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Life Cycle Assessment for Assessing Open Cycle Recycling of Materials—Development of a New Tool “Strategic
Integrated LCA Technology, SILT” that Integrates LCA with Population Balance Model and Pinch Technology

Yasunari MATSUNO, Ichiro DAIGO and Yoshihiro ADACHI

Synopsis : Life Cycle Assessment (LCA) 1s a useful tool to evaluate environmental impacts associated with products during their life cycle However, 1t
has been recogmzed that LCA has a hmitation 1n assessing open cycle recycling of matenals because of nevitable subjective judgments n
setting system boundary According with the enforcement of recycling laws, there has been a rapid increase 1n recycling ratio of materials at
the end-of-life of products 1n Japan So, materials’ hfe cycle 1s getting more complicated, which makes 1t difficult to quantify the environ-
mental impacts of materials used in a product 1n an appropriate way This paper reviews this limitation of conventional LCA and suggests a
new methodology for assessing open cycle recycling of materials The new tool 1s called “Strategic Integrated LCA Technology for sustain-
able society, SILT”, in which LCA 1s integrated with population balance model and pinch technology This tool deals with dynamic aspects
of recyching materials and has macro point of view One can assess the maximum recyclable ratio of the scrap materials and total environ-
mental impacts caused by the material production 1n asociety 1n each year In addition, reduction potential of environmental impacts by thein-
troduction of new technology, such as DfE, can be quantified by this tool
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Fig 1. Material flow for alummum can (Numeric values in the figure were based on the reported values by Japan Aluminum Can

Recycling Association).
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Fig. 2. Material flow for 2 piece laminate steel can.
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