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The Membrane Electrode Assembly (MEA) portion of a fuel cell is essential to the overall effectiveness of the cell, as it contains three elements required for the chemical production of electricity: two gas diffusion layers (as the anode and cathode) that ensure movement of the hydrogen fuel and oxygen, a thin layer of catalyst (here, platinum applied in a carbon-based ink) to allow for the chemical reaction to occur, and a proton exchange membrane (Nafion).  As fuel cells are becoming a more appealing form of alternative energy, it is beneficial to gain a greater understanding of the methods of catalyst application on the MEA.  
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Figure 1: A Membrane Electrode Assembly in a Fuel Cell (US Department of Energy)
The goal of this study is to make and compare MEAs using assembly techniques that incorporate the catalyst ink in different ways.  Ultimately, by finding an effective MEA, a more
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useful fuel cell can be produced.
Three published types of MEA production will be analyzed to compare different methods of Membrane Electrode Assembly.  First, an MEA with catalyst ink applied directly to the gas diffusion layers will be created and tested.  Also, an MEA with catalyst ink applied directly to the proton exchange membrane will be made and tested.  Finally, a catalyst coated membrane made through use of the decal method will be used in testing.  To determine the overall effectiveness of each setup, the fuel cells will be tested with an electronic load to determine the amounts of voltage and current produced.  With this data, current density can be determined, thus providing a quantitative measure of fuel cell success.

As this study is ongoing, definitive data is not available yet.  However, through improving the technique necessary to create the MEA, it has been discovered that membranes coated using the decal method had a more even application of catalyst ink.  This is promising, as it ensures that nearly all parts of the membrane are coated with catalyst.  Based on data collected, it appears that membranes coated through the decal method produce a greater current density than other types of MEA.  The maximum current density observed from this type of MEA was .25 A/cm2.  While more tests are required to confirm such findings, this higher current density is encouraging.

This project is a part of a larger overall study of fuel cells.  However, the improved efficiency of the MEA through effective catalyst application is highly important for future fuel cell success.  One of the most unattractive aspects of the fuel cell is the use of platinum as a catalyst.  By producing an MEA with effective ink distribution, it is hoped that the amount of platinum can be reduced, thus cutting costs and increasing the overall appeal of fuel cells.  The overall goal of this study is to produce a fuel cell that has a current density of 1 A/cm2 with a catalyst loading of 0.4 mg Pt/cm2.
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