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Abstract

Project Code: TRG588211
Project Title: Design and synthesis of Ru-borondipyrromethene sensitizers for
dye-sensitized solar cells
Investigator: Dr. Sompit Wanwong
Division of Material Technology
School of Energy, Environment and Materials

King Mongkut’s University of Technology Thonburi

E-mail Address: sompit.wan@kmutt.ac.th

Project Period: 3 years

In this project, we focus on molecular design of boron dipyrromethene dyes and
understanding structure-property relationships to enhanced light absorption properties that
lead to enhanced dye-sensitize solar cells efficiency. The work in this project can be
divided into four parts. The first part involved development of triphenylamine-BODIPY-
triphenylamine triad, in which triphenylamine units serve as donors. The optical and
electrochemical properties and theoretical calculation have been reported. Next, in the
second part, we further incorporated BODIPY triad with bipyridyl to obtain BODIPY ligand.
However, this step was not successful. Alternatively, in the third part, we employed
BODIPY triad as co-sensitizers with N719 and found that small amount of BODIPY triad
can increased overall PCE of DSSC up to 66% as compared to the device containing
only N719 dye. The forth part is extension work of BODIPY dyes. We investigated effect
of dyads and triads structures of BODIPY on optical and electrochemical properties and
field effect transistor (FET) property. We found that FET device containing carbazole-
BODIPY-cabazole exhibited hole mobility as high as 2.95 X 10° cm’/V-s.
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