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Effect of glucose on properties of anodizing film on
AZ31B magnesium alloy
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Abstract: The effect of glucose concentration on the properties of anodizing film on AZ31B magnesium alloy was
investigated in the electrolyte composed of NaOH, Na,SiO; and Na,B,0;. The properties and surface morphologies of the
anodizing films were studied by voltage—time curves, Cass salt spray test, scanning electron microscopy(SEM), energy
dispersion spectrometry(EDS), X-ray diffractometry (XRD), electrochemical impedance spectroscopy(EIS) and
potentiodynamic polarization, respectively. The results show that the glucose can effectively suppress spark discharge. In
the presence of glucose, a uniform and compact anodizing film with small aperture is obtained. Compared with the
anodizing film formed in the electrolyte without glucose, the self-corrosion potential shifts to the positive direction and
self-corrosion current density is reduced for the anodizing film formed in the electrolyte with the addition of glucose. The
anodizing film formed in the electrolyte with 10 g/L glucose has the excellent corrosion resistance with self-corrosion
potential of —1.265 V and self-corrosion current density of 1.55X 10"® A/cm?, respectively.
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Fig. 1 Relationship between voltage and time in electrolytes
containing different glucose concentrations during anodizing
process: (a) Total voltage—time curves; (b) Four stages of

anodizing process
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Table 1 Effect of glucose concentration on properties of

anodizing films

Concentration of  Thickness/ Roughness/  Corrosion
glucose /(gL ™) pum pum resistance/h
0 14.7 1.418 7
5 16.5 0.942 9
10 18.7 0.672 13
15 15.8 0.581 11
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Table 2 Element compositions of anodizing film

Mass fraction/%

Anodizing film
Mg Si Na Al

Without glucose 55.7 283 9.1 6.2 0.7
With 10 g/L glucose 54.6 325 8.7 3.4 0.8
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Fig. 2 XRD patterns of anodizing films in electrolytes with

different concentrations of glucose: (a) 0 g/L; (b) 5 g/L; (¢) 10
g/L; (d) 15 g/L

Fig. 3 SEM images of anodizing films in electrolytes with different concentrations of glucose: (a) 0 g/L; (b) 5 g/L; (¢) 10 g/L;

(d)15gL
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Table 3 Electrochemical parameters of anodizing films
Concentration of glucose/ (g-Lﬁl) Ocor! V b,/mV b/mV R,/ (MQ-cm2) Jeon! (A-cmﬁ)
0 —1.446 —6.184 1.570 2.330 2.29X1077
5 —1.378 —4.728 3.011 19.25 5.01x10°"
10 —1.265 -3.971 1.473 65.60 1.55X10°®
15 —-1.316 —3.854 1.370 23.73 3.89X 1078
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Fig. 5 Potentialdynamic polarization curves of anodizing
films of magnesium alloy obtained at different concentrations

of glucose in 3.5% NaCl solution
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Fig. 6 Nyquist plots of anodizing films obtained at different

concentrations of glucose in 3.5% NaCl solution
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Table 4 EIS parameters of anodizing films formed in electrolytes with different concentrations of glucose
Concentratiot}lof R/ , R,/ , CPE1{2 Con. R/ , C/ . CPE2{2 Coms.
glucose/(g'L ™) (Q-cm?) (Q-cm?) (F-em™) " (MQ-cm”) (F-em™) (F-em™) !
0 91.57 2485 5.54X107 091 1.29 - 3.34X107  0.93
5 75.17 8288 - - 10.5 227X10°  893X10°  0.72
10 111.5 8290 - - 16.5 831X10°  9.23X10°* 0.68
15 140.6 11910 - - 13.0 1.48X10°  9.71X10°" 0.73
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