ICRC

International Conference
on Resource Chemistry

—
~

CONTROLLING THE DEFECTS OF LEAD-FREE DOUBLE PEROVSKITE Cs,AgBIBr, BY VARIED
PRECURSOR CONCENTRATIONS

Alexander Frebell, Songhak Yoon'*, Dennis M. Jockel!, Samuel Meles Neguse!, Marc Widenmeyer?,

Benjamin Balke!, Anke Weidenkaff!?

lFraunhofer Research Institution for Materials Recycling and Resource Strategies IWKS, Aschaffenburgerstrasse 121, 63457 Hanau, Germany.
’Department of Materials and Earth Science, Materials and Resources, Technische Universitat Darmstadt, Alarich-Weiss-Strasse 2, 64287

Darmstadt, Germany

*Corresponding author. e-mail: song.hak.yoon@iwks.fraunhofer.de

The double perovskite Cs,AgBIBr; has been one of the most intensively studied Pb-free perovskite-type light absorbers for solar cells. Compared to the
Pb-based counterparts Cs,AgBIBr, exhibit currently lower power conversion efficiency (PCE) and external quantum efficiency (EQE), but its environment-
friendliness and phase durability make it a viable alternative. It iIs known that the relative short carrier lifetime compared to the lead-based hybrid
perovskites results in an insufficient PCE. (ACS Energy Lett. 2020, 5, 2200-2207) Main cause of this is found to be the high density of trap states, which
bound the charge carriers or allow for non-radiative recombination. (ACS Energy Lett. 2020, 5, 3821-3827) In this work, by the variation of the precursor
concentrations during the synthesis, the amount and type of the defects were controlled. This is realized by using two different synthesis routes, I.e.,
solution cooling method and microwave-assisted hydrothermal method. From the estimated Urbach energy by UV-Vis spectroscopy and peak broadening
analysis in Raman spectroscopy, it is confirmed that the defect concentration is changed by a variation of the Ag/BI precursor ratio. In addition, applying
Ag-rich condition during the synthesis are found to be favorable for preventing the formation of Cs;Bi,Bry. Our findings provide a guidance to decrease the
trap densities and thus can be applied to the fabrication of Cs,AgBiBrg-based thin film solar cells.
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