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Study on the Electrode Characteristics for the
Alkaline Water Electrolysis
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Abstract >> Alkaline electrolysis needs the electrode having a low overvoltage and good corrosion resistance in

alkaline solution such as KOH and NaOH, for the oxygen and hydrogen production. The commercial materials
such as SUS(stainless steel)-316, Ni and NiFe were evaluated for the electrode in alkaline electrolysis. The test
solution for the alkaline electrolysis used 1~OM NaOH and 1~9M KOH. The voltage increased with an increase
of current density in each solution. As for the 15wt.% (about SM) NaOH, the voltage of the tested electrode under
the current density of 1.8A/cm” showed the almost same value. The voltage over the current density of 1.8A/cm’
deceased in the order: Ni=NiFe<SUS-316. As for the 30wt.% (about 7M) KOH, the voltage of the tested electrode

2

under the current density of 1.8A/cm” showed the almost same value. The voltage over the current density of
1.8A/cm’ deceased in the order: NiFe<Ni= SUS-316. From the results, it was estimated that NiFe and Ni was
suitable as the electrode for the alkaline water electrolysis using NaOH and KOH electrolyte.

Key words : Hydrogen production(=4~A|| %), Alkaline water electrolysis(&Z-

property(1=-57J), Hydrogen(42)
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Table 1 3types of commercial electrode

Company Electrode material Thickness
(mm)
Johnson Mattey (I;;?z/tl) 1.05
(el ok SUS-316 0.90
NiFe
TDK NiO:11wt.% 1.00
Fex05:89wt.%)
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Fig. 1 Experimental set-up for the electrochemical property
measurement of electrode
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Table 2 The potential value of electrode at the current
density of 1.8 and 3.5 A/lcm” tested in 5M NaOH electrolyte

Potential (V)
Kind of electrode Current density (Alem?)
1.8 35
SUS-316 22 3.9
Ni 2.1 34
NiFe 2.2 3.4
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Table 3 The potential value of electrode at the current
density of 1.8 and 3.5 A/cm? tested in 7M KOH electrolyte

Potential (V)
Kind of electrode Current density (A/cmz)
1.8 3.5
SUS-316 1.6 2.8
Ni 1.7 2.7
NiFe 1.8 2.5
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(c) After tested in NaOH solutior

Fig. 5 The surface SEM picture of Ni before and after the
electrode property test
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Fig. 6 The surface SEM picture of NiFe before and after
the electrode property test
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