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Abstract — Recently, each country has been trying to promote Eco-Industrial Park (EIP) development for industrial sus-
tainability. Technological modeling is required to realize EIP practically even though the project contains the political con-
cerns for many companies, government, and self-governing bodies. The four main technologies of the EIP developments
include energy exchange, material flow analysis, water pinch, and life cycle assessment. Material flow analysis (MFA)
methodology can be utilized in EIP modeling in view of the fact that the analysis of material flows and the optimized mod-
eling are major purposes for the technological modeling of EIP. Through MFA methodology in POHANG EIP project, how
to apply MFA modeling to EIP modeling and how to utilize software for MFA modeling are shown in this research.

Key words: Clean Technology, Eco-Industrial Park(EIP), Material Flow Analysis(MFA), Modeling, Reuse and Recycling,
Sustainable Developments, Systems Analysis
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Table 1. Economic and environmental profits in Kalundborg EIP

Annual resource saving

Petroleum 45,000 ton
Coal 15,000 ton
Water 600,000 m®
Annual reduction of waste

co2 175,000 ton
SO2 12,000 ton
Annual recycling of waste

Sulfur 4,500 ton
Plaster 90,000 ton
Fly ash 130,000 ton
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Fig. 1. Procedures for MFA[6].
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Table 2. Procedures for MFA|6]

F -

Selection of substances

System definition in space and time

Identification of relevant flows, stocks, and processes
Determination of mass flows, stocks, and concentrations
Assessment of total material flows and stocks
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Presentation of results
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Fig. 2. Diagram of MFA[7].

Table 3. Evaluation of life cycle assessment software[6]

Excel

GaBi4 Umberto 4

Operating system

User friendliness

Stability

Speed

Programmability

Data import/export

Static simulation

Dynamic simulation
Uncertainties

Sensitivity analysis

Monte Carlo error simulation
MFA terminology/methodology
Trial version

(0]

X OB bB>DB>OOOObB O

MS Windows, MAC

MS Windows
0

MS Windows
0

OO OB OPB X OO
X X B> OOOOoOPOo

A
O (free/90 days)

A
O (€300/30 days)

Note: O = good, A = average, X = not available
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Table 5. Annual material flow of industrial manufacturers in Pohang, Korea|14]

o)

T

Company Industrial water Waste water dust SOx/NOx waste Amount of waste ~ Major resource Amount of resource
1 2,000,000 337 Steel dust 40,000 Scrap iron 2,150,000
O 800,000 284,908 Scrap iron 1,000,000
H 12,803 474,500 0.67 2.02 HCI waste 3,600 Wire Rod 3,000
J 55,000 43,800 HCl waste 5,750
L 165,000 110,600 Zinc plate 355,933
Z 73,000 58,400 3.94 0.46 HCI waste 4,669 coil 249,000

Wastewater sludge 489
B 1,423,500 1,332,250 Wastewater sludge 14,400 Rolled steel 252,150
tin 1,087,341
Bronze 229,134
Nickel 125,819
A 255,500 157,000 HCl waste 3,600
C 511,000 438,000 9.05
K 13,087 171,271 Wastewater sludge 1,695 Wire Rod 43,680
Process sludge 185
E 113,460 113,490 sludge 359 Wire Rod 137,400
Process sludge 245
S 82,000 163,900 11.83 27.79 Wastewater sludge 1,193 Hot Coil 660,650
Dust 2,137 Black tube 182,500
F 71,124 2.10 36.32 Waste paint 83 clay 108,660
Metal spring 21,768
L 12.68 34.00
M 17.80 Wastewater sludge 58,907
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Fig. 4. Initial mass flow status in Pohang EIP.
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Table 7. Analysis of scenario 1 and scenario2

Raindrop  Reduction of Reduction of Recycling of

Unit [Uyr] treatment SOx/NOx dust resources
Current N/A -2,400.57 -464.17 290,371
Scenariol 6,929,584 N/A N/A N/A

Scenario2 6,340,624 2,345.57 445.49 348,079

*The minus sign means current discharge of waste.
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