Reg. No: 2024/53/N/ST5/02498; Principal Investigator: mgr Jan Andrzej Rzepiela
DESCRIPTION FOR GENERAL PUBLIC

The world of materials science is constantly evolving, and one of the most exciting frontiers in this
field involves the development of advanced materials with unique properties. The proposed project
is entitled "Chiral Luminophores Based on Covalent Organic Frameworks Functionalized by Metal
Complexes.” This research focuses on creating sophisticated materials that combine special features
such as chirality, luminescence, and durability, which will be possible thanks to the combination
of covalent organic Frameworks (COF) and metal complexes. To understand this project's
significance and potential impact, let's break down these components and explore how they come
together.

Covalent Organic Frameworks are a relatively new class of materials composed of light elements
(such as carbon, hydrogen, nitrogen, and oxygen) linked by strong covalent bonds to form porous,
crystalline structures. These frameworks are highly ordered, meaning they have a regular, repeating
structure at the molecular level. COFs are known for their stability, large surface area, and tunable
porosity, which makes them excellent candidates for a variety of applications, including gas storage,
and catalysis. Moreover, their structure allows for the introduction of elements such as metal
complexes, which significantly affects the properties of the obtained hybrids.

Luminophores are materials that emit light when they are excited by an external energy source, such
as ultraviolet light. Luminescent properties can be used in a variety of technologies, from displays
to bioimaging tools. By integrating luminophores inside COFs, researchers aim to create materials
that not only emit light but do so in a controlled and efficient manner.

Chirality is a property of asymmetry where a molecule cannot be superimposed on its mirror image,
much like how our left and right hands are mirror images but not identical. Incorporating chirality
into materials can lead to unique optical properties, which are highly desirable in the development
of advanced sensors, electronic devices, and more.

The goal of this project is to develop chiral luminophores that are embedded within covalent organic
frameworks. This complex combination aims to harness the best properties of each component,
resulting in a material with novel and highly desirable characteristics.

The resulting materials from this project will have a wide range of potential applications. For instance,
chiral luminophores in COFs could be used in the development of advanced optoelectronic devices,
such as organic light-emitting diodes (OLEDs) and displays. Their unique luminescent properties
could lead to more efficient and brighter devices. Another potential usage will be in Sensing and
Detection. The chiral and luminescent properties of these materials make them ideal for use
in sensors. They could be used to detect specific molecules, such as pollutants or biological markers,
with high sensitivity and selectivity. Integration of metal complexes into these materials could result
in highly effective catalysts for chemical reactions. These could be used in various industrial
processes, including the production of pharmaceuticals and chemical reagents.

The project "Chiral Luminophores Based on Covalent Organic Frameworks Functionalized by Metal
Complexes" represents a cutting-edge effort in materials science to create advanced materials with
unique and highly desirable properties. By combining the stability and tunability of COFs,
the chirality essential for specific interactions, and the luminescence for optical applications,
researchers are paving the way for a new generation of materials with wide-ranging applications.
The success of this project could lead to significant advancements in technology, and industry,
showcasing the transformative potential of interdisciplinary scientific research.



