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Over the last century, polymers have become one of the most important classes of
materials and are now indispensable in many applications. They enable several
applications ranging from packaging to high-end-applications. However, there is also
a downside, and the negative effects are omnipresent and include microplastics and a
lack of recycling strategies.

This contribution highlights various strategies for how polymers can contribute to a
sustainable society and thereby make a significant contribution to the UN Sustainability
Goals.

For instance, polymers play a crucial role in the development of the latest generation
of batteries for energy storage. In this context, polymers can be applied in various fields
of the batteries ranging from electrolytes to the active materials. Following this
approach, new battery concepts based on polymers, such as redox flow batteries,
could also be implemented.

On the other hand, the integration of reversible units into the chemical structure
enables self-healing ability, resulting in durable materials that do not need to be
replaced. Furthermore, the approach of reversible chemistry in polymers is also
suitable for obtaining recyclable materials. Particularly noteworthy here is the concept
of vitrimers, in which polymer networks, i.e. thermosets, are designed to be recyclable
and can be reprocessed.

Finally, the biodegradability of polymers, in particular of polyesters, is presented,
illustrating an end-of-life scenario for these materials that enables them to be returned
into the natural material cycle.

All of the approaches presented demonstrate the enormous potential of polymers in
the 21st century to enable sustainable, resource-saving, and climate-neutral
applications.
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