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Abstract : Life Cycle Assessment (LCA) has been studied on the reuse of glass bottles. The system boundary in
this study encompassed from gate to gate such as production and transportation. A 360 mL volume of a glass
bottle was selected as the functional unit. The environmental impact assessments was studied on 6 categories
including abiotic resource depletion, acidification, eutrophication, global warming, ozone depletion, and
photochemical oxidant creation. The results showed that the most significant impact categories were abiotic
resource depletion (48.63%) and global warming (46.27%), and the rest categories revealed insignificant
impacts. In the whole system, the chemicals used for the new bottle production revealed the major contribution to
the environmental impacts (71.24%), followed by the use of electricity (16.74%) and transportation (11.8%). In
addition, the environmental impact of sodium silicate to be put into the stage of the new bottle production was
found to be 45.68%, causing severe influence on abiotic resource depletion and global warming.

Keywords : LCA, Environmental impact, Global warming
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Figure 1. Process flow for the reused glass bottle.
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Table 1. Gate to gate D/B
INPUT OUTPUT
Group Name Unit Amount Group Name Unit Amount
Raw Glass bottle g 2.90E+02 Product Glass bottle g 2.90E+02
material NaOH g 1.75E+00
Energy Electricity wh 6.49E+00 \W.at.er Wastewater g 4.68E+02
emission
Utility Industrial water g 4.68E+02




Clean Tech., Vol. 16, No. 3, September 2009 227

Table 2. Upstream D/B for the reused glass bottle

Items Upstream DB Data source
NaOH NaOH Ministry of Environment (1999)
Electricity Electricity Ministry of Knowledge Economy (1998)
Industrial water Industrial water Ministry of Environment (1998)
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Figure 2. Characterization of the reused glass bottle (abiotic
resource depletion; ADP).
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Figure 4. Characterization of the reused glass bottle
(eutrophication; EP).
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Table 4. Normalization and weighting factors for impact

categories

Impact categories Ni Ni/Ti" 2w
ADP 2.49E+04 1.06 0.218 0.231
GWP 5.53E+06 1.05 0.274 0.288

ODP 4.06E+01 1.71 0.171 0.292

AP 3.98E+04 1.05 0.034 0.036

EP 1.31E+04 1.46 0.026 0.038

POCP 1.19E+04 1.09 0.06 0.065

1) Reduction factor, 2) Relative significance factor, 3) Weighting factor
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Figure 8. Weighting of the reused glass bottle.
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