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Enhancing the Performance of Perovskite Solar Cells through Antisolvent

Engineering

ABSTRACT

In the present study, the impact of antisolvents—ethyl acetate, chlorobenzene, and diethyl
ether—on the quality of the perovskite layer and the performance of the resulting solar cells
was investigated. The perovskite layers, crystallized using these antisolvents, were evaluated
through structural, morphological, and optical characterization techniques. The results
demonstrate that the choice of antisolvent plays a crucial role in improving the properties of
the absorber layer. Among the investigated samples, ethyl acetate led to the formation of a
layer with higher crystallinity, improved morphological uniformity, and enhanced light
absorption capability. Photovoltaic performance results indicated that the device optimized
with ethyl acetate achieved a power conversion efficiency of 12.67%, representing an
improvement of approximately 13% and 156% compared to those prepared with chlorobenzene
(11.16%) and diethyl ether (4.93%), respectively. Furthermore, the maximum external
quantum efficiency for the ethyl acetate-optimized cell reached approximately 80%, indicating
the superior effectiveness of this antisolvent in reducing structural defects and facilitating

charge transfer.

Keywords: Perovskite solar cells, light-absorbing layer, antisolvent crystallization, ethyl
acetate.
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. Perovskite solar cells (PSCs)

. Power conversion efficiency (PCE)

. Tandem

. Internet of things (loT)

. Building-integrated photovoltaics (BIPV)
. Fluorine doped tin oxide (FTO)

. Electron-transporting layer (ETL)

. Hole-transporting layer (HTL)

© o0 N o o B~ O w N P

. Exciton
10. Antisolvent
11. Band gap

12. Short circuit current density (Jsc)



13. Open circuit voltage (Voc)

14. Fill factor

15. Quantum efficiency

16. Photoanode

17. Patterned etching

18. Annealing

19. Spin-coating

20. Field emission scanning electron microscopy (FESEM)
21. Steady-state photoluminescence (PL) spectroscopy
22. Current density-voltage (J-V)

23. Incident photon to current efficiency (IPCE)

24. Tauc model
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