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Effect of Inlet Gas Composition on Dioxins Emission in the Iron Ore Sintering Process

Masaru MATSUMURA, Takazo KAWAGUCHI and Eiki KAsAl

Synopsis : The various factors of solid in raw materials have been pointed out for dioxin emissions from iron ore sintering process. It has been reported

that copper and its components are catalysts and that ammonia and nitrogen-bearing organic compounds are inhibitors for dioxins formation.
And it has been also reported that coke, which is the major fuel in the iron ore sintering process, gives the higher emissions than other car-
bonaceous materials, e.g., anthracite, coal, activated coke and coal.

In addition, fundamental studies have indicated that the dioxin is considered to form with oxidation reaction of residual carbon particles
formed by the solid fuels in the sintering process. So, inlet gas composition affects the oxidation reaction and dioxins formation.

The main result is that increasing H,O concentration by injecting steam into inlet gas results in decreasing dioxin emission.
This result suggests that H,O has a role of inhibiting residual carbon particles formation by promoting CO oxidation reaction

to CO,. The phenomenon of promoting CO oxidation reaction was confirmed by exhaust gas analysis.

The other main result is that decreasing O, concentration to 17 vol% by injecting N, gas into inlet gas also results in de-
creasing dioxin emission. This results suggests decreasing O, concentration to 17 vol% is effective to inhibit the oxidation re-
action of residual carbon particles without promoting residual carbon particles formation.

Key words: sintering process; dioxin; inlet gas; de novo synthesis; carbon oxidation reaction.
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Table 1. Blending ratio of sinter mixture (mass%).

Brands |OreF | OreB | OreD | OreE | Serpen | Lime | Return | KCl { SUM | Coke
stone Breeze
Blending | 21.4 | 21.4 | 12.9 | 15.7 13.1 13.4 8.4 100 4.0
Ratio %107

Table 2. Inlet gas condition.

Case |Inlet gas Adding period | Adding
amount

1 Air - -

2 Water(liquid) 5-10min 160g/min

3 Water(liquid) 10-15min 160g/min

4 Water(liquid) 15-20min 160g/min

5 water(gas) 5-10min 160g/min

6 water(gas) 10-15min 160g/min

7 water(gas) 15-20min 160g/min

8 water(gas) 20-25min 160g/min

9 water(gas) 15-20min 80g/min

10 water(gas) 15-25min 80g/min

Case | Oz partial pressure | Period

11 17% 15-256min

12 35% 15-25min

Case | Gas Volume Period

13 1.3—2.6 Nm3/min | After FFP
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Fig. 1. Method of steam addition to sinter packed bed.
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Fig. 2. Transition of inlet gas temperature during steam
generation.
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Fig. 3. Influence of H,0 addition period on PSCDFs emis-
sion.
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Fig. 4. Effect of H,0O (gas) addition speed on PSCDFs
emission.
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Fig. 6. Influence of oxygen concentration on P5CDFs

emission.
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Fig. 7. Influence of inlet gas volume on PSCDFs emission.
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Fig. 8. Influence of H,0O (gas) addition period on the con-
centration of CO, CO,, and O, in exhaust gas.
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Fig. 9. Comparison of H,0 (gas) and H,O (liquid) to the
concentration of CO, CO,, and O, in exhaust gas.
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Fig. 16. Calculated results of coke gassification reaction
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Fig. 17. Carbon oxidation state and O, concentration in
exhaust gas (average value between 15min and
20 min from ignition).
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