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[image: image1.emf]It is no secret that the world economy’s dependence on fossil fuels is unsustainable. One of the most promising alternative sources of energy is hydrogen fuel cells. However, hydrogen must be purified, or separated from other molecules, before it can be used as fuel. Current methods of refining hydrogen initially yield hydrogen combined with carbon dioxide, or hydrogen combined with carbon dioxide and methane. The technology currently used for the next step – removing the hydrogen from such mixtures – separates the gas molecules based on their size, which is challenging to do.

 New germanium materials created in the NSF-NSEC program offer a better solution. Materials composed of the heavy elements germanium, lead, and tellurium have been shown to be approximately four times more selective at separating hydrogen from carbon dioxide than conventional methods, which are made of lighter elements such as silicon, oxygen, and carbon. These materials do not rely on size for separation but instead on polarizability – the interaction of the gas molecules with the walls of the material as the molecules move through the membrane. This is the basis of the new separation method. An improved ability to separate hydrogen from other molecules represents a step toward cleaner, sustainable, hydrogen fuel technology.     
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Separation of hydrogen and carbon dioxide occurs as hydrogen (white) passes quickly through the pores of the new germanium-based material while carbon dioxide (red and black) interacts with the walls to slow passage through the material. 
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