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ABSTRACT

In this study, life cycle assessment(LCA) technique was employed to evaluate the
environmental impact of material recycling of polyethylene terephthalate (PET) bottle. Life cycle
inventory was established based on the data collected from recycling companies in Korea.
Simapro 5.0 LCA software and Eco—indicator 95 index were used for the analysis. The biggest
impact by the material recycling of PET bottle on the environmental category was the global
warming. It is because melting and production of the recycled PET product consume a significant
amount of electricity and energy. In the environmental pollution discharge, CO2 emission was the
highest, followed by NOx. This is probably due to the use of diesel and gasoline in the
consumption of electricity and transportation. All the environmental impact showed (=) value
except the ozone layer depletion, which means that the material recycling of PET bottle is
environmentally fair. The use of recycled PET product greatly reduced the environmental

impact.
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[Fig1] Recycling process of waste plastics.

[Table1] System of Product and Function and Function Unit

classification

definition

Fuction

Fuction Unit

Material recycling of waste plastic PET

Material recycling of waste plastic PET 1kg
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[Table2] Upstream and Downstream Data List
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parameter source year

industrial water Ministry of environment 1998

electricity Ministry of commerce, industry and energy 1998

diesel Ministry of environment 1998

phosphoric acid Ministry of environment 1998

sodium hydroxide Ministry of environment 1998

urea IDEMAT 2001 2001

PET IDEMAT 2001 2001

[Table3] Inventory of the Material Recycling PET(gate-to—-gate)

classification item unit volume

Input raw material waste PET kg 1.000E+00

Fuel use Diesel kg 7.116E-02

Energy use electricity kWh 3.905E-01

Waste use industrial water kg 2.812E+00

Chemicals X kg 2.294E-05

Chemicals condensations kg 1.913E-04

Chemicals SoA kg 2.294E—-05

Chemicals oHu} kg 5.354E—03

Chemicals phosphoric acid kg 2.677E-05

Chemicals urea kg 1.913E-05

Chemicals sodium hydroxide kg 2.307E-03

Output recycled material PET pellet kg 7.249E-01

air emission CO kg 8.825E—-04

air emission CO2 kg 2.283E—-01

air emission HC kg 1.578E—-04

air emission NOx kg 3.075E-03

air emission Dust kg 1.649E-04

water emission waste water kg 1.913E+00

water emission pH - 1.400E-05

water emission COD kg 1.088E—-04

water emission BOD kg 6.764E—-05

water emission SS kg 6.031E—-05

water emission N—H kg 3.598E-06

water emission ABS kg 7.766E—08

solid waste waste kg 2.751E-01
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[Table4] Impact Category of PET Recycling Process
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