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are used to visualize both for behaviors of hydrogen bubble around the electro-

Accepted 30 April, 2017 des and for measurements of hydrogen production from these two stacks. The
electrolytes for the hydrogen production experiment were applied for 20 wt%, 25
wt%, 30 wt% and 35 wt% of KOH alkaline aqueous solutions.

As a result, the adhesion length of bubbles attached around the square elec-
trode in the visualization experiment was found to be 1.7 times longer compared
with the attached around the circular electrode. In the hydrogen production ex-
periments, the volume of hydrogen production of the stack by using circular elec-
trode array was approximately 3% more than that of the stack with square elec-
trode array. These observations may be caused by the effect of the bubbles at-
tached to the around the electrodes obstructing mass transfer such as hydrogen

exhaust and electrolyte supply.

Key words : Alkali(¥ 7t2]), Electrolysis(™ 7| £3f), Hydrogen($4 ), Bubble(7| &),
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Nomenclature

H,O  : water

H : hydrogen

O, : oxygen

NaOH : sodium hydroxide

KOH : potassium hydroxide

Fa : net force

F, : force by gravity, weight

Fy : force by buoyancy

F. : external force

F. : surface adhesion force

F, : obstruction force
Subscripts

n : net

g . gravity

b : buoyancy

e : external

a : adhesion

0 : obstruction
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Fig. 1. The schematic diagram of the status of bubbles pro-
ducted in the water electrolysis stack
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Fig. 6. Photographs of comparisons with behavior of bubbles around circular and square electrodes
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Fig. 7. Photographs of comparisons with bubbles grown
around circular and square electrodes
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e The stack with circular electrodes
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Fig. 8. The hydrogen production with respect to electrode
shapes and KOH concentrations

Table 1. The efficiency of hydrogen production with respect to
hydrogen shapes and concentrations of the KOH aqueous
solution

. Efficiency of Hydrogen production (%)
Concentration of
KOH aqueous The stack The stack
solution (Wt%) with circular with square
electrodes electrodes
20 67.1 65.0
25 75.8 73.6
30 73.6 71.5
35 69.3 60.6
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Fig. 10. The results of numerical analyses on the bubble flow
around circular and square electrodes depending on viscosity
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