
Accepted Manuscript

New organic sensitizers using 4-(cyanomethyl)benzoic acid as an acceptor group for
dye-sensitized solar cell applications

Akhil Gupta, Vanessa Armel, Wanchun Xiang, Ante Bilic, Richard A. Evans

PII: S0143-7208(14)00347-7

DOI: 10.1016/j.dyepig.2014.08.023

Reference: DYPI 4507

To appear in: Dyes and Pigments

Received Date: 11 June 2014

Revised Date: 25 August 2014

Accepted Date: 26 August 2014

Please cite this article as: Gupta A, Armel V, Xiang W, Bilic A, Evans RA, New organic sensitizers using
4-(cyanomethyl)benzoic acid as an acceptor group for dye-sensitized solar cell applications, Dyes and
Pigments (2014), doi: 10.1016/j.dyepig.2014.08.023.

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.dyepig.2014.08.023


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

New organic sensitizers using 4-(cyanomethyl)benzoic acid as an acceptor group for 

dye-sensitized solar cell applications 

Akhil Guptaa,b*, Vanessa Armelc, Wanchun Xiangd, Ante Bilice, Richard A. Evansa,*  

a CSIRO Manufacturing, Bag 10, Clayton South Victoria 3169 Australia; akhil.gupta@csiro.au; 

richard.evans@csiro.au 

b Medicinal Chemistry, Monash Institute of Pharmaceutical Sciences, Monash University, Parkville Victoria 

3052 Australia; akhil.gupta@monash.edu 

c Universite de Montpellier II, 1 place Eugene Bataillon, 34095 Montpellier, France 

d Department of Chemistry, Faculty of Science, Monash University, Wellington Road, Clayton 3800 Victoria, 

Australia 

e CSIRO Computational Informatics, Private Bag 33, Clayton South 3169, Victoria, Australia 

 

Key Words 

Dye-sensitized solar cells, Donor-π-acceptor, Oligothiophene, 4-(cyanomethyl)benzoic acid 

 

Abstract 

 

Two design elements for donor-acceptor organic dyes used in dye-sensitized solar cells 

(DSSCs) are presented. 4-(Cyanomethyl)benzoic acid was used as an acceptor group and was 

compared to the commonly used cyanoacrylic acid acceptor group in a pair of otherwise 

structurally equivalent sensitizers. The 4-(cyanomethyl)benzoic acid based dyes showed 

significantly improved photovoltaic performance when tested in DSSCs. Furthermore, it was 

shown that the replacement of the bridging para-phenyl group with a thiophene group in 

triarylamino-oligothiophene-based sensitizers resulted in a significant spectral red-shift and 

improved device performance when tested in DSSCs. DSSCs that were constructed using a 

sensitizer embodying both the design features show an increase in electron lifetime when 
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