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Abstract : A novel multi-criteria decision making strategy is developed for the construction of industrial symbiosis network in
eco-industrial park and the strategy is applied to the construction of acid/alkali wastewater neutralization network in Yeosu
industrial complex. Acid (or alkali) wastewater is commonly generated in chemical industries, and it can be used as neutralizing
agent for alkali (or acid) wastewater generated from another source. As a consequence, a large-scale industrial symbiosis network
for wastewater neutralization can be constructed in petrochemical complexes where a large amount of acid/alkali wastewater is
generated. In this study, substance flow model is constructed which describes the wastewater neutralization network and
multi-criteria decision making strategy is applied to find a few candidate for industrial symbiosis network.

Keywords : Industrial symbiosis network, Acid/alkali wastewater neutralization network, Substance flow analysis, Multi-criteria
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Figure 1. Industrial symbiosis network for acid/base wastewater
neutralization.
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Table 1. Wastewater generation and pH data

Source 0, m'/d pH
A 41 22
B 12 0.1
C 3427 9.5
D 23 13.8
E 546 3.5
F 9 0.6
G 121 13.8
H 3481 5.0
I 162 119
J 879 3.9
K 5289 5.9
L 123 1.1
M 835 2.0
N 2461 114
(6] 22 123
P 272 2.6
Q 5195 8.1
R 27 1.0

Aol AL 11719 A4 w4 AT 170 @714
TYAL Egte] BE

AL 812 m*dE 1 v
i A F3E Y A FAYS FAs] sty
Problem 30 2 EL¥| Pareto Z|AH{E L3tk

Problem 3.1: Z = $18,592/d°| 3, Zwcmas =zp = $8,085/d9]

t}h. o] A& Figure 39} Parcto LA oA AE

) A(simplex) ao]ch.
Problem 3.2: Zwcmin = zo = $2,843/d0) 32, Z=$19,020/d°]c}.
o] A-& Figure 32] Pareto Ao A Al&e A
dojct.

19100

19000 F

18900 ¢

18800 ¢

Z, %/

18700 ¥

18600
a

18500
2000 3000 4000 OO0 8000 7000 8000 8000

ZWC: $’}d

Figure 3. Pareto optimal curve of Problem 3.
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Table 2. Analysis of selected networking shown at simplexes a, b,

and ¢
. Number of hnkage external
Simplex - 3
internal | external total agent, m’/d
14 5 19 729
b 12 10 22 729
c 8 17 25 812

Figure 5. Industrial symbiosis network at point a, b, and ¢. Solid
streams denote for alkali flow, dotted streams for acid flow, and
streams crossing the boundary for purchase of external neutralizing
agents.
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