Korean Journal of LCA
Vol. 4, No. 1, 2002, pp. 57~64

Life Cycle Assessment for Electric Arc Furnace Steel Products

Jae-Soo Jung, Kyou-Hyung Kim, Kun-Mo Lee

(School of Environmental & Urban System Engineering, Ajou University)

ABSTRACT

Life Cycle Assessment has been conducted from raw material acquisition to manufacturing for Electric Arc
Furnace Steel products manufactured in Korea. The product category under investigation included steel
sections, round bars, deformed bars and rails. Two or three major manufacturing companies were chosen for
each product category in establishing life cycle inventory database. Eco-indicator for each product category
was calculated based on the life cycle analysis results. The eco-indicators of steel sections, round bars,
deformed bars and rails were 5.05E-05, 1.22E-04, 5.36E-04 and 4.25E-05 respectively - environmental impact
caused by round bars is approximately 2.4 times grater than by steel sections. The main impact category for
the most products is global worming in accordance with the result of LCA. Therefore, CO: analysis was
conducted to identify the most contributing activity to global worming category.
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Fig. 1 Classification for EAF steel making products
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Table 1. Function and Functional Unit of each
Product Category
. Functional
Product Function .
unit
frame for building
. . ) 1Kg of
Sections part for ship, vehicles .
section
or pylon
part for machinery
Round . . 1Kg of
part for ship, vehicles
Bars round bar
bolt and nut
1Kg of
Deformed . . g0
building material deformed
Bars
bar
) rail for train or elevator 1Kg of
Rails . . .
rail connection rails
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Deformed Round
Sections Rails
bars bars

Coal 1.06¢+0.2 1.13¢+0.2 1.01e+0.2 1.53e+0.2
Line stone 3.18e+(.2 3.12¢+0.2 3.60e+0.2 6.06e+0.2
Dolomite 571e+0.2 1.17e+0.2 817e+0.2 9.18e+0.2
Crude oil 5.39¢+0.2 7.47¢+0.2 4.17e+0.2 9.48e+0.2
CO: 4.76¢+0.2 4.18e+0.2 4.38e+0.2 7.21e+0.2
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Table 3. Eco-indicator for the electric arc furnace steel products

Impact Category Sections Round bars Deformed bars Rails

Abiotic resource deletion 6.38E-06 1.15E-05 1.90E-05 7.25E-06
Globa! Warming 2.08E-05 3.14E-05 1.91E-05 1.84E-05
Ozone depletion 2.36E-18 1.91E-07 8.08E-11 2.56E-11
Photochemical oxidant creation 271E-07 1.62E-07 2.19E-07 1.28E-07
Acidification 1.06E-05 2.18E-05 9.13E-07 9.67E-06
Eutrohphication 5.15E-06 1.28E-05 4.31E-06 3.95E-06
Eco-toxicity to water 7.27E-06 4.45E-05 1.82E-06 3.08E-06
Human toxicity to air 1.14E-09 1.51E-09 9.57E-10 1.66E-09
Total (Eco-indicator) 5.05E-05 1.22E-04 5.36E-04 4.25E-05
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Table 4. Results of CO. Analysis on Deformed Bar

Manufacturing in L Company

CO; Emission
g/fu %
Material upstream process 71 5 15
Steel making| Electricity 222 47 B
process Refining 51 11 >
Rolling Electricity 46 10
process Combustion 78 17 &
Total 468 100 | 100

Table 5. Results of CO. Analysis on Round Bar

Manufacturing in M Company

CO; Emission
g/fu %
Material upstream process 66 8 8
Electricity 387 47
Steel making
Refining 91 11 60
process
Combution 18 2
Rolling Electricity 78 9 2
process Combustion 189 23
Total 829 100 100
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