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Abstract:

The fourth industrial revolution and the growing Internet of Things (loT) pave the way for
gadgets such as active radio-frequency identification (RFID) tags, mobile sensor systems,
smart packaging and clothing, as well as ubiquitous integrated circuits. The large variety of
the upcoming electronic devices leads to an extensive need for tailor-made energy-storage
solutions, which have to offer specific characteristics like energy and power values,
depending on the required application, and demand for suiting battery technologies. This
upcoming field of electronics requires for not only lightweight and flexible, but also cheap
and safe mobile energy supply. In this regard, batteries based on organic active materials
represents an aspiring and promising element in this field of application. ['-2

The versatility of organic molecules and functionalization techniques allows the tailoring of
important characteristics, like the cell potential and the rate performance. Charge/discharge
mechanisms that include intercalation/insertion processes, like in Li-ion batteries, constitute
a bottleneck for the rate performance. In contrast, the redox reactions of suitable organic
moieties, like stable radicals or quinone derivatives, reveal fast kinetics and high rate
performances, leading to an increased power density.

Furthermore, organic compounds, in particular polymers, feature several explicit
advantages. They are less toxic and mechanically flexible and enable the application of
straightforward and cheap manufacturing techniques, such as printing or roll-to-roll
processing. In addition, they can be potentially prepared from renewable resources and
easily disposed by incineration without the formation of toxic byproducts, such as critical
metal oxides.
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As a consequence, batteries based on organic materials provide the opportunity for more
sustainable, versatile and low-cost energy storage devices and enable innovations in new
fields, such as smart health sensors.
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