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ABSTRACT

In the present work, life cycle assessments (LCA) of various waste—plastic recycling methods
(material recycling, refused derived fuel (RDF), recycling on furnace, and pyrolytic oil
production) were carried out to investigate their impacts on the environment. Six types of
impacts were considered. While the impact on global warming was found to be significant, the
impact on others were negligible. The impact values on the global warming caused by the material
recycling, RDF, and the recycling on furnace were negative, which implied that their impacts
could be noticeably reduced when waste—plastic are used as an alternative to newly drawn
plastics. The pyrolytic oil production, however, showed positive value, which may be due to the
carbon dioxide produced during electric power generation. The pyrolytic oil production had the
largest impact on the ozone layer destruction, which was due to ozone depleting substances
produced from the process itself. These results can be used as a useful data for the enhancement

of waste—plastic recycling.

Keywords : life cycle assessment (LCA), material recycling, refused derived fuel (RDF),

pyrolytic oil production, waste—plastic recycling
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Classification

Fuction Unit

Material recycling

Recycling on material for waste plastic(PET, HDPE, LDPE, PP, PE) 1kg

RDF Recycling on RDF for waste plastic 1kg

pyrolytic oil production

Recycling on Furnace

Recycling on pyrolytic oil production process for plastic waste 1kg

Recycling on furnace waste plastic 1kg
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[Table2] Inventory of Material Recycling
classification item unit volume | classification item unit volume
input waste plastic kg 1.000E+00 output CO kg 8.825E-04
diesel kg 7.116E-02 CO» kg 2.283E-01
electrocity kWh  2.900E-01 HC kg 1.578E-04
industral water kg  2.812E+00 NOx kg 3.075E-03
defoaming agent kg 2.294E-05 Dust kg 1.649E-04
condensations kg 1.913E-04 waste water kg 1.913E+00
inocula kg 2.294E-05 pH kg 1.400E-05
alum kg 5.354E-03 COD kg 1.088E—-04
phosphoric acid kg 2.677E—05 BOD kg 6.764E—05
urea kg 1.913E-05 SS kg 6.031E-05
sodium hydroxide kg 2.307E—03 N—H kg 3.598E—-06
plastic pellet kg 7.249E-01 ABS kg 7.766E-08
- - - solid waste kg 2.751E-01
[Table3] Inventory of RDF Process'®
classification item unit  volume classification item unit  volume
waste plastic kg 1.000E+00 electrocity kWh 5.221E-01
submaterial (Ca0) kg 8.500E-03 recycling ol kg 1.275E-01
input  submaterial(Ca(OH)2) kg 5.600E-02 ‘ fuel(ight o) kg 6.000E-02
) energy input
submaterial (NaH) kg 1.000E-03 Liquid Petroleum gas kg 1.000E—02
sub total kg 1.066E+00 water kg 7.388E+00
by—product(HCl) kg 1.950E-02 nitrogen kg 3.900E-02
recycled oil kg 2.726E-01 CO, kg 4.071E-01
recycled gas kg 1.041E-01 air NOx kg 3.990E-04
material combustable residue oil kg 1.878E-01 emission SO« kg 1.250E-05
combustable residue soild kg  8.750E—02 HCI kg 3.200E—-05
o fesidue IncomouSEbe 5 1.195E-01 it " BOD kg 4.600E-08
incombustable residue kg 2.600E-02 load SS kg 2.000E-07
incombustable residue(etc) kg 1.600E—01
ash kg 5.700E-02
waste water kg 5.500E-03 ool solidwaste kg 2430601
by—product(PET) kg 2.600E-02
sub total kg 1.066E+00
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[Table4] Inventory of Pyrolysis or Pyrolytic Oil Production'

classification item unit  volume classification item unit  volume
waste plastic kg 1.000E+00 electrocity kWh 5.221E-01
energy kg 8.500E—03 recycling oil kg 1.275E-01
input environmental load kg 5.600E-02 ‘ fuel(light oil) kg 6.000E-02
- energy input
submaterial (NaH) kg 1.000E-03 Liquid Petroleum gas kg 1.000E—02
sub total kg 1.066E+00 water kg 7.388E+00
by—product(HCI) kg 1.950E—-02 nitrogen kg 3.900E—-02
recycled oil kg 2.726E-01 CO, kg 4.071E-01
recycled gas kg 1.041E-01 air NOx kg 3.990E-04
Material combustable residue oil kg 1.878E—01 emission SO kg 1.250E-05
combustable residue soild kg 8.750E—02 HCl kg 3.200E-05
residue incombustable
kg 1.195E-01 water BOD kg 4.600E—-08
output nonferouus metal environmental  gmission

incombustable residue kg 2.600E—02 load SS kg 2.000E—07

incombustable residue(etc) kg 1.600E—01

ash kg 5.700E—02 ‘
waste water kg 5.500E—03 ?O“ solid waste kg 2.430E-01
emission
by—product(PET) kg 2.600E-02
sub total kg 1.066E+00

[Table5] Inventory of Recycling on Furnace'®

classification item unit  volume classification item unit  volume
waste plastic kg  1.00E+00 electrocity kWh  3.53E-01
diesel kg
furnace waste plastic kg 1.67E-03 } )
light oil kg 1.17E-02
out submaterial (Steel Band) kg energy input fuel (LPG) kg
inpu
water kg
submaterial (vinyl sheet) kg )
nitrogen kg
water kg 8.67E-03 air kg
sub total kg 1.01E+00 CO» kg 2.40E-01
material waste plastic kg 8.14E-01 NOx kg 8.95E—-05
air
byproauct kg 2.95E-01 emission 50 ‘o 218E-08
(vinyl chloride) ’ HCI kg
combustible residue kg environmetal Cly kg
output ] . load BOD kg
incombustible residue kg 1.13E-02 water
o CoD kg
emission
waste water kg 8.67E-03 SS kg
moisture kg 7.14E-02 soil )
. solid waste kg 1.59E-01
sub total kg 1.01E+00 emission
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