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A Study on the Resource circulation rate of Industrial Waste from
Manufacture of basic metals Using Material Flow Analysis
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ABSTRACT: This study analyzed the recycling by statistical method and the actual recycling capacity by material flow for industrial
waste generated in the Manufacture of basic metals. In 2019, the amount of waste generated in the Manufacture of basic metals was
34,304 thousand tons and recycling 33,232 thousand tons, with a recycling rate of 96.9%. However, as a result of applying the newly
generated residues during the recycling process by material flow analysis, the actual recycling capacity was reduced to 29,115 thousand
tons, and the recycling rate was found to be 84.9%.
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Table 1. Waste generation and disposal(2019)
(unit: kt/year)
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Table 2. Manufacturing industry 18 Waste generation and treatment results by industry

(unit: kt/year)

Waste Waste treatment method
Manufacture . . - . .
generation [andfill incineration Other recycling recycling rate
food products 1,994 49 118 22 1,805 90.5%
beverages 289 1 2 2 283 98.0%
textiles, except apparel 171 23 9 136 79.4%
wearing apparel, clothing accessories and fur articles 9 - - - 9 99.8%
coke, briquettes and refined petroleum products 298 34 42 3 219 73.3%
chemicals and chemical products 2,188 248 260 72 1,609 73.5%
medicinal chemical and botanical products 155 2 40 6 107 68.7%
rubber and plastics products 390 12 25 20 334 85.7%
other non-metallic mineral products 3,425 75 19 463 2,868 83.7%
basic metals 34,304 829 114 129 33,232 96.9%
fabricated metal products, except machinery and furniture 447 84 38 9 316 70.8%
electronic components, computer 1,719 13 74 104 1,528 88.9%
medical, precision and optical instruments, watches 6 ) 1 ) 6 87.0%
and clocks

electrical equipment 234 4 23 8 198 84.7%
other machinery and equipment 166 3 16 4 143 86.1%
motor vehicles, trailers and semitrailers 630 16 70 3 541 85.9%
other transport equipment 300 24 84 5 187 62.3%
Electricity, gas, steam and air conditioning supply 11,271 1,816 7 36 9,412 83.5%
Total 57,997 3,234 942 889 52,931 91.3%
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Table 3. Manufacturing of basic metals Sub-category Waste generation and treatment results

(unit: kt/year)

Waste treatment method

Manufacture of basic metals Wast@ — - - -
generation [andfill incineration Other recycling recycling rate

basic iron, steel and ferro-alloys 30,969 427 70 88 30,384 98.1%
steel products by rolling, extrusion and drawing 1,198 40 12 4 1,142 95.3%
pipes, tubes and hollow profiles, of iron or steel 52 4 3 1 44 85.7%
other basic iron and steel 45 4 2 1 39 85.8%
smelting, refining and alloys of non-ferrous metals 1,271 334 18 12 906 71.3%
non-ferrous metal products by rolling, extrusion and drawing 108 13 7 2 86 79.9%
other basic precious and non-ferrous metals 12 0.3 0.2 - 11 95.1%
Casting of iron and steel 624 7 2 20 595 95.3%
Casting of non-ferrous metals 26 0.5 0.6 0.1 24 95.1%
Total 34,304 829 114 129 33,232 96.9%
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Table 4. Boundary setting for research subjects
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Table 5. Concept of recycling and resource circulation
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Table 6. Recycling and resource circulation rate
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Fig. 1. Material flow diagram of recycling concept.
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Table 7. Waste generation and treatment by material flow analysis
(unit: kt/year)
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Fig. 2. Material flow diagram of the concept of resource circulation.
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