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ABSTRACT

This research aims to evaluate the environmental impacts and the life cycle cost of
Proton Exchange Membrane Fuel Cells (PEMFC) which are believed to be the proper type of fuel
cell as the vehicle power source to eventually replace the gasoline or diesel internal combustion
engines.

The objectives of the research consist of Life Cycle Assessment (LCA) and Life Cycle
Costing (LCC) analysis of 300 Watts PEMFC with 2500 hrs life time. The polar plate of PEMFC
are fabricated from three different type of materials: graphite, composite and stainless steel. The
result reveals that the LCA of graphite polar plate PEMFC has the lowest effect on the
environmental impact (3.13 Pt), while the composite and metallic polar plate produce higher
environmental impact, which are 20.7 Pt and 49.2 Pt, respectively. Furthermore, the
environmental impact during test period is 4.32X 10" Pt.

The LCC result shows that the production cost of graphite polar plate PEMFC stack is
93,410.56 Baht, while the composite and stainless steel polar plate stack are higher, which are
113,111.75 Baht and 629,334.48 Baht, respectively. The fuel cost during test period of PEMFC is
8.29 Baht/kW-hr.

However, it is obvious that the best material of polar plate for PEMFC is graphite, which

causes lowest environmental impact and production cost among other. On the other hands,



stainless steel polar plate is the material that has the highest environmental impact and production
cost. Owning to shorter life time of the plate during use, stainless steel and its MEA need to be

replaced every 500 hr., leading to adverse effect on both environmental and cost impacts.



