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Abstract

In this paper, the theoretical and experimental results of simultaneous production of sponge iron,
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lime and nitrogen-free high calorific value gas by enclosed heating furnace are expounded. The
oxygen in iron oxide is used to produce nitrogen-free gas directly. Nitrogen-free gas is produced
from carbon dioxide decomposed by limestone and carbon, making use of lime to capture carbon
dioxide in flue gas. The advantage of this technology is that natural resources are fully utilized.
Coal consumption is greatly reduced and economic benefits are remarkable. Carbon dioxide emis-
sions far exceed the IEA’s requirement to capture buried amounts. Various furnace types for pro-
ducing sponge iron are discussed. Blast furnace type should be the least energy consumption fur-
nace type. It also refers to “over capture”.
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Figure 1. 38.5 meters long tunnel kiln gas composition and flow rate in the
reduction reaction tank (two red lines in the figure are FeO +CO =Fe + CO,

and CO, +C+2CO reaction equilibrium composition lines, respectively)
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Figure 2. Fe-CO-CO, equilibrium diagram
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Figure 3. Experimental box
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Figure 4. Fe catalytic activity
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Figure 5. Fe-Cu catalytic activity
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Figure 6. Flow chart of lime capture carbon dioxide
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