Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2024

The stability of CsPb(Br,Cl,); All-Inorganic Mix-halide

Perovskite

Chun-Wei Zhu, Xiao-Tong Yan, Yu-Jun Zhao, Xiao-Bao Yang"

Department of Physics, South China University of Technology, Guangzhou 510640,
PR China

Supplementary Materials

* Corresponding author.

E-mail: scxbyang@scut.edu.cn (X.-B. Yang).



mailto:scxbyang@scut.edu.cn

Table S1 The inorganic perovskite crystal system type at different synthesis methods

Year  Material Type Synthesis Crystal system Re
method f
2022 CsPbBr,Cl;_, nanocomposite films  Solution Cubic 1
method
2023 CsPbBr,; sCl,; » Thin films Solution Orthorhombic 2
method
2022 CsPbBr,Cl;_, Nanocrystals Hot-injection  Cubic 3
2020  CsPbBr; QDs hot-injection ~ Cubic 4
2016  CsPbBr,Cls, QDs Room Cubic/Monoclinic 3
temperature
2016  CsPbBr,Cls., QDs Hot-injection  Cubic 3
2022 CsPb(Br; Cly); Polycrystalline  thin Thermal Orthorhombic 6
film evaporation
approach
2013  CsPbBr; Single crystal Bridgman Orthorhombic 7
method
2021  CsPbBr; Cl, 3D Solution Orthorhombic 8
method
2018  CsPbBr; Single crystal Bridgman- Tetragonal 0
Stockbarger
2015  CsPbBr; Nanowires/single Solution- Orthorhombic 10
crystals phase
synthesis
2015  CsPbBr; Nanoplates/Anisotrop  Hot-injection ~ Cubic 1
ic
2016  CsPbBr;. Nanowires Solution- Orthorhombic 12
«Cl,/CsPbBr;_ I, phase
synthesis
2016  CsPbBr; Nanowires Hot-injection  Orthorhombic/Cub 13
ic
2017  CsPbBr; Nanowires CVD Monoclinic 14
2017  CsPbBr; Nanowires Ultrasonicatio  Orthorhombic 15
n
2019  CsPbBr; Nanowires VLS Cubic 16
2017  CsPbCl; Quantum dot Hot-injection ~ Cubic 17
2018  CsPbCl; Nanocrystals Hot-injection  Cubic 18
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Figure S1 The relative stability of ordered configurations among the three alloy systems (a) Cubic
(b)Tetragonal (c) Orthorhombic alloy system and the relative positions in the Pb-X-Pb (X=Br/Cl)
average distortion angle dimension of above configurations for (d) Cubic (e) Tetragonal (f)
Orthorhombic alloy system.

ZPb-X-Pb

Figure S2 The schematic illustration of £Pb-X-Pb (X=Br or X=CI)
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Figure S3 Relationship between formation energies of symmetry-nonequivalent configurations and
the Pb-CI-Pb average distortion angle in the cubic alloy system at various concentrations. Red dots
represent ordered configuration.
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Figure S4 Relationship between formation energies of symmetry-nonequivalent configurations and
the Pb-Cl-Pb average distortion angle in the tetragonal alloy system at various concentrations. Red
dots represent ordered configuration.
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Figure S5 Relationship between formation energies of symmetry-nonequivalent configurations and

the Pb-CI-Pb average distortion angle in the orthorhombic alloy system at various concentrations.

Red dots represent ordered configuration.
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Figure S6 Shows the distribution ranges of the Pb-X-Pb (X=Br/Cl) average distortion angle in the

orthorhombic, tetragonal, and cubic alloy systems.
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Figure S7 Relationship between formation energies of symmetry-nonequivalent configurations and
the Pb-Br-Pb average distortion angle in the cubic alloy system at various concentrations.
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Figure S8 Relationship between formation energies of symmetry-nonequivalent configurations and

the Pb-Br-Pb average distortion angle in the tetragonal alloy system at various concentrations.
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Figure S9 Relationship between formation energies of symmetry-nonequivalent configurations and
the Pb-Br-Pb average distortion angle in the orthorhombic alloy system at various concentrations.
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Figure S10 Relationship between formation energies of symmetry-nonequivalent configurations

and the Pb-X-Pb (X=Br/Cl) average distortion angle in the cubic alloy system at various

concentrations. Red dots represent convex point configuration.
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Figure S11 Relationship between formation energies of symmetry-nonequivalent configurations
and the Pb-X-Pb (X=Br/Cl) average distortion angle in the tetragonal alloy system at various

concentrations. Red dots represent convex point configuration.
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Figure S12 Relationship between formation energies of symmetry-nonequivalent configurations
and the Pb-X-Pb (X=Br/Cl) average distortion angle in the orthorhombic alloy system at various
concentrations. Red dots represent convex point configuration.
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Figure S13 The relative positions in the convex hull diagram of configurations containing the left
side two low symmetric octahedra of the three alloy systems (a) cubic (b) tetragonal (c)
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Figure S14 Molecular simulations at an equilibrium temperature of 500 K for cubic convex point
configurations (b), tetragonal convex point configurations (g) and orthorhombic convex point

configuration (1).
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