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Electrolyte instability in aprotic Li-O2 batteries is a 
significant technical problem that must be solved in order 
for this technology to acquire practical significance.  
Many solvents and salts have been investigated, but still 
no electrolyte system has been demonstrated that is 
sufficiently stable toward both Li metal and the O2 

electrode during deep cycling over practically relevant 
time scales.    

 
There is growing recognition that galvanostatic 

cycling alone does not establish the stability of a solvent 
in Li-O2 batteries. For example, one recent publication1 
demonstrates galvanostatic cycling with high cycle 
numbers in cells containing tetraethylene glycol dimethyl 
ether, although other groups2,3,4,5 have provided rigorous 
evidence based on electrochemical mass spectrometry, 
NMR and other techniques that this solvent, along with 
ethers, carbonates, esters and lactones generally, undergo 
decomposition in the O2 electrode.  Solvents with superior 
stability with respect to the O2 electrode include nitriles 
and amides6,7  although instability with negative electrode 
materials makes their use problematic. 
 

Selective fluorination is a design strategy that 
could potentially improve critical solvent properties such 
as SEI stability, O2 transport and oxidative stability.  This 
talk describes the design, synthesis and testing of 
selectively fluorinated amides, sulfamides and sulfones 
for Li-O2 batteries.  Both experimental and computational 
methods are employed to characterize relevant properties 
of novel synthesized solvents from among these classes, 
including DFT calculations, quantitative electrochemical 
mass spectrometry and electrochemical impedance 
spectroscopy.  Improvements in Li metal stability for 
acetamide solvents through selective fluorination will be 
discussed in detail. 
 

 
Figure 1. Galvanostatic cycling in symmetric Li cells 
containing 0.5M LiTFSI in dimethyltrifluoroacetamide 
(DMTFA) at 0.25 mA/cm2. 

 

 
 
Fig. 2. Li-O2 cell cycling at 0.1 mA/cm2 with in situ 
electrochemical mass spectrometry.  Cell contains 0.5M 
LiTFSI in dimethyltrifluorobutyramide (DMTFBA).  
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