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Control of Biomass Composition for Optimum Injection in Blast Furnace to Mitigate CO, Emission in Ironmaking Process

Shigeru UEDA, Ryo INOUE and Tatsuro ARIYAMA

Synopsis

: Decrease of carbon dioxide emission is a serious subject in the steel industry. Although low reducing agent operation of blast furnace is a pri-

mary method in ironmaking, many different ways should be taken. Utilization of biomass as a carbon-neutral reducing agent is an attractive

one for ironmaking. However, since the calorific value is relatively low as an injection material and the oxygen content derived from the func-

tional group is higher than coal, the direct injection of raw biomass into the blast furnace is not favorable. Optimized carbonization of bio-

mass is proposed to keep high carbon yield and to attain selective oxygen removal by controlling the atmosphere, heating time and tempera-

ture condition. In carbonization, it was clarified that the carbonization of biomass from 300 to 500°C in the inert gas atmosphere improves

the replacement ratio of coke and the crushability by intentionally changing the biomass composition and structure. It was estimated that the

combustibility of the carbonized biomass became similar to pulverized coal. The effect of carbonized biomass injection into blast furnace

was estimated with Rist diagram. The injection of biomass carbonized in the optimized condition effectively decreases CO, emission from

the ironmaking process.
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Fig. 1. Composition of biomass on van Krevelen coal

band.
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Table 1. Ultimate analysis of biomass samples.

Samples C [wt%) H [wt%] O [wt%] Ash [wt%]
Cedar 48.3 5.93 45.1 0.66 B
Cypress 48.9 5.97 45.1 0.00
Paper 40.6 5.61 50.1 3.75
Recycle paper 40.5 5.29 46.2 7.99
Card Board 39.8 5.40 46.1 8.73
L Coal 82.3 5.82 9.12 8.30
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Fig. 2. Weight change of wood by heating in argon and air.
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Fig. 3. Weight change of biomass and papers by car-
bonization in argon.
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Fig. 4. Weight change of cedar and cypress by carboniza-
tion.
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Fig. 5. Composition change of cypress and cedar with car-
bonization.
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Fig. 6. Change of infrared spectra for biomass char with
carbonization.
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Fig. 8. Size distribution of grinded biomass char car-
bonized at 300 and 400°C.
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Fig. 9. High speed photograph of coke, pulverized coal and char derived biomass under combustion.
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Fig. 10. Combustion behavior of char, pulverized coal and
coke by rapid heating.
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Fig. 11. CO, reduction with biomass char injection by var-
ious carbonization temperature (injection rate of
biomass char: 40 kg/thm).
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Fig. 12. CO, reduction with biomass char injection by var-

ious carbonization temperature (treatment rate of
biomass: 50 kg/thm).
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Fig. 14. Conception of biomass utilization in ironmaking
process.
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