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Effect of water on electrodeposition of aluminum from
AICI;-BMIC ionic liquid
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Abstract: The effect of water on electrochemical characteristics of AlCl;-BMIC ionic liquid with molar ratio of 2:1 was
investigated by cyclic voltammetry and linear sweep voltammetry. The results show that the cathodic peak current density
decreases, the overpotential values of cathode and anode increase and the cell voltage increases with water concentration
increasing in the ionic liquid. Furthermore, the cell voltage, current efficiency and surface morphology of aluminum
electrodeposits are affected by amount of water in ionic liquid. The current efficiency is various in the range from 94% to
95% when the water concentration is below 1.39 mol/L, while it decreases sharply from 94% to 64.7% when the water
concentration is increased to 1.67 mol/L. The deposit layer becomes more compact when the water concentration of ionic
liquid is below 1.39 mol/L, but it becomes loosen when the water concentration is increased to 1.67 mol/L. The purity of
aluminum deposit is over 99.9% when the water concentration is 1.39 mol/L.
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0 3.0 kW-h/kg-Al, AL S — 2 B MR 1 g
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ik 660~710 C . Z=HE 45K BER LR 2:1 10
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G, AEBIRA LR PR Al RE 99.9% M4,
H AR AR 0.611 kW-h/kg-Al.
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Fig. 1 Effect of water concentration on cyclic voltammo-

grams of AlCl;-BMIC ionic liquid

fyCv ik, WAFIHIN 1V IFE, i migs),
K1 VZERER TV, $HEHR 50 mV/is. HE 1
il AICL-BMIC &R CV & rTLLEH, 4
AL 1V EZ) 2 B mBEe, T e GC Witk b
DO, BEAE WA AT 1%, 38 IR0 C) tHIL, Ha A7 [l
F12] B ST, YURE GC HLRK b AR a8 A
B HALIIERS , SAAbIE 4, HBL. B R iR
JR AL SN TR
1) BV

4AL,CL; +3e — AHTAICI, (1)
2) FMRNY
AIHTAICI; — 4ALCIL; +3e ()

MBS IS KN, Bl /K BN, I JRUIE(Ci~Cs)
ARG (A ~A ) U (T PRI 25 EE I T3S o

A ATHL &AL R AR ] & 2
ALCL; , EJR AR jo v HF LRt

V2% (E) (3)

3
R NNV
Je = () Dy e Caer

RT 2t 2Ll

Ko 0 SNBTREBSIITAL, 0.75; R W UKEHL
8.314 J/(K'mol): T H#IIHIRIE, Ks D,y - h ALCy
M B omls: ey, ALCL BURITRIKIL,
mol/em’; v HFIRGHEZ, V/s; WE) I UET I L7 s 5L
Q)T RS ALCL YRS K
B PENEA %, TOd R B B PR B
ﬁ;‘%[ZO]:

ksT

Onury o

(4)

ALCl;

A kg APUREZ LW, 138X107 UKs 7, (o A
ALCE B ¥4%, m. o

FEEJREEHy 2:1 B AICT;-BMIC &7k, &%,
FIC B 2574 AICL, « ALCL Fl ALCL, » L ALCI;
b BB B IR KA, K 5
TR T AICI, « ALCL Rl ALCIL, B ZE g
Al,Cl,05 + ALCI0™ . Al,ClL,O™ Al Al,Cl,O(0H) ™ %
2RISR P K AEAE AR RE T AIC,
ALCL AN ALCL, M #E, i 8-FIEE FEAIC, 1 B
IS i ) — BB A ORI AR C ) 1 2 I s v
IRRIFRIE, £ AICI, AT ALCL 2555 14 HUZ B, 1At
BB S KA TT e 5t WEYIE = 2E 5 m . B 3C(3)
AN, AR ALCL W RACH HOR By, #2s
AU PR JEE PR AR o I RGP L IR 2% S BRAIG, SEJR
LA N (E 3D HAl B OTRRVER R Sy b, KRV (4R AH e
B LV P L A1

ANTR) 7K IR S R LSV 2t 2 For,
HLAE F14 23 501 4 —0.1~-0.4 Il 0~0.45 V, FIGHEEN 5
mV/s. FHE 2 fTELE H, S K0 ER IR H A A7 A
WAL A A AT AN K, B B 1A 5 K 1) 1
I, IR AR AR Ak T L 3 . SRR AE GC Rk b
(AR JR SR A [, B K S IR, 4 A AR R i mT A
SR AR I ALCL IR BEA WAL, SHOLR%E T
B, BRI BN, AL A (©2)
ATAL, B FHAR T AICL, WS B AN HUR B
NP B AR A I HL A1 5

50
— 401
IE .
5 30b Water concentration
< —0
g 20k -—-0.28 mol/L
o 0.56 mol/L.
G ——-0.83 mol/L
g 15f
—U s
5 10p
=
© 5k

0.5 0.3 0.1 -0.1 -0.3 -0.5

Potential (vs Al(II1)/Al)/V
2 KRS BN B ARARAL 5
Fig. 2 Effect of water concentration on polarisation behavior

of cathode and anode
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Fig. 3 Effect of water concentration on cell voltage
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Fig. 4 Effect of water concentration on current efficiency
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Fig. 6 EDS spectrum of aluminum electrodeposit
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Fig. 5 Effect of water concentration on

surface morphologies of aluminum
electrodeposits: (a) Blank; (b) 0.28
mol/L; (¢) 0.83 mol/L; (d) 1.39 mol/L;
(e) 1.67 mol/L
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