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Electrochemistry of electrodepositing aluminum from
AICl1;-BMIC ionic liquid in high gravity field
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Abstract: In high gravity field, the electrodeposition process of Al was studied by cyclic voltammetry (CV) on Al
electrodes, and the constant current electrodeposition of Al was conducted on stainless steel electrodes from AlCl;-BMIC
ionic liquids with 2:1 molar ratio at 75 “C. The influence of high gravity field on the surface morphology and crystal
structure of the Al coatings was also investigated. Scanning electron microscopy (SEM) and X-ray diffractometry (XRD)
were used to study the morphology and crystal structure of the Al coatings, respectively. Analyses of the CV indicate that
the electrodeposition of Al is a diffusion-controlled quasi reversible process either in normal or in high gravity field, and
the high gravity coefficient (G) has no influence on the diffusion coefficient of Al ions. The electrodeposition process is
strengthened with the intensification of convection of electrolyte in high gravity field. SEM results show that high gravity
field can refine the grain and avoid dendrite, resulting in good adhesive coatings. XRD analysis reveals that all of the
electrodeposits exhibit a preferred (111) crystallographic orientation, and they are enhanced with the increase of G.
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Fig. 1 Cyclic voltammograms of aluminum on Al electrodes
at different scanning rates and gravity coefficients: (a) G=1;
(b) G=68
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Fig. 2 Relationship between peak current density and

scanning rate at different gravity coefficients: (a) G=1;

(b) G=68
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Fig. 3 CV curves under different gravity coefficients at

scanning rate of 20 mV/s on Al electrode(a) and curve of peak

current density as function of scanning rate(b)
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Fig. 4 SEM images of aluminum deposits obtained at 75 ‘C, 20 mA/cm? and different gravity coefficients: (a) G=1; (b) G=68; (c)

G=93; (d) G=154
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Fig. 5 XRD patterns of aluminum deposits at different gravity
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