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ABSTRACT

A life cycle inventory (LCI) study has been carried out to quantify resources use, energy use and
environmental emissions associated with the processing of twelve steel products from the extraction of raw
materials in the ground through to the steel factory gate. LCI data have been calculated for products derived
via the blast furnace / basic oxygen furnace route and the electric arc furnace route. In total, 55 sites operated
by 37 companies, including 29 blast furnace, 15 electric arc furnace and 11 rolling and finishing operations,
participated in the study. Thus, most areas of the world and a range of operating configurations were
represented.

The IISI LCI database for world wide steel products is the largest, most comprehensive and one of the most
rigorous ever undertaken for a material and that this will provide a basis for decision making in the context
of sustainable development. The results also provide the opportunity for companies to benchmark and evaluate
improvement measures to their processes and product systems and to provide a common basis for
communicating data to customers and external stakeholders.
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Table. 1. 1iS’s LCI Project Schedule.
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sections (BF

1. System modeling (Phase 1)
Define inventory scope
LCI methodological rules

2. Database building (Phase 2)
Questionnaires development
Data collection on site

3. Software customizing (Phase 3)
Variables programming

4. Project completion (Phase 4)
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Tbale 2. Type of collected Data.
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Fig. 2. Gird electricity production model.
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Table. 3. Results of Sensitivity Analysis on COG of HR(Hot Rolled) Products.

Flows Unit No allocation | Substitutional | Partitioning
(r) Coal (in ground) kg 0.864 0.644 0.603
Input (r) Iron (Fe, ore) kg 1.49 1.49 1.49
(r) Oil (in ground) kg 0.206 0.201 0.217
Coke Oven Gas M]J 6.21 0 0
(a) Carbon Dioxide (COs, fossil) g 2130 2757 1990.3
(a) Nitrogen Oxides g 3.26 1.94 3.15
Output (a) Particulates (unspecified) g 0.863 0.250 0.841
(a) Sulphur Oxides g 106 7.94 10.42
(w) Chemical Oxygen Demand g 0.0226 0.0226 0.0275
Waste (total) kg 0.0879 0.0634 0.0724
Energy Total Primary Energy MJ 425 32.48 30.8
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Table. 4. LCI Mean Value of Key ltems.
(per product lkg)

Flows Unit BF EAF

(r) Coal (in ground) Kg 0.678 0.088

In Flow (r) Iron (Fe, ore) Kg 1.485 0.008
Water Used (total) Liter 31.588 6.727

Steel Scrap (total from external sources) Kg 0.075 1.055

(a) Carbon Dioxide g 2175 526

(a) Nitrogen Oxides (NOx as NOg) g 2.743 1.398

(a) Particulates TOTAL g 1.616 0.224

(a) Sulphur Oxides (SOx as SO2) g 3.238 1.767

Out Flow | (w) COD (Chemical Oxygen Demand) g 0.276 0.069
(w) Suspended Matter (unspecified) g 0.297 0.057

(w) Zinc (Zn++) g 0.005 0.000

(w) Water (unspecified) Liter 12.459 7.292

Waste (total) Kg 0.211 0.067
(E) Total Primary Energy M] 29.381 11.509
(E) Non Renewable Energy M] 28.833 10.380

Energy

Indicator (E) Renewable Energy M] 0.548 1.125
(E) Fuel Energy M]J 28.976 10.965

(E) Feedstock Energy M]J 0.406 0.553

*(r)=raw materical, (a)=air emission, (w)=water emission, (E)=energy data
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Fig. 3. LCI program structure.
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Fig. 4. POSCO’s fuel energy use by process(per HR 1kg).
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Fig. 5. Fuel energy use by region(per HR 1kg).
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