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Abstract

The objectives of this research are to study the greenhouse gas emission from the production of
polyolefins products and to suggest the mitigation options for greenhouse gas emission. This study
focuses on blow molding and injection molding of Polypropylene (PP) and High Density
Polyethylene (HDPE) bottles and its cover. The data was collected for 3 months from a plastic
processing plant. The greenhouse gas emission was calculated from production of plastic resin
(Cradle-to-Gate,) and processing of plastic products (Gate,-to-Gate,) by using SimaPro7.1 database.
The results indicated that electricity is the major contribution to greenhouse gas emission. The PP
and HDPE blow molding consumed 9.41 and 7.10 kWh/kg products, respectively. While the PP and
HDPE injection molding consumed 0.49 and 0.46 kWh/kg products, respectively. The greenhouse
gas emission (Cradle-to-Gate,) calculated from SimaPro 7.1 program in a unit of carbon dioxide
equivalent was 5.286 and 3.98 kg CO,eq./ kg products plastic for the PP and HDPE blow molding
and 2.02 and 1.90 kg CO,eq./ kg products plastic for the PP and HDPE injection molding,
respectively. The greenhouse gas emission (Gate -to-Gate,) was 2.15 and 1.99 kg CO,eq./ kg
products plastic for the PP and HDPE blow molding and 0.27 and 0.27 kg CO,eq./ kg products
plastic for the PP and HDPE injection molding, respectively. More than 70 percentages of
greenhouse gases emitted from blow molding was resulted from electricity consumption of which
the three-fourths was from an air compressor. Whereas 90 percentages of greenhouse gases emitted
from blow molding was from plastic resins. The mitigation options of greenhouse gas emission for

blow molding were 1) improvement of air compressor efficiency which the capital 5,000 baht has

the payback period of 5 months and 2) installation of highly efficient air compressor which the

capital 50,000 baht has the payback period of 1.3 years.





