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Nowadays lithium ion batteries have become ubiquitous to the portable energy storage industry. 
Despite the advances made in this technology, there is still a need for improvements in areas such 
as safety and energy density of lithium ion batteries. To this end, most studies so far have 
concentrated on either improving the electrodes or optimizing the electrolyte composition. 
However, few studies have focused on understanding how the molecular structure and dynamics 
of the electrolytes affect the observed macroscopic properties. Here, we present our efforts to 
elucidate the structure and dynamics of lithium ion electrolytes composed of organic molecules 
with different chemical structures via steady-state and time-dependent infrared spectroscopies. 
Specifically, we focused on the effects of chemical structure of the organic molecules on the 
structure and dynamics of lithium ion solvation shell. Our results show that the solvation 
structure of lithium ion is significantly affected by the chemical structure of the solvent. However, 
macroscopic properties such dielectric constant are not good parameters for predicting the final 
properties of the electrolyte. Thus, our studies demonstrate that the molecular structure of the 
solvent has far reaching consequences on the structure and dynamics of the electrolyte at the 
molecular level than those predicted by macroscopic properties.  
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