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This Special Issue is focused on the chemical aspects of sustainable energy engineering
and the clean production of materials.

Chemical processes are the foundation of the sustainable production of materials,
chemicals, and energy. However, any sustainable approach requires an interdisciplinary
vision of science, technology, and economics. A recent paper on the extraction of iron from
waste [1] pointed out the importance of a holistic approach, including sustainable chemistry
in combination with other disciplines, such as engineering, physics, geology, and economics.
Another example of a multidisciplinary approach is the recovery of lignocellulose, where
chemical processes are often combined with biological ones for the cleaner production of
lactic acid [2].

A good starting point for sustainable production is the “green chemistry” principles.
However, a wider perspective needs to be taken into consideration, embracing life cycle
assessment concepts and environmental impacts on present and future generations [3]. This
holistic approach is important because improvements to individual parts of the process
may not lead to better overall outcomes, if other factors, such as environmental or resource
considerations, are taken into consideration. Improvements in materials’ performance and
stability can significantly increase the overall sustainability by extending their working
life and hence reducing their footprint in terms of chemical usage and energy costs in
production, as fewer components are needed over time [4]. In addition, new sustainable
approaches in the laboratory should consider the translation to a larger scale, that is ulti-
mately required to achieve a meaningful impact [5]. Improving the energy efficiency of the
industrial production of materials and chemicals can make a great contribution to overall
sustainability [6]. Recent interesting examples include the process intensification of pho-
tocatalytic processes [7], energy efficient strategies for cleaning industrial wastewater [8],
and time/energy-efficient technologies for biodiesel production [9].

Regarding energy engineering, there are two main areas where sustainable chemistry
plays an important role. The first is the replacement of fossil fuels with renewable energy
sources (e.g., solar fuels). The second is the “electrification” of chemical processes, i.e., inte-
gration of renewable energy in the chemical production, and the transition from chemical
fuels to electrochemical energy storage, as discussed by Centi et al. [10]. The change from
fossil fuels to renewable energies is challenging, and both technologies will coexist for some
time [11]. This means there are opportunities for sustainable chemistry in both existing
and future energy engineering infrastructure. In particular, for future renewable energy
technologies there is an opportunity to embed sustainable approaches from the outset. For
example, end-of-life recycling of electrical devices should inform the initial design and the
choice of materials and components according to sustainability concepts [12].

To conclude, this Special Issue aims to bring together chemical sustainability inno-
vations in material production and energy engineering. This is not limited to materials
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for sustainable energy but is more generally focused on improvements in clean material
production. Here, the energy efficiency of production is important, but so are factors such
as lowering the environmental impact and easier end-of-life recycling. The goal of this
Special Issue is to have a collection of articles that reflects and helps define the wide variety
of contributions that sustainable chemistry can make to clean material production and
energy engineering. This includes small-scale lab research but also embedding scale-up
and technology transfer in industry. We look forward to your submissions.
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