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Name of the project

IRN AP26100661 "Synthesis, characterization, and
evaluation of novel anthracenyl-functionalized TPA-
mono-, bis-(thienothiophene), and tetrathienoacene metal-
free organic dyes: multifunctional applications in dye-
sensitized solar cells, energy storage devices, and
supercapacitors”

Relevance

The relevance of this study stems from the need to develop
and scale up sustainable, clean energy sources and related
technologies, which is now recognized worldwide as an
urgent task. Most renewable clean energy sources are
highly dependent on the time of day and regional weather
conditions. Therefore, the efficient use of these
intermittent energy sources requires the development of
appropriate energy conversion and storage devices.

Purpose

synthesize new metal-free organic compounds that can
effectively function as energy storage devices and dyes for
solar photovoltaic cells

Obijectives

1) Synthesize new sets of metal-free organic compounds
with improved n-donor and acceptor functionalities to
enhance energy storage and conversion efficiency;

2) Explore the potential use of the synthesized compounds
as dyes in dye-sensitized solar cells (DSSCs);

3) Conduct a detailed evaluation of the electrochemical
properties of the synthesized compounds, including their
ability to function as components of energy storage
devices and supercapacitors.

Expected and achieved results

1) New sets of metal-free organic compounds with
improved m-donor and acceptor functionalities will be
synthesized to enhance energy storage and conversion
efficiency;

2) The potential use of the synthesized compounds as dyes
in dye-sensitized solar cells (DSSCs) will be explored;

3) A detailed evaluation of the electrochemical properties
of the synthesized compounds, including their ability to
function as components of energy storage devices and
supercapacitors, will be conducted.
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Usage

The synthesis and use of new organic dyes in solar cells
will improve their efficiency and reduce their cost. The
development of these systems will allow regions,
particularly remote and resource-poor ones, to utilize local
renewable energy sources to increase energy
independence. The fundamental and practical knowledge
gained will enable further research to address pressing
energy challenges. These initiatives can significantly
contribute to sustainable development and improved
quality of life, as well as support scientific and
technological progress in the field of renewable energy.
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