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Figure 3 Schematic diagram of structure and J-V characteristic curve of the device
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Multifunctional Potassium Salt Regulation of SnO,/Perovskite Buried Bottom
Interface to Achieve Efficient and Stable Perovskite Solar Cells

Qiu Xijie, LUO Wengiang, WU Hualin’
(School of Materials and Energy, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: Perovskite solar cells are an emerging industry in today's energy development, but they have also encountered
bottlenecks in their rapid development. The layered sandwich structure of solar cellsinevitably brings serious interface
problems. Therefore, improving the interface transmission characteristics is a key step in improving the stability and
photoelectric conversion efficiency (PCE) of perovskite solar cells. Interface modification or passivation is a simple and
efficient means of achieving high-quality interface charge transfer. Here, potassium citrate (PC) , due to its multiple
passivation sites, is introduced as an efficient and simple multifunctional small molecule into the interface of tin dioxide
(SnO,) /perovskite in the electron transport layer of upright perovskite solar cells to optimize the interface problems in the solar
cell. Firstly, the introduction of PC not only reacts with harmful hydroxyl groups on the surface of SnO, in the electron
transport layer, but also prevents water intrusion; It also coordinates with free lead ions on the lower surface of the perovskite
layer as deep level defects and non-radiative recombination centers, effectively reducing the defect state density of the thin
film, suppressing unsatisfactory non radiative recombination, and thus improving the crystallization quality of the thin film;
Secondly, the hysteresis effect is also related to the photovoltaic conversion performance of solar cells, which can lead to
performance variations under different lighting conditions. The introduction of potassium ions significantly reduces device
hysteresis and improves the reproducibility of battery operation. Based on the modification of the buried interface by PC, the
photoelectric conversion efficiency of the upright perovskite solar cell increased from the initial 21.33% to 24.29%. In
addition, compared to the humidity stability of the control group for less than 300 h, the unpackaged devices in the target
group maintained an initial efficiency of 81% after aging for 675 h in a humidity environment of 50% +5%. This work
provides a theoretical basis for the development of efficient and stable perovskite solar cells.

Keywords: perovskite solar cells; defect state; passivation; potassium citrate; buried interface; sno,; efficiency of photoelectric

conversion ; humidity stability
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