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ABSTRACT

4772005063:  Polymer Science Program
Jirot Meedech: Life Cycle Assessment of Polyethylene Shopping
Bag Production in Thailand
Thesis Advisors: Asst. Prof. Manit Nithitanakul, and Asst. Prof.
Pomthong Malak-al 95 pp. ISBN 974-9937-88-0

Keywords: Life Cycle Assessment/ Degradable Plastic Bag/ Polyethylene
Shopping Bag/ Environmental Impact/ Impact Category

Life cycle assessment (LCA) was conducted to assess the environmental
impacts of the production of three commercially important plastic bag products
which were conventional ~ polyethylene, polyethylene-photo additive, and
polyethylene-starch. Life cycle inventory (LCI) data were collected from six
shopping bag production factories. LCA software, SimaPro 5.1 with Eco-Indicator
95 and Eco-Indicator 99 methods, was used to assess the environmental impacts. The
system boundary of shopping bag production was set to include manufacturing,
packaging, and transportation of raw materials and products. Functional unit was
defined as one kilogram of shopping bag. The results showed that the environmental
impacts of these three types of products were mainly from raw material input phase.
The impact cause was mainly from use of HDPE as raw material which resulted in
resources depletion, acidification potential, and heavy metals generation. The
recycling phase is the second important phase that had high impact on heavy metal
generation and carcinogens potential as a result of high amount of water used.
Comparison among the three types of shopping bags production showed that
conventional PE bag generated much higher impacts than production of both PE-
photo additive and PE-starch bag. Environmental impacts of PE-photo additive and
PE-starch bag production were less than conventional PE bag production about 3.11

percents and 5.33 percents, respectively.
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