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Highlights
Development and performance of third-generation photovoltaic cells based on perovskite and perovskite doped with zinc and iron phtalocyanines.
In this work we are reviewing third-generation photovoltaic cell technologies based on Perovskite and Perovskite doped with zinc and iron phthalocyanines.
Resumo/Abstract
	Recent years have been marked by intense discussions about the energy crisis. Water shortages in 2021, combined with policies to reduce carbon emissions, are driving the search for alternative energy sources to diversify the global energy mix. In this sense, the main renewable sources, such as solar, wind, and biomass, are important for an energy transition scenario, aiming to change energy matrices (GÓES et al., 2023). Given this reality, photovoltaic solar energy has been gaining ground. According to the International Renewable Energy Agency (IRENA, 2019), the total installed solar photovoltaic capacity in 2020 was projected to be 709.67 MW, and exponential growth is estimated for this type of technology, reaching a projected global cumulative capacity of 1,632 MW in 2030 and approximately 4,512 MW in 2050 (ANSELMO, 2019). In this sense, a new technological revolution has gained momentum in recent decades due to humans' constant contact with electronic devices. Thus, the electronics industry has increasingly focused on improving the characteristics and performance of devices, aiming to make them more flexible, thin, portable, and economical to manufacture (NIETO, 2023). Therefore, inorganic electronics, consisting primarily of devices based on inorganic semiconductors, has been a protagonist of this revolution to date (MOHAMMAD, 2022). Phthalocyanines are among the prominent materials in this scenario. Metallic phthalocyanines, for example, have high thermal and chemical stability, semiconductor properties, and a great ability to form well-ordered thin films. The properties of this compound depend on the metal inserted into the molecule's macrocycle, as each metal can alter the bond length between the metal ion and the nitrogen atom, allowing it to better or lessen the ring cavity, altering its oxidation power and thus changing its physical and chemical properties (ZANFOLIM, 2009). One of their applications is related to the structure of the aromatic ring and its conjugated bonds, which give the phthalocyanine molecule the ability to absorb light from the visible spectrum. Due to this property, they have been used as dopants for solar cells (LOUTFY, 1988; CLESSENS, HAHN, TORRES, 2008). Doped or modified phthalocyanines have yields of approximately 12% (Li et al., 2022). Another alternative is perovskite, a natural calcium titanate mineral (SONG, 2016). Perovskite solar cells are derived from dye-sensitized solar cells (DSSCs), a class of compounds with cations of different sizes, capable of achieving a yield exceeding 22.1% (LIMA et al, 2019). However, there are still questions regarding their stability, durability, and toxicity, largely due to the rare and toxic metals in their composition, such as lead. To improve their properties, minimize toxicity, and increase resistance to degradation, chemical doping is used. This involves the controlled addition of a material, usually a semiconductor, to alter its electrical, optical, or structural properties. This work will include the addition of previously synthesized zinc and iron phthalocyanines to enhance the material's functional characteristics, reducing toxicity, and increasing energy production.
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