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[5] (

) . PL Cl
P .Cl
1
1
Tablel Analysisresults of element sulfur metabolism
Lubei eco-industrial wstgm : Traditional process
The whole system Within PSC chain
PL 10.44 14.67 1.99
cl 0.710 0.898 0
222
(Industrial Metabolism, 1M)!
(RU) (RT)
2
2
Table2 Metabolism analysis results of primary elementsin Lubei eco-industrial system

Element RU RT Cl

Phosphorus 0.923 0.973 -

Fluorine 0.558 0.999 -

Chlorine 0.587 0.587 0.122

Calcium 0.984 0.984 —
2.3

4l (1215 Be) (255 Bej [3235 Be
2 3
} b1 5
3PSC 4
Fig.3 Symbiosis units and relationships Fig.4 Symbiosis units and relationships within

within the PSC chain the seawater production chain
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Table3 Results of energy analysis of the PSC production chain
PSC system (x10°kJ/h) Input enthal py Utilized enthalpy Non-utilized enthal py Utilization ratio of enthalpy
155.43 127.41 27.02 0.825
Input exergy Output exergy Exergy loss Utilization ratio of exergy
0.611

PSC system (MJ/h
sy ( ) 86.6 52.9 33.7
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71.4%
85.9%
2.6
EPI(Eco-Productivity Index)™
4,
(EPl) = ———x100%. @
4 EPI
Table4 EPI results of Lubel eco-industrial system
Resource Energy Water
EPI 279 190 231
Growth rate of EPI (%) 4.8 25 5.1
PSC 91.3%.
CaSO,
ERP
( )
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The Lubel Eco-industrial Model of China

YANG Li%, HU Shan-ying!, LIANG Ri-zhong!, CHEN Ding-jiang!, FANG Xin,
LI You-run!, SHEN Jing-zhu!, FENG Jiu-tian?, KONG Ling-quan?

(1. Center for Industrial Ecology, Tsinghua University, Beijing 100084, China;
2. Lubei Enterprise Group Company, Binzhou, Shandong 251909, China)

Abstract: The Lubei eco-industrial system in Shandong Province contains three coupled industrial chains. One is
the poly-generation of ammonium phosphate, sulfuric acid and cement (PSC), the second is the ocean chemical
engineering which fully utilizes the sea water resource, and the third is the co-generation of salt, akali and electricity.
These three chains construct a new kind of eco-industrial pattern in which all resources are commonly used and
managed in a united enterprise. In this paper, by applying principles and methods of industrial ecology, system
engineering and chemical engineering, we have finished some quantitative analyses on mass cycle, energy utilization,
industrial symbiosis and system flexibility to the Lubei eco-industrial system. A systematic eco-industrial analysis
approach and indices are proposed. The result shows that the Lubei enterprise group has developed into a mature
eco-industrial system.

Key words: eco-industrial system; mass cycle; industrial symbiosis; flexibility; energy
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