Understanding and Mitigating Iodide‑Induced Surface Reactions on NiO for Stable Perovskite Solar Cells”
Nickel oxide (NiO) is a widely used hole‑transport layer in inverted perovskite solar cells, but its chemical reactivity with iodide species can destabilize the NiO/perovskite interface. This work investigates how NiO thin films respond to hydrogen iodide (HI) and methylammonium iodide (MAI) under controlled thermal conditions (80–150 °C), both with and without protective surface layers. HI exposure produced a delayed surface reaction characterized by residue formation, thin‑film interference patterns, and decreased contact angle, while HCl caused no observable changes, confirming iodide‑specific reactivity. UV–vis and XRF analysis indicate that the reaction layer is extremely thin, consistent with surface‑localized iodide interactions rather than bulk NiO etching. Protective interlayers significantly reduced or eliminated these effects, demonstrating their ability to suppress NiO surface reduction and iodide‑induced modification. Finally, optimized NiO interfaces were integrated into full perovskite solar cells to evaluate device‑level impact. These findings clarify the mechanism of NiO–iodide interaction and highlight practical strategies for stabilizing NiO‑based perovskite architectures.
