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Abstract Needle-like NiO protecting layers on NiCrAl alloy foam, used as support for hydrogen production, are introduced
through electroplated Ni and subsequent microwave annealing. To improve the stability of the NiCrAl alloy foam, oxygen
concentration of microwave annealing to form a needle-like NiO layer with good chemical stability and corrosion resistance
is controlled in a range of 20 and 50 %. As the oxygen concentration increases to 50 %, needle-like NiO forms a dense coating
layer on the NiCrAl alloy foam; this layer formation can be attributed to accelerated growth of the (200) plane. In addition,
the increased oxygen concentration causes increased NiO/Ni ratio of the resultant coating layer on NiCrAl alloy foam due to
improved rate of the oxidation reaction. As a result, the introduction of dense needle-like NiO layers formed at 50 % oxygen
concentration improves the chemical stability of the NiCrAl alloy foam by protecting the direct electrochemical reaction between
the electrolyte and the foam. Thus, needle-like NiO can be proposed as a superb protecting layer to improve the chemical
stability of NiCrAl alloy form.

Key words NiO protecting layer, NiCrAl alloy foam, oxygen concentration, electroplating, microwave annealing.
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Fig. 1. Low-resolution FESEM images obtained from (a) bare-NiCrAl, (b) sample A, (c) sample B, (d) sample C and high-resolution
FESEM image of (e) bare-NiCrAl, (f) sample A, (g) sample B, (h) sample C.

Fig. 2. FESEM-EDS results obtained from (a) bare-NiCrAl, (b) sample A, (¢) sample B, and (d) sample C.
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Table 1. FESEM-EDS results of bare-NiCrAl, sample A, sample B,
and sample C.

Element Bare-NiCrAl Sample A Sample B Sample C
Ni (wt%) 66.78 70.83 62.76 59.34
Cr (Wt%) 15.38 14.47 14.12 14.04
Al (Wt%) 10.52 9.68 9.62 9.28
O (wt%) 7.32 5.02 13.50 17.34
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Fig. 3. XRD data of bare-NiCrAl, sample A, sample B, and sample C.
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Fig. 4. XPS spectra of Ni 2p photoelectrons obtained from (a) bare-
NiCrAl, (b) sample A, (c) sample B, and (d) sample C.

Table 2. Summary of ICP data (ppm) obtained from bare-NiCrAl,
sample A, sample B, and sample C.

Ni (ppm) Cr (ppm) Al (ppm)
Bare-NiCrAl 1405.4 616.1 899.3
Sample A 760.0 332.9 478.0
Sample B 530.1 270.7 333.5
Sample C 403.4 177.1 262.4
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