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Evaluation of Material Recycling System with Logit Model
Akito Tol, and Junichi Sarto

Synopsis : Recycling of various materials has been urged worldwide for environmental reasons. Promotion of recycling is expected
to reduce environmental pollution caused by material production. However, recycling of materials can lead to increase
in tramp element concentration in the material, which often causes difficulties in manufacturing and other processes.

Therefore, it is necessary to evaluate every aspect of recycling in order to achieve both reduction in environmental

burden and efficient use of the material.

In this study, we assume that the historic change of the amount of material stock can be approximated by logistic

equation and made long term simulation of tramp element accumulation, CO, emission, etc. in recycling system of steel.

By using this method, we evaluated various recycling systems and showed that combination of several policies can
achieve significant reduction of CO, emission while maintaining quality of the material.
Key words : recycle ; modelling, tramp element ; environmental burden.
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Fig. 1. Actual iron stock in Japan and approxima-
tion by logistic equation.
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Fig. 2. Model of recycling system of material.
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Fig. 3. Calculated production amount of virgin and
recycled steel.
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Fig. 4. Calculated ratio of recycled steel in total
iron stock.
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Fig. 5. Calculated ratio of recycled steel in total
steel production.




0.80%
0.70% |

Jows | | lgmi

g 050% | L = mil. ton

gaw%~

§uw%

© 020%
0.10%
000% bLow v o v v 0

1920 1940 1960 1980 2000 2020 2040 2060 2080 2100 2120

Fig. 6. Calculated Cu concentration in recycled
steel stock.

25
| \\ — S=1600 mil. ton
Q. ‘\\ ----8=1760 mil. ton
:E N e =1440 mil. ton
E/ 15 r K \\~\
8 e —
é o+ /T I
o
o)
O st

O 1

1920 1940 1960 1980 2000 2}})20 2040 2060 2080 2100 2120
ear

Fig. 7. Calculated CO, emission from recycling sys-
tem of steel.
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Fig. 8. Calculated Cu concentration in recycled
steel stock with different g.
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Fig. 9. Calculated ratio of recycled steel in total
steel production with various recovery ratio
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Fig. 10. Calculated Cu concentration in recycled
steel stock with various recovery ratio b.
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Fig. 11. Calculated CO, emission from recycling
aystem of steel with various recovery ratio
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Fig. 12. Calculated Cu concentration in recycled
steel stock with various steel longevity T.
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Fig. 13. Calculated CO, emission from recycling
§Iystem of steel with various steel longevity
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Fig. 14. Calculated Cu concentration in recycled
steel stock with different recovery ratio b
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Fig. 15. Calculated Cu concentration in recycled
steel stock with different recovery ratio b
and steel longevity T.
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Table 1. Combination of policies and calculated
outcome for year 2050.

Policies Outcome

Recovery | Impurity Longevity | CO2 emission | Cu concentration | Total steel
ratio b(%) | mixture(%) T (mil.Ct) (%) production (mil.t)

80 0.28 Original 10.9 0.48 53.1

90 0.28 Original 8.3 0.52 48.3

90 0.28 Long 7.9 0.4 4 45.7

90 0.23 Original 8.3 0.44 48.3

90 0.15 Original 8.3 0.32 48.3

90 0.15 Long 7.9 0.28 45.7
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