Accepted Manuscript

Benzo[1,2,5]thiadiazole dyes: Spectral and electrochemical properties and their
relation to the photovoltaic characteristics of the dye-sensitized solar cells

Maria Grishina, Oleg Bol'shakov, Andrey Potemkin, Vladimir Potemkin

Pl S0143-7208(17)30656-3
DOI: 10.1016/j.dyepig.2017.05.020
Reference: DYPI 5982

To appearin:  Dyes and Pigments

Received Date: 29 March 2017
Revised Date: 28 April 2017
Accepted Date: 6 May 2017

Please cite this article as: Grishina M, Bol'shakov O, Potemkin A, Potemkin V, Benzo[1,2,5]thiadiazole
dyes: Spectral and electrochemical properties and their relation to the photovoltaic characteristics of the
dye-sensitized solar cells, Dyes and Pigments (2017), doi: 10.1016/j.dyepig.2017.05.020.

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.2017.05.020

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

Benzo[1,2,5]thiadiazole dyes: spectral and electrochemical propertiesand ther relation to the
photovoltaic characteristics of the dye-sensitized solar cells
Maria Grishind, Oleg Bol'shako®, Andrey Potemkifhand Vladimir Potemkih?
! Laboratory of Computational Modelling of Drugs,uflo Ural State University, 76, pr. Lenina,
Chelyabinsk, 454080, Russia
2 Nanotechnology Education and Research CenterhSdnai State University, 76, pr. Lenina, Chelyakins
454080, Russia
3 University of Information Technologies, Mechanarsd Optics, 49, Kronverkskiy prospekt, St Petergbur
197101, Russia

Corresponding author: Maria Grishina: marialgri29@dg.com, grishinama@susu.ru

Oleg Bol'shakov: bolshakovoi@susu.ru

Andrey Potemkin: appanpotemkin@gmail.com

Vladimir Potemkin; potemkinva@susu.ru

Abstract

Important aspects of dye-sensitized solar cells SO§ fabrication based on dyes including
benzothiadiazole unit were investigated. Two absamgpeaks of the dyes covering the 330-551 nmoregi
and possessing moderate band energy gap (1.88 €®)lwere found to be important to demonstraté hig
photovoltaic efficiency#>8) in metal free iodide/iodine electrolyte compb&¥5SCs. Furthermore, the dye
energy band gap determined from optical spectraedses with the increase of DSSCs short circuit
photocurrent density, which in turn linearly incsea the photovoltaic efficiency of DSSCs. While the
RedOx potentials of dyes are less functionallyteglao the photovoltaic properties of the DSSCsijrth
appropriate values (0.67 Ex < 1.1 V and -1.75 E < -0.91 V) can be important for efficient DSSCs.
Fabrication details increasing photovoltaic effimg of the devices based on dyes with benzothiathaz
unit were found. The relationships obtained in Wk can be used for preliminary prognosis whether

newly synthesized dye is a promising metal-freessizer for DSSCs or not.
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