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Properties of Al-Li anodic films by hydrotalcite precursor method

YE Hao, ZHAO Xu-hui, ZUO Yu, XIONG Jin-ping, ZHAO Jing-mao

(Faculty of Materials Science and Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: Lithium element was introduced into high purity aluminum by a hydrotalcite precursor method, and an
amorphous Al-Li composite anodic film was obtained by anodizing. The methods of XPS, XRD, SEM, potentiodynamic
polarization and electrochemical impedance spectroscopy (EIS) were used to investigate the properties of the films. The
results show that a composite Al-Li anodic film is obtained by the method, and Li content in the film is up to 8%. The

composite film is more compact than the anodic film on pure aluminum. No matter sealing or not, in NaCl solution, the

composite anodic film shows higher corrosion resistance than the anodic film on pure aluminum.
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Fig.1 XRD pattern of surface of aluminum immersed in

0.1 mol/L Li,SO,4 (pH = 11.00) at 363 K for 96 h
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Fig.2 XRD pattern of surface of aluminum immersed in 0.1

mol/L Li,SO4 (pH = 11.00) at 363 K for 96 h and then

anodized at constant current density of 2 A dm™ at 291 K for

60 min
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Fig.3 X-ray photoelectron spectroscopy of Li element on

surface of aluminum immersed in 0.1mol/ L Li,SO,4 (pH=11.00)

at363 K for2 h
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Fig.4 X-ray photoelectron spectroscopy of Li element on

surface of aluminum immersed in 0.1mol /L Li,SO,4 (pH=11.00)
at 363 K for 2 h and then anodized at constant current density

of 2 A dm™2 at 291 K for 60 min
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Table 1 Surface analysis results by XPS

Molar fraction/% Centre BE
Element  Before After Before After
anodizing anodizing anodizing  anodizing

Al2p 16.00 19.04 74.65 74.50
Cls 28.35 22.98 285.03 284.98
O1ls 45.05 49.52 531.96 531.76
Lils 10.61 8.45 55.17 55.30

0 min
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Fig.5 X-ray photoelectron spectroscopy of Li element on

surface of anodic aluminum after different sputtering time
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Table 2 Li content on surface of anodic film with different

sputtering time

Sputtering time/min Molar fraction of Li/%

0 8.45
5 8.10
10 7.58
20 6.12
30 4.08
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Fig.6 SEM image of anodic film surface: (a) Without Li
introduction; (b) With Li introduction
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Fig.7 Micro-hardness of anodic film at 2A/dm’ anodic
current density for different anodizing time
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Fig.8 Polarization curves of anodic samples without sealing
in neutral 1 mol/L NaCl solution
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Fig.9 Potentiodynamic polarization curves of anodic samples
with boiling water sealing for 30 min in neutral 1 mol/L NaCl
solution
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Fig.10 Bode plots of anodized samples without sealing in

neutral 1mol/L NaCl solution
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Fig.11 Bode plots of Al-Li composite anodic samples with

water sealing in neutral 1 mol/L NaCl solution (pH 7.0)
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