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Preparation and characterization of colored aluminum powder
Fe,05/Si0,/Al by liquid deposition
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Abstract: The colored aluminum flake powder with metallic luster was prepared by encapsulating SiO, and Fe,O3
double-layer film via step liquid-phase deposition method. Using the chromaticity and gloss as the main targets, the
influence of Fe,O; amount and pH value on the coating effect was studied. The unencapsulated and encapsulated
aluminum powders were characterized by AFM, SEM and XRD. The results show that when the amount of SiO, is 20%
(mass fraction), with the increase of Fe,O; amount, the aluminum powder changed colors from pale-yellow to
golden-yellow, and then to red-yellow, and the gloss is reduced. Under the condition of m(Fe,05):m(SiO,):m(Al)=
0.75:0.2:1, the encapsulated sample has good chromaticity and gloss synchronously, and the surface roughness of the
aluminum powder increases from 5.05 nm to 20.6 nm. Furthermore, pH value should be controlled between 3.9 to 4.0.
The addition of PVP is helpful to improve the color stability property of the aluminum powder, the Fe,O; film is firmly
combined with SiO, and Al.
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Fig.2 Effect of Fe,O; amount on chromaticity and gloss
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Table 1 Content of surface elements of Fe,Osand SiO, coated

aluminum powders
Element Mass fraction/%
Al 38.25
(0] 7.45
Si 6.75
Fe 26.80
Au 20.75
()
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N
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R T S S S TR B 6 AR R TS AFM 12
Energy/keV Fig.6 AFM micrographs of unencapsulated (a) and
& 5 B8 FER Y EDS i encapsulated ((b), (c)) aluminum powders: (a) Pure Al; (b)

Fig.5 EDS spectrum of encapsulated aluminum powders Si0,/Al; (c) Fe,04/Si0x/Al
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Fig.7 XRD patterns of unencapsulated(a) and encapsulated(b),
(¢) aluminum powders: (a) Al; (b) SiO,/Al; (¢) Fe,03/SiO/Al
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