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Attempt to Visualize the Local Hydrogen Permeation through Vanadium Membrane
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An attempt is made to visualize hydrogen permeation through vanadium membranes using operando hydrogen
microscopy. Prior to visualization, experimental conditions are determined. The vanadium sample surface for hydrogen

introduction is coated with Pd-25 mol% Ag alloy. Also, the optimal temperature of the vanadium sample for hydrogen
visualization is determined. By optimizing the experimental conditions, some correlation was found between the
distribution of permeated hydrogen and the morphology of vanadium particles observed in secondary electron image

of scanning electron microscopy.
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Fig. 1. (color online). The time evolution of detected H
ions, when the hydrogen permeated through a vanadium
sample at the temperatures from 373 K to 573 K. Dashed
line shows the sample temperature and solid line shows H
ion count during the permeation experiment. Dotted line
shows back ground H ion counts at room temperature
measured without hydrogen supplied to the sample backside.
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Fig. 2. (color online). The time evolution of the total
number of detected hydrogen ions for each hydrogen image.
The sample temperature was 573 K, and hydrogen supplying
pressure was 100 Pa.
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Fig. 3. (color online). Changes in surface hydrogen distribution summed every 8 hours.
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Fig. 4. (color online). Observed images of the vanadium surface :
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(a) SEM image, (b) Hydrogen distribution on the

same vanadium surface with (a). Hydrogen ions were summed for 40 hours with 960 hydrogen images.
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