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The lithium-air battery combines the benefits of a non-
locally stored fuel (O, from air) with the very
electropositive lithium metal. In theory, the combination
enables a battery with a storage capacity comparable to
that of gasoline. However, there are vast challenges
involved to fulfil a practical lithium-air battery.

Research activities are focused on identifying
materials; solvents, salts, binders, etc that will provide
reversible electrochemistry, initially with pure oxygen as
a fuel (Li-O, battery). A main obstacle is the poor
electrolyte stability in the presence of the reduction
products of O,. Therefore, much effort has been devoted
to study the reactivity and decomposition mechanisms of
a first generation of solvents for Li-O, batteries, in
particular propylene carbonate (PC).

Computationally, DFT calculations have been
used to identify possible decomposition mechanisms for a
variety of electrolyte solvents and to quantify the energy
barriers to decomposition — in order to suggest
alternatives [1-3]. In addition, ab initio Molecular
Dynamics (DFT-MD) has been implemented for more
detailed studies of single solvent decomposition, in bulk
or in the presence of a Li,0, surface [4,5].

Here we will present results from DFT-MD
simulations of the radicals 02*’ and LiOz* in PC and
dimethyl sulfoxide (DMSO) with the aim of identifying
electrolyte properties that could be used to a priori
address the compatibility of electrolyte solvents and

oxygen reduction products in Li—O, batteries.
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Figure Energy levels of the single occupied orbitals
(SOMO) in three states of DMSO35 + Li" + O, .
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