ﬁ.
&
Swansea University ‘Cronfa

Prifysgol Abertawe Setting Research Free

Cronfa - Swansea University Open Access Repository

This is an author produced version of a paper published in:
Solar Energy

Cronfa URL for this paper:
http://cronfa.swan.ac.uk/Record/cronfa44851

Paper:

Liu, Z., Liu, K., Wang, H., Jain, S., Duan, J., He, T., Fan, R., Yang, J., Liu, H. et. al. (2018). Solvent engineering
approach via introducing poly (3, 4-ethylene dioxy-thiophene)—poly (styrene sulfonate) (PEDOT:PSS) into
photosensitive absorber layer for ambient temperature processed efficient inverted planar perovskite solar cells. Solar
Energy, 176, 1-9.

http://dx.doi.org/10.1016/j.solener.2018.10.025

This item is brought to you by Swansea University. Any person downloading material is agreeing to abide by the terms
of the repository licence. Copies of full text items may be used or reproduced in any format or medium, without prior
permission for personal research or study, educational or non-commercial purposes only. The copyright for any work
remains with the original author unless otherwise specified. The full-text must not be sold in any format or medium
without the formal permission of the copyright holder.

Permission for multiple reproductions should be obtained from the original author.

Authors are personally responsible for adhering to copyright and publisher restrictions when uploading content to the
repository.

http://www.swansea.ac.uk/library/researchsupport/ris-support/


http://cronfa.swan.ac.uk/Record/cronfa44851
http://dx.doi.org/10.1016/j.solener.2018.10.025
http://www.swansea.ac.uk/library/researchsupport/ris-support/ 

Electronic Supplementary Information

Solvent engineering approach via introducing poly (3,
4-ethylene dioxy-thiophene)—poly (styrene sulfonate)
(PEDOT:PSS) into photosensitive absorber layer for
ambient temperature processed efficient inverted planar

perovskite solar cells

Zhiyong Liu®", Kaikai Liu?,, Huihui Wang®, Sagar M. Jain%, Junjie Duan?,

Tingwei He?, Ruimei Fan¢, Jien Yang?, Hairui Liu?, Feipeng Zhang®

2 Department of Physics and Materials Science, Henan Normal University,

Henan Key Laboratory of Photovoltaic Materials, Xinxiang 453007, China

b College of Civil Engineering and Architecture, Jiaxing University,

Zhejiang 314001, China

¢ College of Engineering, Swansea University Bay Campus, Fabian Way,

SA1 8EN Swansea, United Kingdom.

d Civil and Environmental Engineering Department, The University of

Delaware Newark, DE. 19716.USA

¢ Institute of Physics, Henan University of Construction, Pingdingshan

467036, China



0% 05% 1.0% 1.5% 2.0%

11 1

IO% 0.5% 10% 15% 2.0%

Fig. S1 The photograph of (up)mixed DMF solvents with different volume ratio

of PEDOT:PSS aqueous solution and (down) Perovskite precursor solution
fabricated with the mixed solvents of DMF and PEDOT:PSS aqueous solution

(different volume ratios of 0 v%, 0.5 v%, 1.0 v%, 1.5 v%, 2.0 v%).
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Fig. S2 The J-V curves of the devices based on different perovskite films: (Black
line) pure perovskite; (Red line) perovskite doped with 1.5 v% PEDOT:PSS;

(Blue line) perovskite doped with 1.5 v% H20, respectively.
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Fig. S3 The mean and standard deviations of the (a) PCE, (b) Voc, (c) Jsc, (d) FF,
(e) Rs and (f) Rsh of the PSCs based on CH3NH3PbI3-xCIx-PEDOT:PSS film with
different volumes of PEDOT:PSS additives (0 v%, 0.5 v%, 1.0v%, 1.5 v%, and 2.0

v% ).
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Fig. S4 UV/Vis absorption spectra of the PSCs based on
CH3NH3PbI3-xCIx-PEDOT:PSS film with different volumes of PEDOT:PSS

additives (0 v%, 0.5 v%, 1.0 v%, 1.5 v%, and 2.0 v%).
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Fig. S5 X-ray diffraction patters of perovskite film with different volume ratio of




the PEDOT:PSS additives (0 v%, 0.5 v%, 1.0v%, 1.5 v%, and 2.0 v% ).
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Fig. S6 The X-ray diffraction patters of the PEDOT:PSS film and the ITO

substrate.
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Fig. S7 The hole mobility measurement: the device structure with a hole-only

(a) and the corresponding current-voltage curve for device based on

perovskite film without and with the PEDOT:PSS (b).
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Fig. S8 Normalized steady-state PL spectra of perovskite films without and with

the PEDOT:PSS additive on the glass.
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Fig. S9 Photoluminescence spectra of perovskite film without additive
deposited on ITO substrate and on PEDOT:PSS film, perovskite film with 1.5 v%

PEDOT:PSS additive on PEDOT:PSS film.



