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n < 1.0 : AlCl3 + (1 + x )RCl →

AlCl−4 + (1 + x )R+ + xCl− (1)

n = 1.0 : AlCl3 + RCl → AlCl−4 + R+ (2)

n > 1.0 : AlCl3 + RCl → AlCl−4 + R+

AlCl3 + AlCl−4 → Al2Cl−7 (3)�� n � AlCl3 falW^;�RCl
ks�&�
Al2Cl−7 OxY3O7z�K2Q��^l�XkFYk?)

4Al2Cl−7 + 3e → Al + 7AlCl−4 (4)
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Al − 3e + 7AlCl−4 → 4Al2Cl−7 (6)
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Fig.1 A cyclic voltammogram recorded on Fe electrode

in 2AlCl3/[bmim]Cl ionic liquid scan rate: 10

mV/s
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Fig.2 Current efficiency of aluminum electrodeposits

prepared on Fe electrodes from 2AlCl3/[bmim]Cl

ionic liquid at (45±2) � temperature with differ-

ent current densities for 30 min electrolysis
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Fig.3 Thickness of aluminum electrodeposits on Fe

electrodes from 2AlCl3/[bmim]Cl ionic liquid at

(45±2) � temperature with 20 mA/cm2 cur-

rent density for different time electrolysis (a), and

thickness of aluminum electrodeposits prepared on

Fe electrodes from 2AlCl3/[bmim]Cl ionic liquid

at (45± 2) � temperature with different current

densities for 30 min electrolysis (b)

m,ey�2Q.J�d'xUk�k}[��8*m(i���k�
xUk�x 20∼25 mA/cm2 	��8*m4��k���
xUk�� 20 mA/cm2D (y 4a,4b)��8*m
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xUk�� 30 mA/cm2 D (y 4c)��8*mY,$^�$!F$D��
xUk�� 35 mA/cm2 D

Fig.4 SEM micrographs of electrodeposited Al on Fe

electrodes from 2AlCl3/[bmim]Cl ionic liquid at

(45±2) � temperature with different current den-

sities for 60 min electrolysis (a) 20 mA/cm2, (b)

25 mA/cm2, (c) 30 mA/cm2, (d) 35 mA/cm2
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Fig.5 SEM micrograph of electrode posited Al on Fe

electrodes from 2AlCl3/[bmim]Cl ionic liquid at

(45±2) � temperature with 20 mA/cm2 current

densities for 60 min electrolysis (a), and EDAX

profile for the area shown in the SEM micrograph

Fig.5a(b)
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