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Preparation and electrodeposition of
Al-based ionic liquid (BMIM)Br-AIC1;

ZHANG Li-peng', YU Xian-jin', HONG Shu-cui?, DONG Yun-hui', LI De-gang', ZHANG Xin'

(1. School of Chemical Engineering, Shandong University of Technology, Zibo 255049, China;
2. Department of Chemical Engineering, Zibo Vocational Institute, Zibo 255000, China)

Abstract: An ionic liquid was prepared by mixing AlCl; and 1-methyl-3-butylimidazolium bromide (BMIM) under dry
argon atmosphere. The structure of (BMIM)Br-AlIC1; was confirmed by IR. Aluminum electrolysis was conducted at
298.15 K for 16 h by the ionic liquid. The electrochemical window was measured at 298.15 K by cyclic voltammetry.
Cathode surface was analyzed by SEM and EDS. The results show that the electrochemical window is 3.40 V, the crystal
grain of new deposit aluminum is ideal, and the boundary of crystal grain is perfect. The main element is aluminum and
trace element is oxygen on the surface of cathode.
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Table 1 IR data of [BMIM]Br-AICl; ionic liquids
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Dpax /CM Attribution of band

3145.7-3 168.0
2961.2-3 064.9
1464.7-1570.9
1337.7-1382.7

Stretching of aromatic C—H
Aliphatic C—H stretching
Aromatic skeleton vibration

Me—C—H deformation vibration

11677 Aromatic C—H plz.ine deformation
vibration

2.2 298.15 K F[BMIMIBr BB FE O

1E Ary T4 % 293.15 K R JH B AR H ARt Hidit
BEAT SEEG, A Ak T AR 5G4 [BMIM]Br-AICI; 1)
TEIAR 2 thZetn 18] 2 fros, 3% 4 1 mV/s,

10+
5 .
<
=
E 0
=
@]
_5 -
_]0 -
-2 -1 0 1 2
Potential/V

E 2 [BMIM]Br-AICL & ¥ AAE k2 E
Fig.2 Cyclic voltammogram of [BMIM]Br-AICl;

M 2 7TLLE Y, [BMIM]Br-AICL B 1A ik
Ji B AR HL A T —1.65~+1.75 V, WAL R R
340V iy, SR R A AL N—1.65~+1.75 V 1150
Pl A& E HA 27 SO R A 5T o 7T L, [BMIMBr-AICls
(AL A B 58 . YANG 5P WE5Y R, DU SR iR
1E T HENEE 2 AR (BPBF,) M HIAL 22 H 10k 2.43 V,
BMIBF, & FUA R A= S 24 3.50 Vo HET, %
TR AR YT BHBR B0 F b 2 SN R P R
Mo —IEINA, BHRR 1A% BR 34 2 B 5 7 (R A A B 3
385 (1) B B HEL 34k BH 28 7 1R 3k iR HL 34 . [BMIM]Br-
AICls BT I SR F A7 i FEL B 1] 363 FR 3k
e IE B BMI Rk Jt e B, A HLA 3 R RS
[Br-AICL] (M43 SN o B9 IR AAR IR A 27 B 11 Lok
AL 22 5 11(1.229 V)FEIR %, RIBS PR R AR
K71, V2 EHE KR g 2l &g, ol
DATE G B 1A b i i AR 2

23 FWERIBRSH

SEEGFE, IO R, D ONEYE, RE. R
PREF IS I BHIESL(SEM); i X 2k RE
TH(EDS) 7 AT 43 At I IARH AR 40

S H 5 BB B D 112 mg/em?,  BAA R B0 18
i 84 mg/em?,  YLHIPHARIN Al 2K 25 ROk AP B 1
HENBS A, B AP 3 DU B AR -
AP TR RS O 1103 B € 38 A R AN W TR
A, RS HH T BLBH 1 o i A s 63 i) o
SR AT, WA A, AT B AR A B T
JEAR I KA 7284k, BHRRER 73 vt . BHULmT L, )
FHES AR 2 N ol LR TR 208, BRI osb 1
REHLMTHFE

SIS AR R S A 3 BT .

B3 W1, Pt SEM F14 T
Fig.3 SEM images of cathode and anode surface: (a) Cathode;
(b) Anode
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