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Study on Electrodeposition of Al from Trimethylphenylammonium Chloride (TMPAC)-aluminum
Chloride (AICIs) lonic Liquids + Benzene

LIU Quan, LIU Kui-ren, HAN Qing, TU Gan—feng
(School of Materials and Metallurgy, Northeastern University, Shenyang 110004)

Abstract: The influences of benzene on the electric conductivity and polarization behavior were studied from
trimethyl-phenyl-ammonium chloride and anhydrous aluminum chloride (TMPAC-AICI;) quaternary ammonium room
temperature ionic liquids with the mole ratio of 1:2 with benzene used as co—solvent. The effects of current density and plating
temperature on surface microscopic morphology were discussed. Moreover, scanning electron microscope, energy dispersion
X-ray spectrometer and X-ray diffraction were used to characterize the as—deposited Al layers. The results show that the
passivation behavior easily happens in the Al anodic polarization process. The addition of benzene into the neat TMPAC-AICI;
ionic liquids could significantly increase the cathodic and anodic current density, and cause the cathodic polarization. The
Al-electroplating process from the electrolyte mixed with benzene has a better reproducibility than from the neat electrolyte.
Its procedure parameters can vary in a relatively wide range. Furthermore, satin— and specular-appearance Al depositions are
electroplated at low and high current density, respectively. The benzene is a leveling—agent in the electrodeposition process.
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depositions obtained at 42 °C (a) and 48 °C (b)
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