H22EH oM
Vol.22 No.9

HEAREERFR

The Chinese Journal of Nonferrous Metals

201249 H
Sep. 2012

TEHES: 1004-0609(2012)09-2648-08

K I 28 55 1 I P S RO AT T AR - 1 B

AT Z o wk R, B, REWR, B F, TAK

(FEATIE RS A T340, Bilg 200240)

& E. RAMSRL. HERRRE. X FEIH. SRBaSEARI RS = F ISR -2 333
BRI DU SRR £R 1T 23— F LK kDU SRR £R . 1- T 252, 3—FE LUK MU SRl e k. 1- T 55-2,3—- - FE 2Lk
WS AN — 53 HH SR W 2k 4 b &8 IR P BRI DR 5 AT R LU TR I A RRE SR . 45 TR W £ERR MR
BT I A P BN 18R eI A BERIAE 27 B 5 TN PR ] ABR R B B8 (3 R AR I 98 AR
AL A 2I-1 V (vs Mg RE);  [A]I6 3 H TFST B 887 nI A5 B i B AR e A A7 R 58 31 3.1 V (vs Mg RE)LA
A WL THE Al 880 Mg (I8 JR—Sa b id ra i, PRI gy 22, $emmlgift.

KEBIR: BMUAR; B DTS H mTiiE

FESES: TMI12.9 MHRFREED: A

Deposition-dissolution properties of magnesium in
imidazolium-based ionic liquids
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Abstract: The deposition-dissolution performance of magnesium in four imidazolium-based ionic liquids, 1-ethyl-3-
methylimidazolium tetrafluoroborate, 1-butyl-3-methylimidazolium tetrafluoroborate, 1-butyl-2,3-dimethylimidazolium
tetrafluoroborate, 1-butyl-2,3-dimethylimidazolium bis((trifluoromethyl)sulfonyl)imide containing Mg(CF;SO;), used as
the electrolytes was studied by cyclic voltammogramms and constant current discharge-charge techniques. X-ray
diffraction and scanning electron microscope measurements were conducted to characterize the components and
morphologies of deposits. The results show that the cathodic satiability of imidazolium cations can be improved by
increasing the length of alkyls at the first position and introducing methyl group at the second position of the imidazolium
cations, and the cathodic limit of the electrolytes can be widen to —1 V (vs Mg RE). The anodic limit of the electrolyte
with TFSI anion can reach to 3.1 V (vs Mg RE). After adding appreciate amount of THF organic solvent, the peak
currents and reversibility of Mg®* reduction-oxidation can be improved.
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Fig. 1 Chemical structures of four kinds of imidazolium-based ionic liquids used in this work
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Fig. 2 Cyclic voltammograms (CVs) of EMImBF, ionic
liquid without and with 0.3 mol/L Mg(CF;S0;), on Ag

electrode
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Fig. 6 Cycling efficiency of Mg deposition-dissolution on
copper substrate in 0.3 mol/L Mg(CF;S0;),/Butyl-DMImBF,+
THF (volume ratio of 1:1, 1:3 and 1:4 for Butyl-DMImBF, to
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7 Fr7nA 0.3 mol/L HJ Mg(CF5;SOs),/Butyl-
DMImBF,+THF(Butyl-DMImBF, 5 THF [{{ARILL N

L3)F Cu 25 ERIBITRA- th k. il 7 7]
DA, AEEROURE R, JIRUBAL AT ik-0.9 V,
AT fig R IRIE R T Mg® AR R A R T B
TRUURR FA RTRESE-0.1 V, IFBEAER S R HEATIT
R HZASAUANK, W LA PR AE 0.1 V BT

1.0
0.5-

I

o

n o
T

—
(=]

|
<
W S
-

Cell potential (vs Mg)/V
S
W

—

(=]
T

_1_

0 05 10 15 20 25 30
Time/h

7 7E 0.3 mol/L ] Mg(CF;S0s),/Butyl-DMImBF,+THF
(Butyl-DMImBF, 55 THF [{ARILEG 1:3)8H Cu 245 |
BRI - L 2k
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copper substrate in 0.3 mol/L Mg(CF;S0;),/Butyl-DMImBF,+
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