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Study on the Application of Cleaner Production using Life Cycle

Assessment in the Can Industry

H.]. Koo* - CK. Chung
*Center for Env. & Clean Tech., Dept. of Env. Eng., The Univ. of Suwon
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ABSTRACT : Can industry has grown up with growth of packing industry and its recycling activation
in recent years. But profit has became low by oversupply. Therefore, can industry needs a reduction of
environmental load and official loss by an optimization of process in order to maintain its competitiveness.
In this study, the main issues of aluminium can production was investigated by life cycle assessment. As a
result of LCA, it examined closely by main issues that reduce defective cans and remove tramp oil. In the
present work, it was recommended that setup of R/O system, sterillizing tramp oil separation, and heating
system of DI water. The ROI investigated 6.4 months. The operating cost with the advanced processes
could be reduced annually by 300 million won.
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Table 1. The basis of data collection method and data source
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Fig. 1. Process flow of aluminum can production.
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Table 2. Total LCI of aluminum can production

98 HEe
4= d2ulEy 2Y(kg) 122.37 AE Al (k) 9”2
A (kg) 0.2059 Al scrap(kg) 29.925
wrds A3 (kg) 0.2085 N 7 8.2 (kg) 07336
27Hkg) 6.7348 B (kg) 0.4844
Varnish(kg) 1.8715 442 (kg) 0217
A 2Hr(kg) 0.3749 ¥4 2 (kg) 0.8421
A8 2 A(ke) 0.39 H & W E(kg) 0.0301
H7HA (kg) 0.0772 7 Z7k(kg) 0.3561
HE(kg) 1.8728 Sludge (kg) 4.9327
H504(kg) 1.4083 7 & 24 (kg) 0.1921
NaOH(kg) 0.1068 _ w52 (kg) 1295.4
FANEE
wza HCl(kg) 0.0657 COD(mg/ £) 5.6572
AL(SOs); (kg) 2.7991 SS(mg/ £) 3.5404
A B2 A (kg) 0.0052 Cu(mg/ ) 0.0531
228 48Hke) 0.6924 Pb(mg/ £) 0.0194
Ca(OH); (kg) 53035 F(mg/ ) 0.7915
E24(kg) 0.3569 Cr(mg/ ) 0.0674
2-R-gh2(kg) 0.0651
RBEA o g2 (kg) 0.0178
A M) 782.11 g £ (kg) 0.0992
Utility &% (kg) 1318211
LNG(kg) 20.4306

23 A4 %97t
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Table 3. Characterization of aluminum can based on Eco-Indicator 95

Impact Categori Equivalency fact AAZFH il Total
mpac egories quivalency factor NAZF A A= AZFA o
Global warming potential
(GWP 100 years) kg CO:-Eg. 144.1616 690.7 834.8616
Ozone depletion potential
(ODP, catalytic) kg R11-Eq. 4.94E-06 7.15E-05 7.64E-05
Acidification potential (AP) kg SO»-Eq. 0.866403 1.8883 2.754703
Eutrophication potential (EP) kg Phosphate-Eq. 0.165762 0.11948 0.285242
Photochemical oxidant
potential (POCP) kg Ethene-Eq. 0.022914 0.32025 0.343164
Winter smog (EI 95) kg SOz-Eq. 0.723462 1.3694 2.092862
Carcinogenic substances kg PAH.Eq. 2.37E-05 5.84E-04 6.08E-04
(EI 95)
Heavy metals (EI 95) kg Pb-Eq. 2.13E-02 1.63E-04 0.021463
Total 145.9615 694.3983 840.3597
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Table 4. Evaluation of aluminum can based on eco-indicator 95

2} ING A}

Impact Categories

Unit Process . i i i
n S GWP 1 00 ODP AP EP POCP Winter | Carcinogenic Heavy
smog substances metals
Uncoiling | 269792 | 2638E-05 | 06247 | 00154 | 00018 | 0.2605 1.763E-05 | 0.0006469
Deep drawing| o, o010 | 614805 | 07896 | 0019 | 00045 | 03281 2.225E-05 | 0.0008096
& Cutting
Schneider | 27159 | 3611E-05 | 06277 | 00155 | 000261 | 02614 1.77E-05 | 0.0006472
Cleaning 38862 | 1117E-04 | 11375 | 00241 | 00118 | 0482 334E-05 | 0.0007131
Waste water | . o707 | 2638805 | 06247 | 00154 | 00018 | 0.2605 1.763E-05 | 0.0006469
treatment
Drying 155055 | 1319E-05 | 03823 | 00087 | 0005 | 01493 8.873E-06 | 0.0003239
Printing & | g5 1g53 | 1196804 | 21345 | 00503 | 00229 | 08525 5348E-05 | 0.0019447
Spraying
Testing 472136 | 4617E-05 | 1.0933 | 00269 | 00032 | 04559 3.085E-05 | 0.001132
Packing 269792 | 2638E-05 | 06247 | 00154 | 00019 | 0.2605 1.763E-05 | 0.000647
Afr polluion | 0 ooy | 5 6agE05 | 06247 | 00153 | 00018 | 03065 1.763E-05 0.00065
prevention
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Table 5. The present state of defective cans with each process
T EFAA - 20014 200003 B
AHE-F NI 2 % 17 % 195 %
SAHEF ol & gxt 15 % 14 % 145 %
o] EEY AHFA 15 % 10 % 125 %
UAEF EA4EEA 16 % 15 % 155 %
74 (Body) QA B3 A 10 % 14 % 12 %
Lacquer 23 IR 2% 14 % 8%
Necker &3 248 3% 8 % 55 %
71} A A 17 % 8 % 125 %
2 A 100 % 2,084 % 2,092 %
Score &% A PN 30 % 16 % 23 %
AAEF ol & 23t 33 % 40 % 365 %
END Compound =¥ E-F Compound v}z 10 % 24 % 17 %
Dirty ol % 4t 10 % 12 % 1 %
71 A 17 % 8 % 125 %
A A 100 % 2,167 % 2,184 %
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Table 6. Advanced items of main issues
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Table 7. Environmental effects of the improvement of main issues
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Table 8. Economic effects of the improvement of main issues
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