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A Quantitative Macro Model of Steel Scrap Recycling Considering Copper Contamination for the Sustainable Society

Keiji KAKUDATE, Yoshihiro ADACHI and Toshio SUZUKI

Synopsis : The macro model for analysis of the steel mass flow in Japan is proposed and the problems for realizing the environmentally sustainable soci-

ety are analyzed. In the model, the steels are classified into four types; converter steel for machinery, converter steel for construction, electric

furnace (EF) steel for machinery and EF steel for construction and they are assumed to be discharged from the society in accordance with

lifetime distributions. The promotion of recycling increases the production of EF steel and its impurity concentration. Consequently, the

amount of the EF steel supplied for machinery use is limited by the increase of copper concentration and it becomes necessity to reduce the

copper contamination in post-consumer scraps in order to promote recycling. The goal contamination ratio is estimated from the calculation

result on the scenario in which recycling ratio is assumed to be 100%. The reduction amount of CO, emission by introducing the new tech-

nology to reduce copper contamination is calculated and it is converted to the cost assuming the CO, international emission trading, which

could be invested to the development of the new technology. It is shown that the investable cost is in the range from 8.3 to 30 billion yens par

year.
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Fig. 1. Schematic diagram for macro flow of steel in Japan.
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Table 1. Approximated equations for the statistics of basic
steel production, manufacturer consumption ratio,
domestic consumption ratio, and export/import
scrap amount.

Statistics Year Approximated equation
Basic steel production 1945~ 0.2°107exp(0.2t)/
Q.1 (1+0.2° 10 exp(0.21))
i 1232-1.247(1+1945)
Manufacturer consumption ratio 1945~1995 +3.156° 10°(1+1945)*
nan(!) 1995~ 0.837
1945~1955 1.0
Domestic corn?:;mpuon ratio 1955~1985 1.0-(1-10)/150
o
1985~ 0.8
1945~1960 2.0°10°
"
Export/import scrap 1960~2000 4.0°10%6.0- 10%1-20)/35
Qereeraplt)
2000~ -2.0-10°
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0.4%.
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Table 2. The average amount of annual CO, reduction and
its value by international emission trading.

T Year 2000~ | 2015~ | 2025~ 2035~

B 2015 2025 2035 2045

CO, reduction amount

(million C-ton/year) 2.78 372 3.94 429

Cgse' 1: trading for 3,000 yen/C-ton 834 1.2 1.8 12.9

(billion yen/year)

Cz?sel 2: trading for 7,000 yen/C-ton 195 26.0 276 300

(billion yen/year)

Table 3. The maximum allowable CO, emission amount
per scrap management for the new technology
and its value by international emission trading.

T Year | 2000~ | 2015~ | 2025~ | 2035~

T 2015 2025 2035 2045

Allowable CO, amount per scrap 0.428 0.208 0.179 0.181

management (C-ton/Fe-ton)

Case 1 trading for 3,000 yen/C-ton 1284 624 646 543

(yen/Fe-ton)

Case 2 trading for 7,000 yen/C-ton 2096 1456 1510 1267

(yen/Fe-ton)
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