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Open system mechanical behavior of nanoporous palladium-platinum-hydrogen solid solution near critical point
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[bookmark: _GoBack]Bulk nanoporous palladium is an ideal system for studying open system elasticity as palladium with randomly oriented nanometer sized ligaments affords rapid equilibration of hydrogen between an environment and the materials bulk [1]. In this work, a nanoporous palladium alloy with 5 at% platinum was prepared by electrochemical dealloying. Transmission electron microscopy and oxygen adsorption–desorption methods were used to characterize the morphology, structure and composition of the nanoporous alloy. The average ligament size of the as-dealloyed nanoporous Pd-Pt alloy is 4 nm compared to 20 nm for nanoporous Pd. The hydrogen concentration in the nanoporous Pd-Pt-H solid solution was determined at equilibrium when the potential is held constant in a proton rich electrolyte. Hydrogen solubility isotherms show near critical point behavior of the solid solution at room temperature. Solute susceptibility and concentration-strain coefficient were determined to estimate the difference in compliance between open and closed systems. In situ quasistatic mechanical tests and strain rate jump tests were conducted to analyze the open system elastic and plastic deformations at near critical point. 
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