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Li-air battery has attracted much attention as rthei
theoretical energy density is extremely high coragar
with those other rechargeable batteries [1]. Unfuately,
however, the understanding of the mechanism and
kinetics of electrochemical deposition/dissolution
reactions of Li-Q species is still limited [2, 3], and very
low reversibility of these reactions inhibits the
development of Li-air battery. Currently, many sasdare
being carried out on the effects of the solvents,
electrolytes and electrode materials on the kisetind
reversibility of the reactions to obtain fundaménta
information for a stable reaction system should be
established. One of the problems of these studidhd
difference in the supply of oxygen between gasudifin
electrode, i.e., Li-air battery cathode, and diciode
usually used in fundamental study.

Here we employed two electrode configurations, fgme
ordinary and hanging meniscus configurations, to
investigate the oxygen reduction reaction in vagiou
solvents such as  acetonitrile  (AN), N,N-
dimethylformamide (DMF), dimethylsulfoxide (DMSO)
and tetraethylene glycol dimethyl ether (TEGDME}hwi
and without LT cation so that the supply of oxygen to the
electrode can be controlled. It is expected thatsthpply
of oxygen to the electrode can be enhanced by ukimg
hanging meniscus configuration of electrode siroe t
three-phase, gas/solution/electrode, boundary (TéB)
provide large mount of oxygen [4] as shown in Feglir
Figure 1. Schematic representation of the workimg af
(a) ordinary and (b) hanging meniscus configuration

Figure 2 shows CVs of (a) a Au disk electrode=(3.0
mm) with sealed side wall in the ordinary configioa
and (b) a Au disk electrodé € 2.8 mm) without sealing
in the meniscus configuration in oxygen saturatdd A
(solid line), DMF (broken line), and DMSO (dottdadd)
containing 0.1 M tetrabutylammonium hexafluoro-
phosphate (TBAP§. CVs were not obtained in
TEGDME without Li" ion as the solubility of TBAPFn
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TEGDME was very low. The CVs of the Au electrode in
the ordinary configuration (Fig. 2(a)) show bothhcalic
and anodic peaks with the former being slightlygéar
than the latter, confirming that oxygen is reducetially

to superoxide ion via one-electron quasi-reversgi&p,
as already reported [5]. Peak currents are in tdercof
DMSO<DMF<AN, reflecting the solvent dependent
solubility and diffusion coefficient of oxygen. Rea
separations are in the order of DMSO<DMF<AN.
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Figure 2. CVs of (a) a Au disk electrodg=< 3.0 mm)

with sealed side wall in the ordinary configuratemmd (b)

a Au disk electroded(= 2.8 mm) without sealing in the

meniscus configuration in oxygen saturated AN (boli

line), DMF (broken line), and DMSO (dotted line)

containing 0.1 M tetrabutylammonium hexafluoro-

phosphate (TBAPJ. Sweep rate: 100mV/s.

The CVs of the Au electrode in the meniscus
configuration (Fig. 2(b)) are totally different frothose in
the ordinary configuration. Much larger cathodiarent
without noticeable peak was observed, reflecting th
enhanced supply of Oto the electrode through the, O
gas/Au/solution three-phase boundary (TPB). Linear
increase of the current at large overpotentialoeghows
IR limited current and solvent dependent slope
(DMSO<DMF<AN) can be explained by the difference in
the conductivity [6]. It should be noticed that anodic
current was found in the AN solution.

Similar measurements were carried out at Au eldetro
in the two configurations in various solvents camtay
Li* ion and at carbon electrode in the two configorai
in various solvents with and without Lion and the
results are compared with those mentioned above.

Acknowledgements:

The present work was partially supported by MEXT
Program for Development of Environmental Technology
using Nanotechnology from the Ministry of Education

Culture, Sports, Science and Technology (MEXT) adap

References:

[1] K. M. Abraham, Z. Jiang, J. Electrochem. S44.3, 1
(1996).

[2] J. Hou, M. Yang, M. W. Ellis, Phys. Chem. Chem.
Phys., 14, 13487 (2012).

[3] Y. Shao, S. Park, Jie Xiao, ACS Catal., 2, §d12).
[4] X. Jie K. Uosaki, submitted (2013).

[5] D. Vasudevan, H. Wendt, J. Electroanal.Chei®2,1
69 (1995).

[6] C. O. Laoire, S. Mukerjee, K. M. Abraham, JyBh
Chem. C., 114, 9178 (2010).



