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Abstract: In modern times, when a change in the energy paradigm is required, hydrogen is an attractive energy source.
Among these hydrogen purification technologies, technology using a membrane is attracted attention as a technology that
can purify high purity hydrogen at low cost. However, palladium(Pd), which is mostly used because of its excellent hydro-
gen separation performance, is very expensive, so a replacement material is needed. In this study, a alloy membrane was
manufactured from an alloy of niobium (Nb), which has high hydrogen permeability but is weak to hydrogen embrittlement,
and nickel (Ni) and zirconium (Zr), which have low hydrogen permeability but are highly durable. Hydrogen permeation
characteristics were confirmed under conditions of 350~450 °C at 1 to 4 bar. The maximum hydrogen permeation flux was
0.69 ml/cm*min for the NisgNbyZra alloy membrane without Pd coating, and 13.05 ml/cm*min for the Pd coated alloy
membrane.

Keywords: hydrogen separation, alloy membrane, chill block melt spinning, Pd sputtering
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Fig. 1. Membrane reactor schematic for hydrogen permeation experiments.
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Fig. 2. XRD graph of NisgNbs,Zr, alloy membrane.
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X 10,000 5 X 10,000 5 pm

Fig. 3. SEM image of NisgNbsZry alloy membrane before and after Pd coating ((a): Before Pd coating , (b): After Pd coating).
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Fig. 4. EDS mapping of NissNbs,Zr, alloy membrane before and after Pd coating ((a): Nb mapping, (b): Zr mapping, (c): Ni
mapping, (d) Pd mapping).
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Fig. 5. Hydrogen flux of NisNbs,Zry alloy membrane before and after Pd coating ((a): Before Pd coating , (b): After Pd
coating).
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