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Microwave synthesis of bromo-chloroaluminate ionic liquid and its
application in aluminium electrodeposition

ZHANG Li-peng, GE Zhi-wei, YU Xian-jin, WANG Jie, DONG Yun-hui, ZHAO Zeng-dian

(School of Chemical Engineering, Shandong University of Technology, Zibo 255049, China)

Abstract: A new microwave synthesis method was proposed to prepare bromo-chloroaluminate ionic liquid. The
physical and chemical characteristics of this ionic liquid were tested and the ionic liquid was used as the electrolyte in
aluminium electrodeposition. Electrochemical techniques of cyclicvoltammetry, chronoamperometry and polarization
curve (tafel) were used to investigate the mechanism of aluminium electrodeposition from 2AICl;/[EMIM]Br ionic liquid.
Constant potential electrodepositon of aluminium was conducted on the copper substrates at room temperature and the
qualitative analysis of the deposits was performed using SEM and XRD, respectively. The results indicate that the
reaction time of the new microwave synthesis of bromo-chloroaluminate is drastically reduced, comparing with that of
the conventional methods, and the properties of chloroaluminate ionic liquid are improved. Aluminium electrodeposition
from this ionic liquid is not a simple linear diffusion controlled process, but a quasi-reversible process with complex
kinetic limitations. The aluminium deposits obtained at different potentials are mainly about three typical morphologies
and the reason for the three typical morphologies and their characteristics are analyzed.
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Fig. 1 Temperature—time curve for synthesis of [EMIM]|Br

ionic liquids
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Microwave synthesis of ionic liquids under different conditions

[C.MIM]Br Power/W Time/s Temperature/C Mole ratio of C,Br to [MIM] Yield/%
80V, 100? 30% 150° 80 1 94
n=2 80V, 100? 30% 220° 80 1 94
80V, 100? 30% 150° 80 1.2 94
1207, 140? 120%, 1080° 150 1 95
n=4 1207, 140? 120°%, 1480° 150 1 95
120V, 140? 120%, 1080° 150 1.2 95

1) The first stage of temperature increasing; 2) The second stage of temperature holding.
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Fig. 7 Curves for aluminum electrodeposition at different potentials at room temperature with corresponding morphology of
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