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Improving the cost, lifetime, and energy density of lithium-ion cells is critical in the transition away from
fossil fuels for energy production and transportation. Increasing the operational voltage of a lithium ion cell
is one way to increase energy density and decrease cost. However, traditional solvents used in lithium-ion
electrolytes are not stable at these potentials, causing what are termed ‘parasitic reactions’ – or the decompo-
sition of electrolyte species into unwanted products. These reactions consume lithium content and electrolyte
species, decreasing the available capacity of the cell, and can create films of reaction products on the electrodes
which mitigate ion transfer, ultimately leading to cell death [1]. Due to the complexity of the electrochemi-
cal system, the exact mechanisms of parasitic reactions are often unknown and vary depending on electrode
materials and coatings, electrolyte solvents, lithium salts, electrolyte additives, etc.

Isothermal microcalorimetry offers a unique way to probe parasitic reactions in-situ and non-destructively.
The heat flow of a lithium-ion cell during operation has contributions from entropy changes in the electrode
materials, the internal resistances in the cell (joule heating), and parasitic reactions. The heat flow from
parasitic reactions can be found using a careful analysis during charge and discharge cycling of a cell. Using
this analysis method, the parasitic heat flow has been found to directly correlate to cell lifetime [2, 3]. This
presentation will highlight the advantages of this technique and how isothermal microcalorimetry has be used
to aid in the design and understanding of electrolyte systems for high energy density, long lifetime lithium-ion
cells.
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