Accepted Manuscript

Organic dyes based on triphenylamine for dye-sensitized solar cells:

Structure-property relationships®

Huixia Shang , Qikai Li, Kejian Jiang, Xiaowei Zhan

Pll:
DOI:
Reference:

To appear in:

Received date:

Revised date:

Accepted date:

S2095-4956(16)30007-9
10.1016/j.jechem.2016.03.007
JECHEM 131

Journal of Energy Chemistry

3 November 2015
2 February 2016
4 February 2016

JOURNAL OF ENERGY CHEMISTRY

http://www.journals.elsevier.com/
journal-of-energy-chemistry/

Please cite this article as: Huixia Shang , Qikai Li, Kejian Jiang, Xiaowei Zhan , Organic dyes based
on triphenylamine for dye-sensitized solar cells: Structure-property relationships®, Journal of Energy
Chemistry (2016), doi: 10.1016/j.jechem.2016.03.007

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/10.1016/j.jechem.2016.03.007
http://dx.doi.org/10.1016/j.jechem.2016.03.007

Organic dyes based on triphenylamine for dye-sensitized solar cells: Structure-property relationships

Huixia Shang?, Qikai Li®, Kejian Jiang®, Xiaowei Zhan®"
®Handan Key Laboratory of Organic Small Molecule Materials, Handan University, Handan 056005, Hebei, China
®Institute of Chemistry, Chinese Academy of Sciences, Beijing 100190, China
‘Department of Materials Science and Engineering, College of Engineering, Key Laboratory of Polymer Chemistry

and Physics of Ministry of Education, Peking University, Beijing 100871, China

Article history:

Received 3 November 2015
Revised 2 February 2016
Accepted 4 February 2016

Available online

Abstract

Three new organic dyes based on triphenylamine with'a structure of A-D-A-D-A (D1), A-D-A (D2) and D-A (D3)
were designed, theoretically calculated and synthesized for dye-sensitized solar cells. Dye D1 exhibits a broader
absorption than D2 and D3, due to the intramolecular charge transfer between the donor triphenylamine and the
acceptor benzothiadiazole. Dye D1 exhibits,a lower HOMO and a lower LUMO than D2 and D3 due to the
electron-withdrawing benzothiadiazole. The number of anchoring group cyanoacrylic acid has no obvious influence
on absorption and energy. levels of D2 and D3. The LUMO of D1 locates on benzothiadiazole rather than
cyanoacrylic acid anchoring groups, while the LUMOs of D2 and D3 are localized on cyanoacrylic acid. D2 and
D3 give highersshort-circuit current density than D1. D3 with one anchoring group gives the highest open-circuit

voltage. Consequently, the D3-based device gives the highest efficiency.
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