SEPLEMBEr 03-06, 2019 e OESDEN, Germany
EUrOPEAN CONFErence on CHemMISCry oF Two-nimmensionaL materiaLs

Photoswitching of commercial azobenzenes in different

environments

V. guintano,[” A. Kovtun,[” F. Liscio,[z] A. Liscio,[3] V. Palermo!*¥

() CNR-ISOF, via P. Gobetti 101, 40129 Bologna, Italy

2} CNR-IMM sezione di Bologna, via P. Gobetti 101, 40129 Bologna, Italy
BICNR-IMM sezione di Roma, via del Fosso del Cavaliere 100, 00133 Roma, ltaly
I Chalmers University of Technology, Chalmersplatsen 4, 412 96 Goteborg, Svezia

vanesa.quintano@isof.cnr.it

Molecular switches are a class of molecules able, upon optical or thermal stimuli, to change their
chemical structure in a reversible way. They have been extensively studied for useful applications in
electronics and sensing[1] attracting more and more interest from scientific community, resulting in
the nobel prise in Chemistry assigned in 2016 to Sauvage, Stoddart and Feringa.[2]

One of the most well-known class of switching molecules is the one of azobenzenes[add general
description of azobenzenes and citations] whose fundamental properties have been extensively
studied and they are also currently used at industrial level, as example up to 70% of the world’s
commercial dyes are based on azobenzene.[1]

Often, their optical properties are studied in solution; though, in most of the possible industrial
applications[3], from (opto)electronics to composite materials, azobenzenes are in solid
environments; as example, applications in electronics require the azobenzenes to be deposited on a
2D substrate, possibly in ordered layers.[4] Applications as industrial dyes require the azobenzenes
to be dispersed in a 3D material (typically a polymer).

Here, we study the properties of two commercial azobenzene molecules, and how its cis-trans
switching behavior is influenced when the molecule is solubilized in different solvents, dispersed in
polymers, deposited on a substrate or arranged in 3D crystals.

To study the molecule in so many different systems, we have to use a combination of different
techniques to study the morphological and the electronic properties, such as Scanning Probe
Microscopies, conventional and time-resolved UV-vis spectroscopies and X-ray Photoelectron
Spectroscopies.

References

[1] Leigh, D.A., Genesis of the Nanomachines: The 2016 Nobel Prize in Chemistry. Angewandte Chemie-
International Edition, 2016. 55(47): p. 14506-14508.

[2] Armaroli, N. and V. Balzani, The future of energy supply: Challenges and opportunities. Angewandte
Chemie-International Edition, 2007. 46(1-2): p. 52-66.

[3] Zollinger, H., Color chemistry : syntheses, properties, and applications of organic dyes and pigments. 3rd,
rev. ed. 2003, Zirich Weinheim: Verlag Helvetica Chimica Acta; Wiley-VCH. x, 637 p.

[4] Crivillers, N., et al., Photoinduced work function changes by isomerization of a densely packed azobenzene-
based SAM on Au: a joint experimental and theoretical study. Physical Chemistry Chemical Physics, 2011.
13(32): p. 14302-14310.



