Metadata, citation and similar papers at core.ac.uk

Provided by AIR Universita degli studi di Milano
DSSC 0’3

A Tour Within the Bis-Phenanthroline Copper Complex Family: from
Electrochemical Features to Application as Redox Mediators in DSSCs.
Mirko Magni'!, Maria Pia Cipolla2, Alessia Colombo!, Claudia Dragonetti!, Stefano
Caramori®, Michele Manca? Dominique Roberto!

'Dipartimento di Chimica, Universita degli Studi di Milano, via Golgi 19, Milano, Italy.
2Center for Biomolecular Nanotechnologies — IIT, via Barsanti snc, Arnesano, Italy.

3Dipartimento di Scienze Chimiche e Farmaceutiche, Universita degli Studi di Ferrara, via Fossato
di Mortara 17, Ferrara, Italy.

mirko.magni@unimi.it

Sustainable energy production is one of the more serious challenges facing humanity to
reduced and minimize the anthropogenic impact on the Planet. The conversion of the
abundant solar light into energy is a promising solution. In this view photoelectrochemical
devices such as dye-sensitized solar cells, DSSCs, and perovskite-based devices are among
the most studied architectures for a direct production of electricity.

The role of redox mediators in DSSCs was understated for at least a decade for the benefit
of dye engineering resulting in a stagnation of cell conversion efficiency. The proposal of
alternative redox couples to the classical I/Is~ has opened the way towards new record
performance (exceeding 14% at 1 sun, 1.5 AM). Electrochemistry could play a crucial role
in the design of novel effective electron shuttles.

Our work is aimed to reveal the potentiality of substituted bis-phenanthroline copper
complexes as redox mediators in DSSCs, starting from a rationalization of their
electrochemical features (i.e. Ei2 and kneter) as a function of ligand substituents [1]. These
structure vs activity relationships allowed to finely tune their electrochemical parameters
to better fulfill features of ideal mediators. A tour around the electrochemical properties of
these complexes will be presented together with results concerning formulation of efficient
Cu-based electrolytes for DSSCs [2,3]. Special attention will be paid to discuss correlations

useful to draw a guideline for the synthesis of always best mediators.
Acknowledgments SmartMatLab Centre for funding the research.

References

[1] M. Magni, A. Colombo, C. Dragonetti, P. Mussini, Electrochim. Acta, 141 (2014) 324-330.

[2] M. Magni, R. Giannuzzi, A. Colombo, M. P. Cipolla, C. Dragonetti, S. Caramori, S. Carli, R. Grisorio, G. P.
Suranna, C. A. Bignozzi, D. Roberto, M. Manca, Inorg. Chem,. 55 (2016) 5245-5253.

[3] A. Colombo, C. Dragonetti, M. Magni, D. Roberto, F. Demartin, S. Caramori, C. A. Bignozzi, ACS Appl.
Mater. Interfaces, 6 (2014) 13945-13955.

ECHEMS 2017, 6-9 June 2017 — Milano Marittima, Italy 97


https://core.ac.uk/display/187970501?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1



