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Abstract: The highly ordered porous anodic alumina was prepared by anodic oxidation technology, af-
ter being treated by AC phosphoric pore broadening, the Cu-Ni nano composite particles were deposi-
ted into anodic alumina pores by AC frequency with 50Hz in different voltages, different time and dif-
ferent temperatures. The spectra result shows that the coating prepared under the conditions of volt-
age is 12V, time is 600s, temperature is 25°C has good solar absorption performance, the absorptivity
is 0. 91, emissivity is 0. 18, quality factor is 4. 9. The SEM and XRD analysis show that CuAl, O, /Cu-
Ni composite nanorods were deposited on the surface of the composite oxide coating. After heat treat-
ment at 600°C, the solar absorption and infrared emission of target coating have a small fluctuation
and the thermal stability of the coating system is greatly improved. The existing of CuAl, O, limits the
diffusion of metal particles under high temperature environment at the interface, which prevents the
Cu/Ni from being oxidized.
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Table 1 Orthogonal experimental parameters of

AC electroplating

Electroplating Electroplating Temperature/

Number

voltage/V time/s C
1 6 300 25
2 6 600 40
3 6 900 55
4 9 300 40
5 9 600 55
6 9 900 25
7 12 300 55
8 12 600 25
9 12 900 40
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Fig. 1 Radiant illumination of solar spectrum in upper

atmosphere, the earth’s surface and near sea level

ARGH X R 1 IES S H &1 1~9 S alke L K&
TERA R A5 PF T 2EAT BH AR S A TR BEAT F A 2 DU 25
FHRRE FE AT 58 -] WL-30 21 4 S 555 181 335 0 4k AR 416 K
BH A I A A s AT AR B (D



44 R TR

2017 4£ 11 A

Jw[l — RG] - LA
0.3

a0,1) = QV)

2.5
j I.GOda
.3

X 0.2, T 73 BIRASHOCLR A A B LI
R s QO i K BHETE 48 3 e s R (0,20 & X
Sh IR BRI s @ (0 20 16 4 R WSO J2 AE K FHDIG 3
L DAY 08 1 2 IR e o 0 O 0 S S A S R AT 2 A AR
OroR A, B2 FNEL 3 T e T 5 Sh- AT -3 21
B I

100

o0t el Sael-
80 '§ 15} —A— 3 -8
2 1013 i
g 60 3554000060070
© 50+ Wavelength/ni
$ ol
D L
® 20}
10
Ot . . . . .
0 500 1000 1500 2000 2500

Wavelength/nm

B2 1~9 5 pURe s Sh-nl Wi 20 40 U G i

Fig. 2 UV-Vis near infrared reflectance spectra of sample 1-9
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Fig. 3 UV-Vis near infrared reflectance spectra of

anodic oxidation blank sample
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Table 2 Calculation of sample with solar absorption and infrared emission

Value
Parameter
1 2 3 4 5 6 7 8 9 Blank
Absorptance(a) 0.82 0. 87 0.95 0. 89 0. 84 0.92 0. 64 0.91 0.92 0.43
Emittance(e) 0.23 0.22 0. 20 0.23 0. 24 0. 20 0.19 0.18 0. 26 0.65
Quality factor(a/e) 3.59 3.81 4. 60 3.88 3.46 4.51 3.37 4.92 3.45 0.67
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Fig. 4 Infrared reflection spectra of samples 1-9
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Fig.5 Infrared reflectance spectra of blank sample
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