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ABSTRACT

The objectives of this research were to conduct midpoint to endpoint life cycle impact
assessment and to evaluate eco-efficiency of two HDPE plastic drum production processes, which used
virgin pellets (formula 1) and recycled pellets (formula 2) as the raw materials. The functional unit was
a 20 liter plastic drum at 1.10 kg weight. The environmental accounting data was collected from a
plastic drum factory in Phetchaburi province during June 2014 to July 2015. The assessment was
carried out by ReCiPe2008 method.

The assessment revealed that the production process of formula 2 with mixed virgin and
recycled plastic pellets had lower midpoint and endpoint impacts than the production process of formula
2 with only virgin plastic pellets. The total midpoint impact scores for formula 2 and 1 were 5.58E-03
and 6.28E-03, respectively. The highest impacts of formula 1 and 2 were on fossil depletion, which
were 59.1% and 50.8% of the total midpoint impacts, respectively. The total endpoint impact score of
formula 2 and 1 production process were 0.9855Pt and 1.1453Pt, respectively. The highest impacts of
formula 1 and 2 were on damage of natural resources, which were 54.0% and 48.1%, respectively. The
major environmental impact was occurred during the stages of raw material obtainment and drum
recycle. The evaluation of eco-efficiency indicated that formula 2 production process (0.35 Kg/KgOil-
eq) had higher values than formula 1 (0.25 Kg/KgOil-eq). The results showed that formula 2 plastic
drum production process was appropriated for the production development by the manufacturer. The
process could be applied for increasing the production efficiency and at the same time reducing the

environmental impacts.
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