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ABSTRACT

Because of the increased regard for environmental issues linked with production in
society, tools to reduce the environmental burdens are widely needed. There were two
objectives in the study: 1) to compile the life cycle inventory of poly(methyl methacrylate)
(PMMA) cast sheet throughout the production phase, and 2) to evaluate environmental
burdens associated with the PMMA cast sheet production process of each unit process.

This study was conducted by using the Life Cycle Inventory (LCI) approach to collect
inputs (energy, materials and water consumption) and outputs (wastes generation and GHGs
emissions) of the PMMA cast sheet production process in 2006. PMMA cast sheet produced
by the Pan Asia Industrial Co., Ltd. under bulk polymerization with 5 years for its lifetime
was set as a functional unit. The boundary of interest of this study was based on a Gate-to-
Gate boundary because only the production phase was considered. Two main processes inside
the system boundary, PMMA cast sheet and PVC gasket process including their unit
processes, were investigated.

The results showed that the annealing step consumed the largest amount of electricity
at 2,182,642.75 MJ/yr accounting for 36.68% of the total electricity consumption in the
manufacturing. To produce 1 T of PMMA cast sheet, 337 MJ/yr was required at the annealing
step. The most steam was also consumed at the annealing step at 71.01% of the total steam
energy consumption in the PMMA cast sheet process. Moreover, it was found that the largest
amount of wastes (around 130 T/yr) was PMMA scrap generated from the cutting step. To
produce 1 T of product, PMMA scrap was generated at 22.0 kg/yr. The most water was
consumed at polymerization step (about 4,963.94 m*® or 35.56% of the total water
consumption). 858 m® of water was required to produce 1 T of PMMA cast sheet. The
annealing step emitted the largest quantity of GHGs at 21,241.56 kg in GHGs-equivalents and
released 3.67 kg to produce 1 T of PMMA cast sheet.

These findings suggest that energy and materials loss during the operation should be
addressed by detailed recording of all steps in order to improve the production process and
reduce the production cost. With regard to PMMA scrap, it should be studied to find the
appropriate waste management option that can provide the highest benefit to the business and
the least impact to the environment.

KEY WORDS: LIFE CYCLE INVENTORY / CASTING PROCESS/ CAST SHEET /
POLY(METHYL METHACRYLATE) CAST SHEET

101 pp.






