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Investigation on the Dioxin Emission from a Commercial Sintering Plant

Shunji KASAMA, Yuichi YAMAMURA and Kazuomi WATANABE

Synopsis : Recent studies concerning the dioxins emission from the iron ore sintering process have clarified a dominant mechanism of dioxins formation
and the substances to promote or to inhibit the reaction. In this paper, a detailed analysis of the exhaust gas in Oita No. 1 sintering plant has
specified the strand positions where dioxins were released to the exhaust gas. The release of dioxins was detected at two different positions.
The first release position was located at the point where the drying zone reached to the hearth layer, showing a broad peek containing a large
amount of furans. The second release position was located at the point where the melting zone reached to the heath layer, showing a sharp
peck. Differences in dioxins congeners at the release positions imply different mechanism of dioxins formation. The dioxins of the second
release are considered to be formed in wind boxes at temperatures of 300°C or more. Controlling the burn through point to the discharge end
is supposed to be effective for decreasing the dioxins emission in the second step.
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Fig. 1. A schematic image describing the release of ex-
haust gas components.
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Table 1. Operational conditions of the sintering plant for
measuring exhaust gas components.

Base Test operation
Productivity (t/d/m?) 38.7 375
Suction pressure (kPa) 17.4 17.1
Exhaust gas (Nm?*/min) 18557 18129
Wind box temp. No.15 88 98
cc) No.17 202 247
No.18 306 348
No.19 378 407
No.20 430 447
No.21 325 342
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Relations between the wind box temperature and the total amount of dioxins and furans.
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Fig. 3. The exhaust gas temperature and the gas velocity
calculated by the gas flow rate divided by the suc-
tion area at each wind box.
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Fig. 4. Concentrations of oxygen, carbon dioxide and
moisture in the exhaust gas at each wind box.
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Fig. 5. Concentrations of SOx, NOx and the dust in the
exhaust gas at each wind box.

g 300 T T ‘ ‘
5 200 -0—PCDFs }\\
sz -~ PCDDs ”l /
g 2100 T o -
TR e N
0 0 e
£ ~ 100 Data of No.1~12 wind boxs were
g % 80 assumed to the same with one of
;g & 60 [HNo.9 wind box
E 5 40 QOPCDFs [———]
2 20 B PCDDs lg J
g 2 T =nl0
< 0

Stack 9 13 14 15 16 17 18 19 20 21
Wind box number

Fig. 6. Concentrations of dioxins and furans in the exhaust
gas at each wind box.
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Fig. 7. Concentrations of dioxins and furans classified by
the number of chlorine.

Table 2. Concentration of dioxins and furans separated
into gaseous and solid samples.

Stack No.9WB* No.17WB No.19WB

Temperature (°C) 149 84 247 408
PCDFs gaseous 22.6 0.429 8.86 240
(ng/Nm?) solid 27.3 3.47 103 11.1
PCDDs gaseous 8.18 0.325 0.655 179
(ng/Nm?)  solid 5.26 0735 180 1.40

* WB: Wind Box
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Fig. 8. A new schematic image describing the release of
exhaust gas components.
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