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Abstract (225 words): 1. Upon passing hydrogen over palladium foil or through our Pd-ceramic based “Gas Reaction Catalyst Tube,” an interstitial hydride is formed in which hydrogen atoms occupy octahedral holes in Pd’s cubic close-packed palladium lattice.  It is believed that hydrogen molecules dissociate into atoms at the palladium surface and the atoms readily migrate from hole to hole throughout the palladium. Palladium hydrides are non-stoichiometric, forming PdHn, where n = 0 – 0.7.  At the upper limit, Pd has adsorbed over 900 times its volume in hydrogen gas.  We have developed a classroom demonstration that clearly shows this reaction.  In addition, we have developed a laboratory activity in which D2 and H2 mixtures are passed over a Pd-ceramic catalyst resulting in the equilibrium mixture D2 + H2 ( 2 HD.  The mixture can be studied by 1H-NMR and the equilibrium constant determined.  The DH coupling constant, JHD, can be determined.  

2. Upon passing deuterium and ethene over our Gas Reaction Catalyst tube (Pd-ceramic catalyst) a series of deuteroethanes are produced, C2HnD(6-n), n = 0 – 5.  The proposed mechanism involves a residence time of the ethene on the Pd that is long enough to allow multiple D/H exchanges through a sequence such as: [Pd](D)(-C2H4) ( [Pd](-C2H4D) ( [Pd](H)(-C2H3D).  After one or more such cycles, polydeuterated ethane is eliminated from the Pd.  Product gases are studied by 1H-NMR and mass spectroscopy.

