Enhancing CsPbIBr2 films through solvent engineering
Abstract
The power conversion efficiencies of perovskite solar cells have more than proved themselves over the past decade leading to an increasing focus on the stability of these materials. My work aims to achieve this goal by optimizing the one-step spin coating procedure. This will be done through solvent engineering techniques, namely the development of an antisolvent quenching method, which is the first of its kind for this material, and the optimization of the precursor solution. My results show that the application of isopropanol 10 seconds after the spin program has commenced leads to an important increase in the stability, crystallinity, and morphology of the CsPbIBr2 film. The results suggest that films quenched using the method can expect to outperform freshly prepared ones with no antisolvent applied, even after they have been stored for 5 weeks in air. In terms of the precursor optimization, preliminary results support the claim that a dimethylsulfoxide:dimethylformamide volumetric ratio of 2:1 yields the best fresh film quality however it remains to be seen whether this will translate into higher stability. Since spin coated CsPbIBr2 has been made almost always using only DMSO as a solvent in the past, the inclusion of dimethylformamide (DMF) as a co-solvent could provide a simple method for enhancing many of the previously published results.
Importance of Research
CsPbIBr2 films are especially relevant to the field of tandem devices or light emitting diodes, due to their suitable optoelectronic properties and wide bandgap. Tandem perovskites have recently been gaining a lot of traction in the community as perovskite-on-silicon modules are on the cusp of breaking through the 30% PCE barrier. Inorganic perovskites are well suited for this application due to their increased thermal and optical stability when compared to hybrid organic-inorganic cells. Moreover, the move away from volatile cations such as methylammonium promises to bring long term stability rewards.  That said, many questions remain about what effect fundamental parameters of the spin process have on the final film’s quality. My work concerns itself with the tackling some of the major unresolved questions. While the technique of solvent engineering has been successfully applied to many perovskite compositions in the past, my work is innovative because it is the first of its kind for one-step spin coated CsPbIBr2 thin films. 
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