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Environmental Impact Assessment of Beverage Containers
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Abstract -

Energy required, air emission, and solid waste generation are calculated with available foreign data

ad domestic status using Life Cycle Analysis in order to compare the environmental impact of beverage

containers such as PET bottle, aluminum can, glass bottle, and paper pack.

Glass bottles are found to be the worst acceptability when considering only recycling rate of glass

cullet, however it becomme the best when the refill(reuse) rate of glass botiles is accoumed into.

To assess the cumrent and future environmental impact of beverage containers, energy required, air

emission, solid waste generation of current data and recycling goals are compared. As a resuit of the study,

recycling of each container and the reuse of glass bottles must be increased by govemmental enforcement to

reduce the environmental impacts by beverage containers. Further study on this subject using detailed

LCA(life cycle assessment) data should be

assessment,
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implemented for the exact environmental and economic
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Table 1. Domestic glass botile production and sales {(univ :

tons, million won)

1991 1992 1993 1994
production ! sales production sales production ;  sales production sales
770,887 745,043 751,129 | 722,536 687,464 668,741 863,957 880,227

{Source : Korean Glass Industry Association)
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Table 2. Recyeling rate of glass(unit @ thousand ton}
1992 1993 1994 1995
Quantity of comsumed glass : 733 701 921 788
Quantity of recycled glass 314 304 422 436 |
| |
Recycling rate(%) 428 438 45.8 56.5(80*) i
|
) . . . (Source : Korean Glass Industry Association)
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Table 3. Energy and Environmental Impacts per Comainer as a Function of Recycling Rate for Four

Soft Drink Container Groups

Recycling Rate

Container Group ; T

0 % i 50 % : 100 %
Energy Required/Container(kcal)
PET(18 kg bottles) § 2,671 2,255 L1840
Aluminum(0.34 kg cans) ! 1,181 : 777 376
Glass(0.45 kg bottles) 1,544 » 1,103 i 658
Paper{0.45 packs) 261 | - -
Atmospheric Emission/Container(g) :
PET(L8 kg botles) 14.2 12.19 ! 10.21 |
Aluminum(0.34 kg cans) ; 595 : 3.97 198
Glass(0.45 kg bottles) : 12.19 ' 8.22 . 4.25
Paper(0.45 kg packs) 1.70 - -
Solid Waste/Container{g)
PET(1.8 kg bottles) ilé | 79 42.5
Aluminum(0.34 kg cans) 82 : 45 8.5 i
Glass(0.45 kg bortles) 397 221 42.5 |
' Paper(0.45 kg packs) 181 - -
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Table 4. Effect of 100% Recycling on Container Manutacturer

Percent Change in Impact from 0% Recycle

i Container Group

| Energy Required

Solid Waste Generated Air Emission Generated

PET -31% -63% -28%
| Aluminum -68% -90% -67%
| Glass -57% -89% 5 -65%
Table 5. Energy reguired, air emission and waste generation of glass bottles as a function of
.refilling times.
e Refilling times .
e 4 6 8 10 12 14 16 18 20
Inventories R
Energy required/m3
2574 1287 859 640 515 428 371 326 288 257
(106 keal)
Air Emission/m3
2051 1026 685 515 409 341 295 257 227 204
(kg
Solid waste generation/m3
ke) 6,609 3,304 2203 1,654 1321 1,101 949 825 734 662 .
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Figure 1. Energy required of PET, Aluminum, Glass as

a function of recycling rate(%) or refilling times(per
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Figure 3. Solid waste generation of PET, Aluminum,
Glass as a function of recycling rate(%) or refilling
times{per m")
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Figure 5. Air emission of PET, aluminum and glass
containers(m”)  for 1994 recycling rate, refilling
times(PET : 7.4%, aluminum : 13.1%, glass : 482%,
glass refilling times : 7) and 1998 recycling, refilling
goal(PET : 50%, aluminum : 50%, glass : 52%, glass
refilling times : 15)

Figure 2. Air Emission of PET, Aluminum, Glass as a
function of recycling rate(%) or refilling times(per m®)
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Figure 4. Energy requirement of PET, aluminum and
glass containers(m”) for 1994 recycling rate, refilling
times(PET : 7.4%, aluminum : 13.1%, glass : 48.2%,
glass refilling times : 7) and 1998 recycling, refilling
goaPET : 50%, aluminum : 50%, glass : 52%, glass
refilling times : 15)
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Figure 6. Solid waste generation of PET, aluminum and
glass comainers(m"‘) for 1994 recycling rate, refilling
times(PET : 7.4%, aluminum : 13.1%, glass . 48.2%,
glass refilling times : 7) and 1998 recycling, refilling
goal(PET : 50%, aluminum : 50%, glass © 52%, glass
refilling times : 15)
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