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Reduction of CO2 Emission from Blast Furnace with Carbon Recycling
Methane
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Abstract:

In order to reduce of CO2 emissions from blast furnace, a carbon recycling blast furnace, in which methane
synthesized from CO: in the blast furnace gas (CN methane) is used again in the blast furnace, was studied. As a
result of the evaluation by the Rist diagram, it was shown that CN methane reduced CO2 emission mainly by the
following two functions. (1) To decrease direct reduction by increasing the amount of reducing gas. (2) To supply
heat by reacting with oxygen in front of the tuyere. In this study, the carbon recycling blast furnace was found to have
the possibility of reducing CO2 emissions by 30% or more compared with the conventional blast furnace. It was also

found that oxygen blowing and heating gas injection from the shaft upper level were effective for maximizing the

amount of CN methane injection.
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Table 1 Operation condition of conventional blast furnace and
carbon recycling blast furnace

Conventional Carbon
BF recycling BF

Shaft efficiency (—) 0.9

Heat loss (MJ/t-HM) 420

Coke rate (kg/t-HM) 354 341
Pulverized coal rate (kg/t-HM) 150 —
CN methane rate (kg/t-HM) — 145
Blast volume (Nm'/t-HM) 1014 317
0> concentration in blast (%) 24 100
Blast temperature (°C) 1200 25
Heating gas vol. (Nm’/t-HM) — 160
Heating gas temperature ("C) — 1 000
B gas volume (Nm’-dry/t-HM) 1540 1030
B gas calorie (MJ/Nm”) 3400 7100
Carbon consumption (kg/t-HM) 425 293
CO; emissions reduction (%) — 31
CO reduction ratio (%) 61 61
H> reduction ratio (%) 9 35
Direct reduction ratio (%) 30 4
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