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Abstract

For the purpose of the comparative environmental estimation of the incineration processes
for domestic wastes, environmental impacts for several incineration processes for one ton of
domestic wastes have been estimated by employing life cycle assessment as the environmental

impact assessment method. The scheme of minimum production of environmental pollutants

has been considered for three different incineration processes. The evaluation for latent

influence on environment was carried out by using CML(Center of Environmental Science)
method which was developed by University of Leyden in Netherlands based on the
equivalency factor suggested by Korea Accreditation Board. The result of life cycle assessment

has showed that the total cost analysis according to the amount of incinerating waste was
dependent on the operating conditions of incineration process. In addition, the annual running

cost for the incineration of one ton of wastes was estimated to be negatively dependent on the
amount of wastes. The degree of environmental pollution was mainly due to the kinds of the

wastes rather than by the amount of wastes.
Key words : life cycle assessment, domestic wastes, environmental impact, CML, equivalency

factor
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Table 1. Inventory table for municipal solid waste incineration Table 1. Continue )
treatment in A Incineration. (running cost : W41,599/ton)
(running cost : W41,599/ton) OUTPUT
INPUT Group Name Unit | Amount
Group Name Unit Amount Pb kg/ton | 5.70E-04
Incineration | Incineration amount| ton/yr | 1.40E+05 Cr+6 kg/ton -
Light fuel oil L/ton | 4.00E-03 Wat o Phenol kg/ton -
ater emission
Uil LNG m3/ton | 1.29E+01 TCE kg/ton | 1.52E-04
ili
v Electricity kWh/ton| 8.38E+01 Cd kg/ton | 3.80E-05
Industrial water | ton/ton | 1.80E-01 Fe kg/ton | 3.80E-04
Ca(OH)q kg/ton | 6.97E+00 Product Bottom ash kg/ton | 2.38E-01
roduc
NH,OH kg/ton | 9.00E-01 Fly ash kg/ton | 9.03E-01
Active carbon kg/ton | 5.22E-01 E Electricity kg/ton -
ner
HySO4 kg/ton | 1.10E-02 &Y Steam Gceal/ton | 1.80E+00
Chelate kg/ton | 4.00E+03 Leachate Gcal/ton | 0.53E+00
) NaOH kg/ton | 1.40E-02
Chemical - - . ) o .
Aly(SOy)3 kg/ton | 5.20E-02 Table 2. Inventory table for municipal solid waste incineration
Polymer kg/ton | 1.00E-03 treatment in B Incineration.
POZ ke/ton | LOOEL2 (running cost : #53,365/ton)
Hydrazine kg/ton | 1.00E-03 L
Surfactant kg/ton | 8.00E-03 Group Name Unit Amount
Salt kg/ton | 8.00E-02 Incineration | Incineration amount |  ton/yr | 8.96E+04
OUTPUT il Electricity kWh/ton | 4.50E+01
ili
Grotp Name Unit Jrum— el Light fuel oil L/ton | 2.23E+00
Air emission co kg/ton | 4.31E+01 Green power | kg/ton | 1.10E-02
Hal kg/ton | 6.91E+00 Deoxidizer kg/ton | 2.00E-03
50y ke/ton 4' GSE00 350 HCl kg/ton | 1.26E-01
NO, kg/ton | 1 3'5F+02 20% NaOH kg/ton | 9.80E-03
NHj kg/ton | 8.45E+00 Nadl E’J ton -
CSy kg/ton - Chemical Hp504 g/ton _
HCHO kg/ton | 3.32E-01 AlpS00)3 kg/ton | 2.70E-02
HoS ke/ton 98% NaOH kg/ton | 2.70E-02
20 -
F kg/ton | 1.O3E+00 cohesive agents | kg/ton | 1.00E-03
HON ke/ton — Ca(OH)s kg/ton | 7.40E+01
0,
phenol kg/ton | 8.98E-01 50% CONHp)s | kg/ton | 589E+00
Benzen keg/ton | 1.936+00 Active carbon kg/ton | 7.64E-01
Br kg/ton - OUTPUT
Hg kg/ton _ Group Name Unit Amount
As kg/t()ﬂ _ NH3 kg/torl 961E+03
Dust kg/t()ﬂ _ CO kg/ton 3.21E+01
Cd kg/t()ﬂ _ Hgb kg/torl 263E+01
Pb kg/ton | 1.95E-02 d kg/ton | 136E+00
Cu kg/t()ﬂ 3.90E-02 Air emission SOq kg/ton 2.10E+01
Ni kg/t()ﬂ _ N02 kg/torl 1.86E+02
BOD kg/ton | 1.25E-02 CSy kg/ton -
Water emission ~ kg/ton | 175602 HsS kg/ton —
Cu kg/ton | 4.50E-04 F kg/ton | 2.60E-02
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Table 2. Continue Table 3. Inventory table for municipal solid waste incineration
(running cost : #53,365/ton) treatment in C Incineration
OUTPUT (running cost : W116,428/ton)
Group Name Unit | Amount INPUT
HCN kg/ton | 1.10E-02 Group Name Unit Amount
Br kg/ton | 4.91E-01 Incineration [ncineration amounjt ton/yr | 2.52E+04
CgHg kg/ton - Utility LNG m3/ton | 2.41E+01
CgHgOH kg/ton | 1.71E-01 Electricity kWh/ton| 1.73E+02
Hg kg/ton - Industrial water | ton/ton | 1.40E+00
As kg/ton - Chemical Ca(OH)y kg/ton | 3.88E+01
Air emission Dust kg/ton | 5.87E-01 NHs kg/ton | 1.10E+00
cd kg/ton | 2.52E-01 Active catbon | kg/ton | 4.00E-01
Pb kg/ton | 176E-01 HySO, kg/ton | 7.10E-03
Cr kg/ton | 7.1E0-02 NaOH kg/ton _
Cu kg/ton | 9.10E-02 Aly(SO)3 kg/ton | 5.80E-02
Ni kg/ton | 2.01E-01 Polymer kg/ton | 2.30E-02
Zn kg/ton | 2.92E-01 Hydrazine kg/ton | 1.70E-02
pH _ _ Surfactant kg/ton | 3.40E-02
BOD kg/ton | 7.00£03 Salt kg/ton | 440E-02
COD kg/ton | 1.50E-02 OUTPUT
SS kg/ton | 5.00E-03 :
-Hexane kg/ton | 4.00E-03 Group Name Unit Amount
Anion surfactant | kg/ton | 1.00E-04 o kg/ton | 6.37E+01
Cr ke/ton | 7.86E-05 HCl kg/ton | 6.71E+01
7n ke/ton | 1.74E-04 SOq kg/ton | 1.06E+00
Mn kg/ton | 3.86E-04 NOq kg/ton | 6.95E+00
F kg/ton | 2.54E-04 CSy kg/ton -
Fe kg/ton 2.94E-04 HCHO kg/ton 2.73E-05
Water emission | Coliform group | kg/ton | 3.48E-02 HyS kg/ton -
T-N kg/ton | 1.91E-02 F kg/ton | 1.03E-04
T-P kg/ton | 1.73E-04 Air emission Benzen kg/ton -
Chromaticity | kg/ton | 1.23E-02 phenol kg/ton | 5.70E-03
Temperature kg/ton | 1.30E-02 Hg kg/ton -
CN kg/ton - As kg/ton -
Cro+ kg/ton | 2.56E-05 Dust kg/ton | 3.87E+01
Cu kg/ton | 2.92E-05 Ccd kg/ton | 6.88E-03
Pb kg/ton | 1.08E-06 Pb kg/ton | 5.30E-03
Ccd kg/ton - Cu kg/ton | 3.47E-04
As kg/ton - Ni kg/ton | 3.14E-03
Hg kg/ton - Average gas amount| kg/ton | 2.45E+04
Phenol kg/ton | 7.60E-05 BOD kg/ton | 2.37E-02
TCE kg/ton - COD kg/ton | 3.93E-02
Water emission P.CE kg/ton - SS kg/ton | 3.90E-02
PCB kg/ton - Cu kg/ton | 6.54E-05
Organic phosphrous|  kg/ton - water emission Pb kg/ton | 7.77E-05
Product Bottom ash kg/ton - Cro+ kg/ton _
Fly ash kg/ton - phenol kg/ton _
Energy Steam Geal/ton - TCE kg/ton _
Leachate Gcal/ton - cd kg/ton | 2.02E-05
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Table 3. Continue
(running cost : W41,599/ton)

OUTPUT
Group Name Unit Amount
Fe kg/ton | 6.41E-04
water emission pH - -

Effulent water m3/d | 1.06E+01
Bottom ash ton/yr | 3.57E+03

Product
Fly ash ton/yr | 6.06E+02
Energy Steam Geal/yr | 3.76E+04
Leachate ton/yr | 8.77E+02
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Table 4. List of impact categories of characterization and
normalization.

Life cycle assessment method Impact Categories

Resource Depletion
Global Warming
Ozone Depletion

Photo-Oxidant Formulation

Characterization o
Acidification
Eutrophication
Aquatic Ecotoxicity

Human Toxicity
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Fig. 1. Result of characterization in accordance with the environmental impact categories at A incineration.

(ADP=Abiotic Resource Depletion, GWP=Global Warming, ODP=0Ozone Depletion, AP=Acidification, EP=Eutrophication,
POCP=Photochemical Oxidant Formulation, ECT=Terrestrial Ecotoxicity, HT=Human Toxicity)
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Fig. 2. Result of characterization in accordance with the environmental impact categories at B incineration.

(ADP=Abiotic Resource Depletion, GWP=Global Warming, ODP=0Ozone Depletion, AP=Acidification, EP=Eutrophication,
POCP=Photochemical Oxidant Formulation, ECT=Terrestrial Ecotoxicity, HT=Human Toxicity)
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Fig. 3. Result of characterization in accordance with the environmental impact categories at C incineration.

(ADP=Abiotic Resource Depletion, GWP=Global Warming, ODP=0zone Depletion, AP=Acidification, EP=Eutrophication,
POCP=Photochemical Oxidant Formulation, ECT=Terrestrial Ecotoxicity, HT=Human Toxicity)
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Fig. 4. Result of characterization at main input material and incineration process in accordance with the environmental impact
categories at A incineration.
(ADP=Abiotic Resource Depletion, ODP=0Ozone Depletion, EP=Eutrophication, ECA=Aquatic Ecotoxicity)
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Fig. 5. Result of characterization at main input material and incineration process in accordance with the environmental impact
categories at B incineration.
(ADP=Abiotic Resource Depletion, GWP=Global Warming, ODP=0Ozone Depletion, AP=Acidification, EP=Eutrophication,
POCP=Photochemical Oxidant Formulation, ECA=Aquatic Ecotoxicity, HT=Human Toxicity)

Fig. 6. Result of characterization at main input material and incineration process in accordance with the environmental impact
categories at C incineration.

(ADP=Abiotic Resource Depletion, ODP=0zone Depletion, EP=Eutrophication, ECA=Aquatic Ecotoxicity)
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