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Considering the climate, societal and health-related current and emerging issues facing
the world, our group, as part of the (nano-)material science community, will play a part
in providing materials and technology that can tackle these issues. Our strategy focuses
on the design and development of complex hybrid nano-objects and nanomaterials with
unprecedented properties, with the aim of developing functional and innovative solutions
to societal challenges (Figure 1). To achieve this, we are applying an organometallic
approach for the synthesis of well-defined nanoparticles (NPs) and nanomaterials [1]. This
bottom-up approach allows control of the NPs synthesis (size, shape, colloidal stability) on
a molecular level with the help of cleverly designed starting molecular precursor(s), under
mild reaction conditions and in safe-by-design approaches [2]. The presentation will focus
on our team’s research related to the synthesis and properties of NPs and nanomaterials,
their implementation into devices for either gas detection (i.e., sensors based on Cu [3],
Zn [4,5], and Sn oxide NPs [6,7]) or degradation of air pollutants [8], and the interconnection
between different fields (chemistry, physical chemistry, physics, and biology).
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Figure 1. Positive feedback loop on the development of new nanomaterials and technological
solutions to societal needs.
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