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Abstracts — MARKAL model was applied for assessment of iron and steel technology for the
year of 2032 considering cost and environmental effects based on 1992. Technology, energy and ma-
terial flows were analyzed in iron and steel sector. Reference iron and steel system was designed ac-
cording to this analysis. Six scenarios were developed considering cost and environmental lim-
itations such as CO, emission control and SOx reduction cost. Competitiveness of technologies in
iron and steel sector was assessed under different environmental limitations with cost minimization.
Through this study, it was confirmed that MARKAL model can be applied to technology as-
sessment in the field of iron and steel industry.
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Table 1. Selection of iron and steel technologies for assessment.
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Table 2. Price of energy and material.

Energy & Material Price Energy & Material Price
Anthracite Coal $41.53/ton Asphalt $26.59/bbl
Coking Coal $57.29/ton Steam Coal $46.03/ton
Bunker-A $26.88/bbl Bunker-B $26.88/bbl
Bunker-C $15.54/bbl Butane $15.6/bbl

Import  Diesel $25.46/bbl Import Jet Oil $28.0/bbl
Kerosene $27.11/bbl Crude 0Oil $18.54/bbl
LNG $184.6/ton Naphtha $22.0/bbl
Propane $14.8/bbl Uraium 0.73 Mio
Scrap $125/ton Iron Ore $24.86/ton

Mining  Anthracite Coal $97.44/ton Mining  Scrap $100/ton
Bunker-A $26.88/bbl Bunker-B $26.88/bbl
Bunker-C $13.3/bbl Butane $18.0/bbl

Export  Propane $15.8/bbl Export  Diesel $25.4/bbl
Jet Oil $27.6/bbl Naphtha $20.7/bbl
Solvent $28.1/bbl
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Table 3. SOx emission coefficient by each emission
source. (unit: thousand ton SOx/PJ)

Energy Source Emission Energy Source Emission

Anthracite Coal 0.64  Bituminous Coal 0.35
Crude Oil 0.47  Petroleum Products 0.47

Table 4. CO, emission coefficient by each emission
source. (unit: thousand ton C/PJ, ton/ ton*)

Energy Source Coefficient Energy Source Coefficient

Anthracite Coal 25.8  Bituminous 25.8
Crude Oil 20.0  Gasoline 18.9
Bunker-A 21.2  Bunker-C 212
Bunker-B 21.1 Diesel 202
Jet Oil 19.5  Naphtha 20.2
Asphalt 20.0  Solvent 20.0
Butane 172 Propane 17.2
LNG 15.8  Firewood 299
Iron Ore* 0.4

Table 5. Define of future steel demand.
(unit: million tons)

1992 1997 2002 2012 2032
Demand 28.05 4224 45.0 60.0 80.0
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Fig. 3. Price scenario of domestic scrap.
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Fig. 5. Ironmaking technology-CO, case.
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