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Abstract

It may be possibletoimprovethe productivity and flexibility of the blast furnace operation and also to
substitute energy sourcesin the pig iron production processes by combining the partial reduction pro-
cess using low carbon content ener gy sources such as natural gaswith the blast furnace process. There-
fore, the productivity of producing partially reduced ore, the composition of the partially reduced ore
and the reducing agent rate in the blast furnace when the partially reduced ore was used were exam-
ined. It was found that this method not only reduces energy consumption in the existing blast furnace
ironmaking process, but also reduces the ener gy consumption related to carbon dioxide emission in the
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total hot metal production processes, including the partial reduction process.
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Process image of two stages reduction system
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Influence of iron ore feed rate on reduction degree and temperature
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Calculation results on relation between residence time and reduction
degree

01230

goooooooooooobooooooboooooooooooo
goooooooooooooooOoobobooooooooooo
gssonoooOscbbobofobl000000000000
gobgogecobobozo0O0O0OO0O0ObO0O0O0O0O0OOOOOeod
goooooboooecgoboooooobooooooo
gbooooboooodoboooooboOoooboooooooo
00000000O00oOo0ooOooU0OooOooOUOooOoDUOOooOn
O00oo0o0ooooOopDoOo0DoOoUODoOoOOUODre*0OOO
goboomOMre@mOoooobooooooooooooo
goooooooooooobooooooboooooooooooo
0000oo0o0oo0oUoOo®o0oUoo0ooOooooDoUo
oooooooooooooooobobOoboooooooooo
goooooooooooobooooooboooooooooooo
l1o040KOD OO OODOOOO1400tdOO1900td0O 03600000
oooooooos7oobsdooooooooooooono
goooooooooooooooooboboooooooooo
goood
oooooooooooooooobobOoboooooooooo

1.0
—Fe?* /T Fe
L —MFe/TFe
o 0.8 .
t‘ ', N . Batch
806 F V%
- - I N
L?: 04 , < &R
t ," \ \

% 02 F R 3.
L ,,"Continuous 2
00 [ . 1 'l 'l

0.0 0.2 0.4 0.6 0.8 1.0

Reduction degree ()

gbobooobooooobobooboooboooooo
Calculated relationship between reduction degree and iron composi-
tion
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Effect of reduction degree of charged pre-reduced ore on coke rate

and productivity of blast furnace
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Relation between pre-reduced ore injection rate and deadman tem-
perature
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partially reduced ore
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Estimated consumption of ironmaking processes when partially re-
duced ore is used

Base Pre-reduced ore
Blast furnace
Cokerate | kg/t-pig 370 352
Pulverized cod rate | kg/ t-pig 145 145
Pre-reduced ore | kg/ t-pig 0 130
Sinter | kg/t-pig 1211 1042
Other ore | kg/ t-pig 404 404
Blast volume | Nm?®/ t-pig 982 936
Oxygen | Nm?/ t-pig 37 38
Electric power | kWh/ t-pig 32 32
Coke oven
Coal | kg/t-pig 585 556
Fuel | Mca / t-pig 332 310
Electric power | kWh/ t-pig 20 19
Steam | kg/t-pig 20 19
Sintering plant
Ore | kg/t-pig 1258 1082
Finecoke | kg/t-pig 39 31
Anthracite | kg/t-pig 21 18
Electric power | kWh/ t-pig 42 36
COG | Nm®/ t-pig 2 2
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Comparison of energy consumption under the base conditions and
for the two-stage reduction system
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Comparison of carbon consumption under the base conditions and
for the two-stage reduction system
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