Author’s Accepted Manuscript

Non-Halogenated ~ Solvent-Processed  Single- P
Junction Polymer Solar Cells with 9.91% na noengrgy
Efficiency and Improved Photostability

Xunfan Liao, Lin Zhang, Xiaotian Hu, Lie Chen,
Wei Ma, Yiwang Chen

www.elsevier.comvlocate/nanoenergy

PIIL: S2211-2855(17)30549-9
DOI: http://dx.doi.org/10.1016/j.nanoen.2017.09.011
Reference: NANOEN2187

To appear in:  Nano Energy

Received date: 22 August 2017
Revised date: 1 September 2017
Accepted date: 5 September 2017

Cite this article as: Xunfan Liao, Lin Zhang, Xiaotian Hu, Lie Chen, Wei Ma and
Yiwang Chen, Non-Halogenated Solvent-Processed Single-Junction Polymer
Solar Cells with 9.91% Efficiency and Improved Photostability, Nano Energy,
http://dx.doi.org/10.1016/j.nanoen.2017.09.011

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.


http://www.elsevier.com/locate/nanoenergy
http://dx.doi.org/10.1016/j.nanoen.2017.09.011
http://dx.doi.org/10.1016/j.nanoen.2017.09.011

Non-Halogenated Solvent-Processed Single-Junction Polymer Solar Cells with
9.91% Efficiency and Improved Photostability
Xunfan Liao®®, Lin Zhang®, Xiaotian Hu®, Lie Chen**", Wei Ma*® and Yiwang

Chen*2P

#College of Chemistry, Nanchang University, 999 Xuefu Avenue, Nanchang 330031,
China
bJiangxi Provincial Key Laboratory of New Energy Chemistry/Institute of Polymers,
Nanchang University, 999 Xuefu Avenue, Nanchang 330031, China
“State Key Laboratory for Mechanical Behavior of Materials, Xi’an Jiaotong
University, 28 Xianning West Road, Xi’an 710049, China
Key Laboratory of Green Printing, Institute of Chemistry, Chinese Academy of
Sciences (ICCAS), 2 Zhongguancun Beiyi Street, Beijing 100190, China

Corresponding author. Tel.: +86 791 83968703; fax: +86 791 83969561. E-mail:
ywchen@ncu.edu.cn (Y. Chen); msewma@mail.xjtu.edu.cn (W. Ma);
chenlie@ncu.edu.cn (L. Chen).

Author contributions. X. Liao and L. Zhang contributed equally to this work.

Abstract

High-efficiency bulk heterojunction (BHJ) polymer solar cells (PSCs) with power
conversion efficiencies of 9.91% are achieved by using non-halogenated and
environment-friendly solvent. To the best of our knowledge, it is the champion
efficiency achieved by the random polymer based PSCs which are processed with all
non-halogenated solvents. The photostability of the PSCs processed from halogenated
solvent and non-halogenated solvent is intensively investigated by using grazing
incidence wide-angle X-ray scattering (GIWAXS) combined with resonant soft X-ray
scattering (R-SoXS) measurement, which is found to be efficient in monitoring the
changes of the blend film morphology during irradiation. The results suggest that the
crystallinity of the polymer as well as the domain purity of the blends with

1,8-diiodooctane (DIO) residual decrease dramatically in the illumination condition,
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