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Preparation and catalysis property of
CuO/Al,O; micro-arc oxidation composite coating
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Abstract: The micro-arc oxidation technology was employed to directly prepare a CuO/Al,O; composite coating film on
an alunimium substrate, which was also modified by doping electrolyte. The properties of CuO/Al,O; coating film were
investigated focusing on the adhesion of different elements on the coating surface, the effect of electrical parameters on
the surface morphologies and the pore diameter, and the catalytic degradation of methyl orange by CuO/Al,O; composite
film was also investigated. The results show that micro-arc oxidation technology can be introduced to prepare a
CuO/AlLyO3 composite film. The content of oxygen reaches 33.7% in the CuO lattice. The pore diameter and number of
the composite film are seriously influenced by the electrical parameters. With the increase of the voltage and the duty
ratio (¢) and the decrease of the frequency, the surface pore diameter and roughness of the composite film increase, while
the number of holes decrease. The degradation rate of methyl orange reaches 70% by the catalysis of the CuO/Al,O3
composite coating film for 10 h at ordinary temperatures and pressures.
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Fig. 1 EDS spectrum of composite coating
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Fig. 2 XPS spectra of composite coating:
(a) High-resolution spectrum; (b) Cu 2p
region; (c) O 1s with splitting peaks
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Fig. 3 Surface morphologies of composite coatings prepared under different voltages: (a) 400 V; (b) 450 V; (c) 500 V; (d) 550 V
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F1 EABEEIN O 1s 73S J5 XPS Hidl
Table 1 XPS data for O 1s with splitting peaks of composite

coating

Binding state Binding energy/eV Percentage of O,qo0r O /%

O 5353 18.6
OL(ALO;) 531.6 47.7
0.(Cu0) 532.9 33.7
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Fig. 4 Variation curves of degradation efficiency of MO with

reaction time in different catalysts

80

(a)
S " — =400V
2 g0l *— U450V
B A — U=500V
5 v — U=550
£ U=550V
2 40t
g
=
el
]
5 20f
%)
)
0 4 6 8 10
Time/h
80
. |®
< " — f=250Hz
g 60} *—f=400Hz
) 4 — =600 Hz
e v — f=1000 Hz
2 40 /
g
I
el
<
£ 20}
[
a
03 4 6 8 10
Time/h
80
(©)
= " —0=3%
g 60+ *— p=10%
o0
£ N v —p=30%
S 40}
g
g
el
<
& 201
o]
@)
(. 4 6 8 10
Time/h

5 AN HZHC R K B R A A A L S B I
NP
Fig. 5
reaction time of composite coating under different electrical
parameters: (a) Voltage; (b) Frequency; (c) Duty ratio

Relationship between degradation efficiency and
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