2018/02/08 1/4

T oAU ERICH 1 S ERE L 6 SRR S
ANBBRESHL IO Z&£H (47-166689)
fREHE =M S FEHRR

Water electrolysis is an essential method for hydrogen production from renewable energy. Recently, alkaline anion
exchange membrane (AEM) water electrolyzer has received great attention for its advantages such as the use of
non-noble metal components, the high energy density, and the good gas separation characteristics. However, the
electrochemical characterization and hydrogen production performance must be further enhanced. From
electrochemical experiments, the optimal configuration and production method of the electrodes in AEM electrolyzer
were determined. Moreover, the dependence of cell performance on the electrolyte was investigated using different
types of dilute alkaline solutions. The best result was gained using K2COs solution, and the result was better for
solutions with higher concentration. Furthermore, we conducted pressurized electrolysis operation, and investigated
the pressure dependency on cell performance and hydrogen gas permeability.

Key words: Water electrolysis, Anion exchange membrane, Electrocatalyst layer, Dilute Alkaline solution,
Pressurized electrolysis operation, Hydrogen permeability
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Fig.1 Components of AEM electrolysis cell
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Fig.2 Cell structures applied in experiment
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Fig.3 Schematic of AEM electrolysis system
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Fig.4 i-V characteristics of CCM/CCM cell (Fig.2(A))
and CCM/CCS cell (Fig.2(B)) for Day 1, 2
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Fig.51-V, i-R characteristics for electrolysis using

0.72 mol L't K2COs (pH12.0) and 0.01 mol L't KOH
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Fig.6 1-V, i-R characteristics for electrolysis using
0.0072, 0.072, 0.72 mol L' K2COs3 solutions, and

pure water
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Fig.7 1-V, 1-R characteristics for pressurized
electrolysis (0.85MPa, 0.5MPa, and 0.1MPa) using

Ni foam for anode GDL
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Fig.8 Hs content and hydrogen permeated flux (fi)
for pressurized electrolysis at 0.85MPa, 0.5MPa,
and 0.1MPa using Ni foam for anode GDL
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Fig.9 Faraday efficiency for pressurized electrolysis
(0.85MPa, 0.5MPa, and 0.1MPa) using Ni foam for
anode GDL
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