
Accepted Manuscript

Title: A theoretical exploration of the effect of fluorine and
cyano substitutions in diketopyrrolopyrrole-based polymer
donor for organic solar cells

Authors: Zhi-Wen Zhao, Qing-Qing Pan, Shuang-Bao Li,
Yu-Ai Duan, Yun Geng, Min Zhang, Zhong-Min Su

PII: S1093-3263(17)30465-5
DOI: http://dx.doi.org/doi:10.1016/j.jmgm.2017.07.027
Reference: JMG 6986

To appear in: Journal of Molecular Graphics and Modelling

Received date: 19-6-2017
Revised date: 24-7-2017
Accepted date: 25-7-2017

Please cite this article as: Zhi-Wen Zhao, Qing-Qing Pan, Shuang-Bao Li, Yu-
Ai Duan, Yun Geng, Min Zhang, Zhong-Min Su, A theoretical exploration
of the effect of fluorine and cyano substitutions in diketopyrrolopyrrole-based
polymer donor for organic solar cells, Journal of Molecular Graphics and
Modellinghttp://dx.doi.org/10.1016/j.jmgm.2017.07.027

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 proof
before it is published in its final 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://dx.doi.org/doi:10.1016/j.jmgm.2017.07.027
http://dx.doi.org/10.1016/j.jmgm.2017.07.027


1 
 

A Theoretical Exploration of the Effect of Fluorine and Cyano Substitutions in 

Diketopyrrolopyrrole-based Polymer Donor for Organic Solar Cells 

 

Zhi-Wen Zhao,a Qing-Qing Pan,a Shuang-Bao Li,a Yu-Ai Duan,b Yun Geng*a, Min Zhang and Zhong-Min Su*a 

 

aInstitute of Functional Material Chemistry, Faculty of Chemistry, Northeast Normal University, Chang Chun 

130024, Jilin, P. R. China. E-mail: gengy575@nenu.edu.cn; zmsu@nenu.edu.cn 

bDepartment of Chemistry, Capital Normal University, Beijing 100048, Peoples' Republic of China 

 

Graphical abstract 

 

 

Highlights： 

 Explaining the effect of fluorine and cyano substitution in polymer donor 

materials from a theoretical perspective. 

 The substituent of asymmetric-cyano-groups and fluorine in polymer 3 and 4 

performs better balance between large open-circuit voltage (Voc) and high 

short-circuit current (Jsc) in OSCs. 

 The designed molecules 3 and 4 with higher ratios of intermolecular charge 

transfer and recombination rates (kinter-CT/kinter-CR) are promising donor 

materials.  

 

Abstract: A series of polymer donor materials 1-5 based on diketopyrrolopyrrole and 

thiophene unit which have been widely used in organic solar cells (OSCs) were 

investigated based on quantum chemical calculations. The effect of fluorine and 

cyano substitutions in polymer donor materials was focused on. Based on the 

investigation on electronic structures and optical properties of the reported molecules 

1 and 2 and the analysis on some parameters relevant to charge dissociation ability at 
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