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Currently, organic-inorganic hybrid perovskites (PHOI) with three-dimensional (3D) crystalline structure are widely used in optoelectronic devices (e.g. solar cells). However, due to the
environmental degradation suffered by the 3D perovskites, the two-dimensional (2D) PHOIs have risen as an alternative since the incorporating of larger organic cations between the
“perovskite slabs” mitigates the degradation. The 2D perovskites, in particular the Ruddlesden-Popper (RP) phases, show ample flexibility regarding the organic cations that can be
incorporated between the "perovskite slabs". However, the small organic cations inserted in the octahedral voids have so far been limited to those that meet the Goldschmidt tolerance
factor (0.8 ≤ t ≤ 1). In this work, the incorporation of a bulky organic cation (guanidinium, Gua) that exceeds the tolerance factor (t = 1.03) has been studied for the first time. The
methylammonium cation (MA) has been gradually replaced by the Gua cation in the PEA2MAn-1PbnI3n+1 (PEA, phenylethylammonium) perovskite with n = 3 to synthesize thin films. The
sequential insertion of Gua into the network up to 90% and its key role in controlling the distribution of n members is demonstrated. Finally, a significant improvement in the stability of
the films is tested against environmental factors even at low percentages of Gua.
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• The Gua is incorporated into the octahedral voids of the "perovskite slabs" of the perovskites RP up to 90%

without loss of preferential orientation.

• The insertion of Gua occurs preferably in the phases of low dimensionality (n <5).

• The incorporation of the Gua leads to a significant improvement in the stability of the films against environmental

factors.
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Figura 2. Espectros de absorción normalizados a 655 nm D) de películas de perovskita PEA2MA2Pb3I10 tras la adición de diferentes contenidos de Gua: de 0 a 30% (A, C) y del 40 al 90% (B, D).
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