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ABSTRACT

Objectives: This study was conducted to identify the emissions characteristics of total particulate matter (TPM),
fine dust (PM,y, PM,5), and gaseous pollutants (SOx, NOx) in iron and steel manufacturing facilities in order
to investigate emissions factors suitable for domestic conditions.

Methods: Total particulate matter (TPM), fine dust (PM,,, PM,5), and gas phase materials were investigated at
the outlet of electric arc furnace facilities using a cyclone sampling machine and a gas analyzer.

Results: The concentrations of TPM ranged from 1.64 to 3.14 mg/Sm® and the average was 2.47 mg/Sm’.
Particulate matter 10 (PM,,) averaged 1.49 mg/Sm’ with a range of 0.92 to 1.99 mg/Sm’, and the resulting ratio
of PM,, to TPM was around 60 percent. PM,s/PM,, ranged from 33.7 to 47.9% and averaged 41.6%. Sulfur
oxides (SOx) were not detected, and nitrogen oxides (NOXx) averaged 6.8 ppm in the range of 5.50 to 8.67 ppm.
TPM emission coefficients per product output were in the range of 0.60 to 1.26 g/kg, 0.13 to 0.79 g/kg for PM,,
and 0.12 to 0.36 g/kg for PM,;, and showed many differences from the emissions coefficients previously
announced. An emissions coefficient for NOx is not currently included in the domestic notices, but the results

were calculated to be 0.42 g/kg per product output.

Conclusions: Investigation and research on emissions coefficients that can reflect the characteristics of various
facilities in Korea should be conducted continuously, and the determination and application of unique emissions
coefficients that are more suitable for domestic conditions are needed.

Key words: Total particulate matter (TPM), particulate matter 10, 2.5 (PM,y, PM,5), sulfur oxides (SOx),
nitrogen oxides (NOXx), emission coefficients
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Table 1. General status of the facilities studied
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Item

Max. Avg. Max. Avg.
MnO, 12,100 11,970 145,200 143,640
Cokes(C) 1,500 1,460 18,000 17,520
Fe,05 2,450 2,427 29,400 29,120
Ifl ‘;f;ri?duzzzg CaMg(CO5), 390 378 4,680 4,530
PASTE 75 70 900 840
SiO, 180 165 2,160 1,980
FeMn slag 840 810 10,080 9,720
FeMn 4,667 4,567 56,004 54,304
Product output .
SiMn 834 792 10,008 9,504
Table 2. Methods for sampling and analysis
Item Sampling method Equipment
TPM ES 01301.1a (Semi-Automatic) Apex Instruments, KXC572-0
PM,p, PM, 5 ES 01317.1a (Semi-Automatic) (1704069)
SOx, NOx ES 01307.3a, ES 01308.3a (Automated measuring Method) TESTO AG, TESTO 350K
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Fig. 1. Sampling device and configuration diagram
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Fig. 2. The emission characteristics of particulate matters
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Table 5. The emission characteristics of SOx and NOx

Item Range Avg.
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Table 6. The emission factor of electric arc furnace in this study

Product output (g/kg)

Electricity usage (g/h/kW)

Item

Range Avg. Range Avg.
TPM 0.60~1.26 0.90 5.61~11.81 8.47
PM,, 0.13~0.79 0.48 1.25~7.44 4.49
PM, 0.12~0.36 0.25 1.10~3.40 2.33
SOx - - - -
NOx 0.23~0.59 0.42 2.11~5.50 3.98

Table 7. Domestic air pollutant emission factor of electric arc furnace

Emission Raw material,

facility Product or Fuel TPM SOx NOx Unit
Mn alloy iron 3.9735 2.4480 - kg/Mn alloy iron production (ton)
Electric arc Scrap metal 1.3000 - - kg/scrap iron usage (ton)
furnace P ’ P 8
Aluminum 1.5500 - - kg/aluminium Usage (ton)
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