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Technological Development of Pre-synthesized Perovskite Microcrystals
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With the rapid growth of global electricity demand, power systems heavily reliant
on fossil fuels are becoming increasingly unsustainable. Organic-inorganic
metal halide perovskites (OIHPs) have gained significant attention due to their
excellent optoelectronic properties, low cost and solution-processable fabrication.
Perovskite solar cell efficiency has impressively increased from 3.8% in 2009 to
27% in 2025. However, performance reproducibility remains a major challenge,
often attributed to stoichiometric deviations in traditional precursor mixtures
using Pbl, and organic salts. Recently, pre-synthesized perovskite powders have
emerged as a promising alternative, offering improved stoichiometric control and
acting as nucleation centers to promote the formation of highly oriented crystalline
films. This article reviews various pre-synthesized techniques developed in recent
years and introduces the emerging water-based synthesis approaches.
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