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FEMS EUROMAT is the most important international congress in materials science and technology in

Europe. It continues a successful congress series promoting the transfer of knowledge and the exchange

of experience between academia and industry. Extended submission deadline: 15 March 2023

E: Energy and Transportation

Until recently, the development of civilization has been pursued without foresight, in the illusion that

natural resources were infinite and that the environment could absorb easily all the waste products of

human activities. These assumptions proved wrong, and humankind is currently striving to change

radically the paradigm of development towards a sustainable future. Energy is a major player in shaping

our society since it is a key enabler of most technologies, with a particular reference to transportation, a

major consumer of energy both in production and use. As of today, major efforts are devoted at the global

level to radically change the energy system. A traditional scenario where energy is mostly obtained from

non-renewable fossil fuels, triggering massive emissions of greenhouse gases and leading to catastrophic

global warming, is progressively being superseded by a completely new paradigm. In this latter, energy is

obtained from renewable sources, and the spatial/temporal gaps between energy availability and use are

closed effectively by a variety of approaches, including the implementation of the “hydrogen economy”

and the development of “smart grids”.

This Area is meant to provide a cross-section of the completely new and diverse set of technologies that

are currently under development to realize such an “energy transition”. The perspective is thus primarily

on applications rather than individual classes of materials or processes. The electrical energy obtained

from renewable sources, e.g., the sun is distributed in “smart grids”, wherein it can be stored through a

variety of technologies, including secondary batteries and redox flow batteries. The “hydrogen economy”

exploits hydrogen as the vector for renewable energy and can be integrated seamlessly into “smart

grids”; its cornerstones are fuel cells and electrolyzers that typically adopt either acidic or alkaline

chemistries. Finally, renewable electricity is used to power a variety of innovative vehicles (e.g., cars,

trucks, boats, airplanes and even spacecrafts) running on secondary batteries or fuel cells. Such vehicles

must be designed implementing completely new materials able to satisfy the unique requirements

prompted by the use of radically new electric power plants while at the same time maintaining and

furthering standards in lightweight design as a secondary means to limit energy needs.
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