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Analysis of Visibility of Exhaust Gas in the Iron Ore Sintering Plant

Shunji KASAMA, Hisatsugu KITAGUCHI, Yuichi Y AMAMURA, Kazuomi WATANABE and Akifumi UMEZU

Synopsis : Visible smokes of exhaust gas from the iron ore sintering plant give an unfavorable impression on scenery around the Works. In this paper, a
mechanism of formation of visible smoke was discussed by detailed analysis of the exhaust gas components and dusts in Oita No. 1 sintering
plant. Main substance of visible smoke was mist condensing in the air during cooling of exhaust gas that contains 0.1 ppm of sulfuric acid

(80,). Sulfuric acid is considered to raise the dew point that mist condensation became easier and to lower the vaporization of visible mist

consist of sulfuric acid solution. Dusts in the exhaust gas are also considered to play a role of the nuclear of mist condensation. This proposed
mechanism was confirmed by the test remixing SOx rich gas with desulfurization gas in Nagoya No. 3 sintering plant. Long visible smoke
was observed by remixing SOx rich gas with exhaust gas. As a conclusion, enhancement of dust collecting system is not enough to accom-
plish invisible exhaust gas. Desulfurization equipment is necessary for invisible exhaust gas in the sintering plant.
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Fig. 1. Relation between the visual impression and dust
concentration of exhaust gases from the sintering
plants.
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Fig. 2. Sampling positions for dusts, gas and water of ex-
haust gases in the sintering plant.
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Fig. 3. Size distribution of dusts collected by electric pre-
cipitator and flying dusts collected at the stack
inlet.
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Fig. 4. Concentrations of main components of dusts col-
lected from wind legs, electric precipitator and the

stack inlet.
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Fig. 5. Concentrations of alkalis and chlorine of dusts col-
lected from wind legs, electric precipitator and the
stack inlet.
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Fig. 6. Comparison between chlorine concentrations mea-
sured and concentrations calculated from alkalis.
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Fig. 7. Results of dust surface observation by scanning electron microscope and energy dispersive X ray spectroscopy.

Table 1. Chemical analysis results of exhaust gas and con-
densed water from the exhausted gas.

Exhaust gas Condensed water
* Moisture 6.9 vol% *Na*t 0.5ppm
* 02 14.7 vol% -kt 1.1 ppm
* CO2 7.9 vol% * NO2 <0.1 ppm
-CO 1.2 vol% *NO3 1.4ppm
*NOx 166 ppm 805 12 ppm
+SOx 127 ppm - 804~ 126 ppm
*+ 803 0.1 ppm « NHi" 2.3 ppm
*DXN 39 ng/Nm®

* FRN 39 ng/Nm3

* Dust 6 mg/Nm?
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Fig. 8. Dew point curves considering the influence of sul-
furic acid.
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Fig. 10. Proposed mechanism to explain long visible
smoke of exhaust gas in the sintering plant.
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Table 2. Concentration of exhaust gas components during
the SOx bypassing operation.

Normal operation SOx bypassing
» Air flow rate 14,200 Nm3/min 14,200 Nm3/min
* Temperature 415K 414K
* NOx 144 ppm 133 ppm
- SOx 7 ppm 168 ppm
* Dust 10 mg/Nm? 10 mg/Nm?
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