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Introduction — Lead Halide Perovskite Solar Cells

Compounds with the general

formula: ABX3

Large cation A:

cesium, methylammonium, formamidinium
Metal cation B:

lead, tin

Halide ion X:

jodide, bromide, chloride
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Introduction — Lead Halide Perovskite Solar Cells
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Lead Halide Perovskites: Lead Acetate-Based Precursor

Synthesis route of MAPDI;:

« For conventional lead lodide (Pbl,) based precursor : MAIl + Pbl,=—>MAPDbDI,
* For lead acetate (PbAc,) based precursor: 3MAI + PbAc, = MAPDI; + 2MAAC
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Lead Halide Perovskites: Lead Acetate-Based Precursor

Benefits of the lead acetate route

« Ultrasmooth, pinhole free films

* Very short annealing times

» Better photovoltaic performance

* No need for strongly complexing solvents (DMSO)

* No need for anti-solvent or gas-assisted film formation

Nat Comm. 2015, 6, 614 MONASH
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Lead acetate only used in MAPI Perovskite

Lead A-cation Halide
Source Source Source

Lead Halide Volatile
Perovskite

(1) PbAc, + MAX + 2MAX ——»  MAPbXs + 2MAAc |
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Can we make methylammonium-free perovskite (FACs) from PbAc,?
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Synthesis of FACs perovskite from PbAc,

Lead A-cation Halide Lead Halide Volatile
Source Source Source Perovskite Component

(1) PbAc, + MAX + 2MAX —»  MAPbX; + 2MAAc |

(2) PbAc, + FAX,CsX + 2FAX
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Synthesis of FACs perovskite from PbAc,

Lead A-cation Halide Lead Halide Volatile
Source Source Source Perovskite Component

(1) PbAc, + MAX + 2MAX —»  MAPbX; + 2MAAc |

(2) PbAc, + FAX,CsX + 2FAX X—> FACs, PbX, +

(2b) Side Reaction in Reaction (2):

3FA*+3AcO—» | ' +3NH3l+3AcoH!
o

sym-triazine
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Synthesis of FACs perovskite from PbAc,

(1)

(2)

(3)

Lead
Source

Halide
Source

A-cation
Source

PbAc, + MAX + 2 MAX

PbAc, + FAX,CsX + 2FAX

PbAc, + FAX, CsX + 2MAX

Lead Halide

Perovskite

—— -~ MAPbX,
X—> FA,Cs, PbX;

Volatile

Component

+ 2MAAc |

Zhao et al., Energy & Environmental Science, 2023, 16, 138-147
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Synthesis of FACs perovskite from PbAc,

Lead A-cation Halide Lead Halide Volatile
Source Source Source Perovskite Component

(1) PbAc, + MAX + 2MAX ——»  MAPbX; + 2MAAc |

(2) PbAc, + FAX,CsX + 2FAX X—> FACs, PbX; +

(3) PbAc, + FAX,CsX + 2MAX X—> FACs,,PbX; +

(3b) Side Reaction in Reaction (3):

H
FA* + MA*+ AcO" —» _N_NHz" + NH;| + AcOH!

N-methylformamidinum
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Dr. Sebastian Furer

Synthesis of FACs perovskite from PbAc,

MA-Ac-FACs
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Synthesis of FACs perovskite from PbAc,

Lead A-cation Halide Lead Halide Volatile
Source Source Source Perovskite Component

(1) PbAc, + MAX + 2MAX —»  MAPbXs; + 2MAAc |

(2) PbAc, + FAX,CsX + 2 FAX K>

mn
=
O

S5...PbX, +

(3) PbAc, + FAX,CsX + 2MAX X—> FACs;,PbX; +

(4) PbAc, + FAX,CsX + 2 NH.X » FACs,,PbX; + 2NH.Ac]

+
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Synthesis of FACs perovskite from PbAc,

(1) NHy + AcO =" AcOH+NH

NHa

/\ NH.'
(2) H:'N/\NH" )\

HaN NHz
FA* \?/
NH,
NH,Ac
> %
spin or blade coating ‘ thermal annealing
in air (120 °C, 40mins)
Precursor Film Perovskite Film
FA* NH,* Cs* Pb? |'/Br Ac’ DMF FA0.83CS0.17Pb(lo.sBro.1)s

MONASH

Zhao et al., Energy & Environmental Science, 2023, 16, 138-147 ¢ ) : :
o University




Characterizations of FA, 4;Cs, -Pb(l;4Bry;); made via PbAc, route

Reference:
Conventional Pbl, route

Target:
PbAc, route
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Prof. Jianfeng Lu

Blade coated PSCs and PSMs from PbAc2
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Stability: PSCs

Thermal Stability MPPT (n-i-p in nitrogen PTAA was used as HTM)
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Lead Acetate-Based Precursors for High Open-Circuit Voltage WBG PSCs

FAX, CsX + Pb(Ac/Cl), + NH,X = FA Cs, PbX, + 2NH,(Ac/Cl)

Evaporation Rate: NH,Cl| < NH,Ac

FA; 55C8; 17PD(15 4815 ),
E,=1.66eV
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Thank you for your attention!
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