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PhD Thesis Project Offer

(valid during the calendar year 2025)

Provisional Title of the Doctoral Thesis

Catalytic CO, fixation processes for the design of new biosustainable materials of industrial
interest and advanced applications, employing multinuclear scorpionate systems

Subject area* / Research line

Inorganic Chemistry / Development of catalysts and photocatalysts for application in
environmental processes and CO, capture

Summary of the Doctoral Thesis (maximum 300 words)

This Thesis Project aims to implement innovative solutions to mitigate, on one hand, one of the
most serious environmental issues: the accumulation of plastic waste in seas and oceans derived
from fossil fuels, whose resistance to degradation results in their persistence in the environment
for decades. Another major environmental consequence of fossil fuel use is the increased
concentration of greenhouse gases such as CO, in the atmosphere, as well as in the oceans,
whose accumulation is driving global temperature rise and threatening the survival of diverse
marine ecosystems.

Thus, the search for solutions to these critical issues represents a major challenge that scientists
must address in response to this urgent social demand. In this context, the design of more
efficient methods for the development of materials capable of high CO, uptake, as well as the
partial or complete replacement of costly and polluting petrochemical-derived reagents with
more affordable CO,, represents a viable and promising strategy. This goal is particularly
compelling when such materials are also 100% bio-renewable, sustainable, and functionalizable,
thereby enabling the incorporation of additional properties for use in advanced applications.

Is the development of this thesis associated with the execution of any research project? If so,
provide details of the project (title, funding entity, and execution period)

Project Title: “Catalytic Processes for the Design of Sustainable Materials with Industrial
Relevance and Advanced Properties (CATAMATSOS)”

Total Budget: €138,000.00

Funding Agency: Ministry of Science, Innovation and Universities. State Research Agency
(PID2023-1472400B-100). R&D&I PROJECTS (CHALLENGES Program)

Participating Institutions: Rey Juan Carlos University

Project Duration: From December 2024 to November 2027

Principal Investigators: Prof. Dr. Agustin Lara Sanchez and Dr. Luis Fernando S-Barba Merlo
(University of Castilla-La Mancha and Rey Juan Carlos University)

Number of Participating Researchers: 13

Academic Profile of the Student (maximum 200 words)

Graduate in Chemistry, preferably with a Master's degree in Inorganic Chemistry, Organometallic
Chemistry, or Homogeneous Catalysis.
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Contact: institutional email of the Supervisor

‘ luisfernando.sanchezbarba@uric.es

Institutional Website of the Supervisor

‘ https://gestion2.urjc.es/pdi/ver/luisfernando.sanchezbarba

*See the Subject Areas at https://www.urjc.es/informacion-practicattoferta-proyectos-de-tesis.
Each project will be included in a single subject area.




