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Influence of gas composition on hydrogen separation in
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Abstract: The reaction-separation integrated hydrogen production in methane steam reforming process can be
realized by utilizing the selective permeability of palladium membrane to hydrogen. However, the separation effect of
palladium membrane is greatly affected by gas composition and reaction conditions. A simulated product gas is made up
according to the typical composition of product gas from methane steam reforming process, and used to evaluate the
influences of impurity gases,such as CO, and steam,and reaction conditions on the separation of hydrogen by palladium
membrane reactor on a fixed bed palladium membrane reactor.The evaluation results indicate that the components such as
CO, and steam may compete with hydrogen for adsorption, thereby affecting the separation efficiency of hydrogen in
palladium membrane reactor. Non-hydrogen gas components have a certain inhibitory effect on the permeation of
hydrogen, which accompany by the occurrence of side reactions, reducing the separation effect of palladium membrane to
hydrogen.In addition, the process conditions can significantly affect the separation effect of hydrogen on the palladium
membrane reactor.As the transmembrane pressure difference remains constant, the purity of hydrogen on the permeation
side decreases with the increase of gas pressure on both sides of the membrane at the same temperature.As the pressure
remains constant,the purity of hydrogen on the permeation side decreases with the increase of temperature at the same
pressure.lt is indicated that excessively higher reaction temperature and feeding pressure will greatly reduce the selective
permeability of palladium membrane to hydrogen gas, thereby declining the purity of hydrogen gas obtained from the
separation.
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