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1.7 Conclusion and Outlook

After the discussion of the functions of widely used electrolyte additives, we can
find that electrolyte additives, as a core component of electrolytes, directly affect the
overall performance and safety of batteries. With the rapid expansion of markets
for electric vehicles, smartphones, and other electronic products, there is a growing
demand for batteries with high energy density, long cycle life, and stable safety per-
formances, so it is essential to carry out continuous research and optimization of the
functions and performances of electrolytes additives.

Currently, the functions of electrolyte additives are mainly concentrated in the
following aspects:

i) SEI and CEI film-forming agents.

Additives with low LUMO and high HOMO can be preferentially decomposed
on the electrode surface, which prevents the excessive decomposition of the elec-
trolyte on the electrodes. Some additives can regulate the solvation sheath to form
anion-rich solvation structures, which also essentially facilitates the formation of
inorganic-rich SEIs.

ii) Improvement of ion transport.

Nitrile compounds can act as plasticizers in polymer-based electrolytes and ionic
transport carriers in nitrile compounds-rich electrolytes, thereby facilitating the
transport of ions.

iii) Flame retardant.

For flammable and explosive electrolytes, the addition of flame retardants, like
phosphate esters, is crucial to improve the thermal stability of batteries effectively.

However, although the application of additives has achieved certain results, the
employment of electrolyte additives is still limited, and the stability of electrolytes
in extreme environments, like high temperature and high pressure, needs to be
improved. Moreover, the action mechanism of some additives is still unclear and
still needs further exploration and research.

Therefore, we consider that future research on electrolyte additives should be
mainly focused on the following aspects:

i) the development of novel additives to meet the requirements of extreme condi-
tions of battery systems;

ii) in-depth research on the action mechanism of additives to provide theoretical
support for the optimization of the design of additives;

iii) to strengthen the study on synergistic effects of additives with electrolytes,
electrodes, and other components of batteries to achieve the optimization of the
overall performance of batteries.

In summary, research on electrolyte additives is of great significance for improving
the performance and safety of batteries. Although the current research has achieved
certain results, there are still many challenges and problems to be solved to promote
the application of battery electrolyte additives in industrial production.
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