 1
Carbon rod O gas analyzer
Carbon tube Carbon crucible
Heater 30
Thermocouple Specimen
Ar
Mixed gas

generator
N
Molten metal/Slag collector
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Fig.4 Schematic illustration of under-load reduction test
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Fig.5 Gas composition of experimental condition
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Fig. 6 Effect of iron ore ratio on Ferro Coke strength
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Fig. 7 Effect of iron ore ratio ore on reaction rate of Ferro
Coke
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Fig. 8 Effect of iron ore ratio on reaction beginning
temperature of Ferro Coke
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Fig. 10 Relationship between reaction ratio and strength after
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Table 4 Calculation conditions and results with 2-dimensional
blast furnace model

Calculation conditions Base Case
Coke rate (kg/t-pig) 368 266
Pulerized coal rate (kg/t-pig) 126 126
Ferro Coke rate (kg/t-pig) 0 101
Reducing agent rate (kg/t-pig) 494 493
Thermal reserve zone temp. () 1050 900
Results Base Case
Hot metal temp. () 1502 1511
Production (t/day) 12250 12340
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Fig. 11 Changes in gas temperature and reaction rates with
Ferro Coke charging
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