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Abstract:

Small organic molecules have the unique potential to being chemically altered so that they may be
used for many different applications, such as small wearable devices, catalysis, displays, lighting etc.
On top of this they also can be assembled and processed to further tailor their properties. However,
where organics often fall down in these applications is in the lifetime, cycling and robustness compared
to that of their metal counterparts. However, with rapidly depleting metal resources and reports of
organic devices now out performing metal ones, organics are now being taken more seriously for these
applications. Our work looks at the self-assembly and processing of small molecules functionalised
with amino acids in water for different organic electronic applications. We are aiming to address the
issues that can let organic devices down when compared to metal-based electronics. The Draper group
has focused on perylene bisimides, and naphthalene diimides and using them in applications such as
photoresponsive and electrochromic devices. We have found that the aggregation of the molecules in
water has a huge influence on the behaviour of the final materials, such as conductivity, colour,
longevity and lifetime of the samples, and so in turn what they can be used for. By trying to understand
the self-assembly of the molecules, and how this can be influenced by chemical structure, pH, and
additives, we believe we can improve the properties of small organic materials so that they are
comparable to that of their metal counterparts. We use techniques such as small angle neutron
scattering, rheology, electrochemistry, UV-vis absorption spectroscopy and NMR combined with
computational modelling in order to try and understand how these molecules self-assemble form
aggregates. This understanding gives us the unique opportunity to tailor our materials just by changing
the assembly conditions.
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Figure 1. Photograph of a naphthalene diimide in solution, demonstrating electrochromic behaviour.
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