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Life Cycle Assessment of Part Reuse/Recycling in the End-of-Life Stage of
Personal Computers

Hyeoung-Soon Lim' - Yun-Hee Yang* - Jun-Il Song - Kun-Mo Iee

School of Environmental Engineering, Ajou University - *Quality/Supply Management Team, LG Electronics

ABSTRACT : Life Cycle Assessment(LCA) is an environmental assessment tool for evaluating environmental burdens associated with pro-
ducts, processes and activities from the raw material acquisition stage to the end-of-life stage. End-of-life stage as well as other processes
requires a reliant database in order to increase the confidence in the LCA results. In this study, the flow of Personal Computer(as PC) in
the end-of-life stage was examined and the database of two scenarios has been established, i.e. one is part reuse and the other is no part
reuse, in the end-of-life phase of PC. Also, key environmental issues were identified by carrying out LCA on a PC in the end-of-life phase
for eight environmental impact categories. The ‘ozone layer depletion’ contributes the highest environmental impact due to generation of Cl
gas during the incineration of waste plastics. In addition, the scenario 1(part reuse) is more environmentally sound than the scenario 2(no part
reuse) when comparing two scenarios.
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Fig. 1. Scenario 1: Flow Chart and System Boundary.
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Table 1. LCI of Scenario 1

Direction | Group | Dist. Media | Parameter | Unit | Amount
INPUT | Resource Soil Crude oil | kg | 2.18E-01
INPUT | Resource Soil Coal kg | 8.93E-02
INPUT | Resource Soil NaCl kg | 5.95E-02
INPUT | Resource Soil Natural gas | kg | 4.55E-02
INPUT | Resource Soil Hard coal | kg | 1.04E-02
OUTPUT | Emission Air CO, kg | 1.00E+00
OUTPUT | Emission Air Dust kg | 1.73E-03
OUTPUT | Emission Water SS kg { 1.21E-01
OUTPUT | Emission Water COD kg | 7.64E-02
OUTPUT | Emission Water BOD kg | 5.72E-02
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Table 2. LCI of Scenario 2

Direction | Group [Dist. Media| Parameter | Unit| Amount
INPUT | Resource Soil Crude oil kg | 2.30E-0t
INPUT | Resource Soil Coal kg | 1.01E-01
INPUT | Resource Soil NaCl kg | 5.99E-02
INPUT | Resource Soil Natural gas | kg | 4.78E-02
INPUT | Resource Soil Hard coal kg | 1.04E-02
OUTPUT | Emission Air CO, kg | 1.22E+00
OUTPUT |Emission| Water SS kg | 1.22E-01
OUTPUT |Emission | Water COoD kg | 7.69E-02
OUTPUT |Emission | Water BOD kg | 5.75aE-02
OUTPUT | Emission | Water |Dissolved solids| kg | 1.85E-03
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Table 3. Scenario 1 ; Contribution of each activity

Table 5. Scenario 2: Contribution of each activity

Inipact

Total | Reuse’| Steel [Copper|Aluminum |Plastic| CPU | PCB
Category|

ARD 119.49%|0.03% | 1.40%0.05% | 0.02% |0.11% {16.24%]|1.65%

AD  |0.57% (0.00% |0.01% {0.00% | 0.00% |-0.01%|0.52% (0.05%

ET |4.56%(0.00%|0.01% |0.00% | 0.00% |-0.74%]5.28% 0.01%

Eut |1.75%0.00%|0.00% |0.00% | 0.00% {-0.01%]1.76% 0.00%

GW  19.00%)0.06% | 1.13% [0.04% | 0.02% |11.54%]|4.15% [2.07%

HT 11.07%10.00%|0.01%0.00%  0.00% |0.02%|1.03% (0.01%

OD [53.47%|0.00% |0.00% [0.00% | 0.00% #9.65%3.82% [0.00%

POC 10.10%{0.00% | 0.00% 0.00% | 0.00% |0.01% |0.08% [0.00%

Table 4. Scenario 1: Key parameters of each impact category

Impact Category Parameter Cl NI WwI
ARD Crude oil 5.42E-03 |2.18E-04 |5.028E-05
Coal 4.12E-04 | 1.65E-05|3.820E-06
AD Nitrogen oxides(NOX)| 8.45E-04 |2.12E-05{7.576E-07
Sulfur dioxide(SO,) | 8.11E-04 | 2.04E-05 |7.276E-07
BT PAH 3.00E-03 |8.30E-05|1.195E-05
Phenol 6.55E-05 |1.81E-06{2.607E-07
COD 1.68E-03 | 1.29E-04 {4.884E-06
Eut Phosphate(PO,”) | 1.03E-07 |7.92E-09 |3.006E-10
oW Carbon dioxide(CO;)| 1.00E+00 | 1.81E-04 |5.209E-05
Nitrous oxide(N20) | 9.11E-03 |1.65E-06 |4.739E-07
PAH 3.06E-02 |2.06E-05)2.166E-06
AT Hydrogen fluoride(HF){ 3.78E-03 12.55E-0612.677E-07
oD Chlorine(Cl,) 2.06E-05 |5.08E-04 |1.485E-04
Halon-1301 2.20E-08 |5.42E-07{1.585E-07
POC Sulfur dioxide(SO2) | 3.89E-05 |3.28E-06 |2.144E-07
Carbon monoxide(CO) | 3.72E-06 |3.13E-07 |2.047E-08

Impact Category| Total | Steel |Copper|Aluminum|Plastic| CPU | PCB
ARD 17.46%|1.34% | 0.04% | 0.18% |0.11% |13.83%|1.95%
AD 0.50%(0.01% | 0.00% | 0.00% [-0.01%0.44% (0.05%
ET 3.73%10.01% 0.00% | 0.00% |(-0.79%|4.50% (0.02%
Eut 1.49% 10.00% | 0.00% | 0.00% [-0.01%1.50% |0.00%
GW 19.56%|1.08% 10.03% | 0.14% |12.31%]3.53% |2.46%
HT 0.92%|0.01% | 0.00% | 0.00% |0.02% |0.88% (0.01%
oD 56.25%| 0.00% | 0.00% | 0.00% |53.00%]3.25% [0.00%
POC 0.08% [0.00% | 0.00% | 0.00% ]0.01% |0.07% [0.00%
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Table 6. Scenario 2: Key parameters of each impact category

Clzfgoc:y Parameter Cl NI Wi
ARD Crude oil 5.71E-03 | 2.29E-04 | 5.29E-05
Coal 4.68E-04 | 1.88E-05 | 4.34E-06
AD Nitrogen oxides(NOx) | 8.59E-04 | 2.16E-05 | 7.70E-07
Sulfur dioxide(SO;) | 8.33E-04 | 2.09E-05 | 7.47E-07
ET PAH 2.88E-03 | 7.96E-05 | 1.15E-05
Phenol 6.65E-05 | 1.84E-06 | 2.64E-07
Eut CcOD 1.69E-03 | 1.29E-04 | 4.91E-06
Ammonium(NH,") 1.00E-07 | 7.65E-09 | 2.90E-10
oW Carbon dioxide(CQ,) | 1.22E+00 | 2.21E-04 | 6.35E-05
Nitrous oxide(N,0) | 9.20E-03 | 1.66E-06 | 4.78E-07
ut PAH 2.80E+05 | 1.98E-05 | 2.08E-06
Hydrogen fluoride(HF) | 2.85E+03 | 2.76E-06 | 2.90E-07
oD Chlorine(CL) 2.57E-05 | 6.32E-04 | 1.85E-04
Halon-1301 2.11E-08 | 5.20E-07 | 1.52E-07
POC Sulfur dioxide(SO,) | 4.00E-05 | 3.37E-06 | 2.20E-07
Carbon monoxide(CO) | 3.81E-06 | 3.21E-07 | 2.10E-08
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Table 7. Comparison of the environmental impact of the two scenarios
Steel Copper Aluminum Plastic CPU PCB Reuse Total
Scenario 1 7.10E-06 243E-07 1.09E-07 1.68E-04 9.14E-05 1.05E-05 2.38E-07 2.78E-04
Scenario 2 8.04E-06 2.45E-07 1.09E-06 2.12E-04 9.20E-05 1.48E-05 3.29E-04
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