Designing functionality in 2D perovskites

2D perovskites are very interesting materials due to their improved moisture stability,
intriguing optical properties and the high tunability of their chemical and physical
properties. However, the organic compound in between the inorganic [Pblg]”
octahedrals sheets does not play an active role in the charge carrier transport. In this
project we aim to give functionality to the organic compound using strong acceptor or
donor organic molecules. The use of p- or n-type dye can enhance charge
separation in the hybrid material. An n-type dye will result in preferential electron
conduction perpendicular to the inorganic planes. While hole transport will be
restricted to these planes.

We have chosen to try to synthesize, for the first time, 2D perovskites using perylene
diimides (PDI) organic molecules due to their excellent acceptor and singlet fission
properties that enhance photon absorption potentially increasing the efficiency of
solar cells. In this chemical synthesis project you would try to synthesize crystals
and/or thin films and characterize them with techniques such as XRD, SEM,
absorption and photo luminescent spectroscopy.
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