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Fig.1 Schematic diagram of (a) conventional Devanathan-Stachurski
(DS) cell, (b) DS cell combined with an SECM, and (c) DS cell
combined with a micro-capillary cell.
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Fig.2 Time-transient of current density /. and /, flowing through
the hydrogen entry electrode and hydrogen exit electrode,
respectively, at electrolyte flow rate V; of the hydrogen entry cell.
The electrode was polarized at —1.0 and 0.4 Vg for hydrogen
entry and exit, respectively.
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Time-transients of currents /, and /, flowing through the hydrogen entry electrode and hydrogen

exit electrode, respectively, when electrolyte flow rate of the hydrogen entry cell was perturbed
sinusoidally at 0.01 Hz. (a) Micro-capillary cell with a diameter of 250 pm and (b) conventional cell
with a diameter of 8 mm were used as hydrogen exit cells.

50| single grain O A O |y
double grain B B ©

40

(]
O
O
|

30Fm AA O -

0 /°
24
O
X
|

20F

-0./C

Fig.4 Phase shift 6 of the permeation current obtained at local
exit cells of single or double grains as a function of electric
charge Q. consumed at the hydrogen entry cell.
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Fig.5 Schematic diagrams of a heterogeneous sheet composed
of domains used for a two-dimensional diffusion problem.
Lamella of domains with different diffusivities was located
perpendicularly with different width or thickness, respectively.
A dotted line indicates the symmetric center of the domain for
the periodic boundary condition of FEM calculation used®.
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Fig.6 (a) Relation between 6 and diffusion coefficient Dg of domain B in a heterogeneous sheet with L = w, = 107 m,
D, = 10°m® s™, and f=0.01 Hz when the width wy of domain B was changed. (b) Plot of Dz (68,/2) , showing a
half of 6, obtained in the homogeneous sheet, as a function of w. The relation calculated from Sekine® was also

plotted as a solid line®.
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