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Dear colleagues, partners, and guests,

It is a privilege to join such a vibrant community of 
researchers, partners, and supporters today to celebrate 
our 2024 and 2025 ULB-VUB Syensqo Award laureates.

At Syensqo, we believe science is the key to solving 
society’s greatest challenges. Supporting and 
recognizing the work of our laureates — as well as 
encouraging the next generations of STEM students —  
is a very important part of this.

In today’s complex and fast-changing world, where 
the value and validity of scientific research is 
increasingly questioned, holding on to this conviction 
is more important than ever. Science remains the 
key to progress and is our best hope to confront the 
challenges the world faces — and it is our responsibility 
to demonstrate this.

At Syensqo, we describe ourselves as Explorers. This 
same spirit is embodied by our laureates. They too, 
are Explorers, inspiring us with their commitment to 
challenging preconceived ideas and established 
theories, their belief in the power of science to change 
the world and their conviction that what they are doing 
will make a difference. 

On behalf of everyone at Syensqo, thank you for your 
hard work, your curiosity, and your commitment to 
making the world a better place. Keep exploring, keep 
questioning, and keep believing in the impact of your 
work — because it truly matters.

Thomas Canova
Head of Research  
and Innovation at Syensqo



Dear attendees and participants,

It is my great pleasure to welcome you to the ULB-VUB 
Syensqo Awards, an event dedicated to celebrating 
scientific excellence, curiosity and communication in 
PhD study.

First launched in 1989 by Mr. Jacques Solvay, these 
awards shine a spotlight on the most outstanding PhD 
research from the Faculties of Sciences and Engineering 
at the Université Libre de Bruxelles and the Vrije 
Universiteit Brussel. 

The awards not only recognize the remarkable research 
in physics and chemistry carried out by our laureates, 
but also their ability to communicate science in a way 
that inspires and connects with everyone — specialists 
and non-specialists alike.

The qualities we celebrate in our laureates today — 
clarity, creativity and real-world impact — remind us 
that science is about more than advancing knowledge; 
it’s about being able to share that knowledge in ways 
that spark curiosity, foster understanding and open new 
possibilities for society.

On behalf of the jury, I invite you to join us in celebrating 
the achievements of these talented young scientists and 
wish them every success as they embark on the next 
chapters of their journeys.

Marie Béatrice Madec
Chairwoman of the Jury



LAUREATES 
2024



PhD in Engineering 
Sciences, 
VUB

Prof. Christof Devriendt, Prof. Wout Weijtjens

Wind turbines are vital components of the energy 
transition. Their optimal structural life management is 
crucial for sustainable and accessible wind energy. This 
work introduces a methodology for monitoring fatigue 
life in offshore wind farms using operational turbine data 
and accelerometers. Employing machine learning, the 
methodology estimates farm-wide fatigue loads in real 
foundations without requiring strain gauges (expensive 
maintenance). Thus, the developed approach can assist 
wind farm operators in efficient park management and 
operational cost reduction by enabling extending turbine 
lifespan and fatigue-aware farm control, ensuring all 
turbines are utilized to the fullest of their structural lives.

Data-driven methodologies 
for farm-wide fatigue load 
estimation on offshore wind 
turbines

DE NOLASCO 
SANTOS  
Francisco 

PROMOTORS

DOCTORAL THESIS 
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PhD in Engineering 
Sciences and 
Technology,  
ULB

Prof. Stéphane Godet (ULB) and Prof. Frédéric Prima 
(Chimie ParisTech) - Co-supervision & Double  
doctoral Degree

Titanium alloys for aerospace applications suffer from 
low work-hardening capabilities. Efforts to enhance work-
hardening by Transformation Induced Plasticity and/or 
Twinning Induced Plasticity in βmetastable alloys often 
result in a drastic decrease in yield strength and impose 
high amounts of costly alloying elements. This thesis 
demonstrates that work-hardening is achievable into 
solute lean α+β alloys, even while maintaining high yield 
strength, through the development of α + α’ dual-phase 
microstructures where Reorientation Induced Plasticity 
(RIP) is triggered within the α’-martensite. Insights from 
the Ti-6Al-4V alloy has formed the basis for alloy design 
rules to ensure RIP activation and optimize mechanical 
properties.

Work-hardening by reorientation 
induced plasticity in titanium 
alloys: from a fundamental 
understanding in Ti-6Al-4V 
towards new alloy design rules

DUMAS  
Odeline

PROMOTORS

DOCTORAL THESIS 



PhD in Engineering,
VUB

Prof. Gert Desmet

The dispersion of molecules in flowing fluids plays a 
significant role in chemical engineering and separation 
science. In chromatographic separations, which are 
applied in (bio)chemical industry as well as (bio)chemical 
research, the spreading of individual analytes determines 
whether or not they can be successfully isolated from the 
rest of the mixture. Therefore, the modelling of dispersion 
phenomena inside of chromatographic columns guides 
the development of this technology. The present thesis 
starts from the advection-diffusion equation and applies 
the mathematical toolbox of moment analysis to gain 
novel insights into these dynamics, thus advancing the 
state-of-the-art of their modelling.

Modelling dispersion in 
chromatography: from 
moment analysis to novel 
insights

HUYGENS  
Bram

LAUREATES 2024

PROMOTOR

DOCTORAL THESIS 
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PhD in Chemistry,
ULB

Prof. Cédric Govaerts

My research centers on the structural analysis of two 
proteins, LmrP and QacA, belonging to a specialized 
protein family situated in bacterial membranes. These 
proteins exhibit the capability to recognize and export a 
diverse array of antibiotics, posing a significant concern 
due to the potential development of bacterial resistance. 
Employing crystallography and Cryogenic Electron 
Microscopy, I have attempted to elucidate the molecular 
architecture of these macromolecules, capturing atomic 
resolution images, and identifying the precise spatial 
arrangement of each atom. This structural insight enables 
a comprehensive understanding of their functional 
mechanisms, offering a foundation for strategies to 
reinstate antibiotic susceptibility.

Structural and conformational 
studies of MFS multidrug 
transporters QacA and LmrP

JODAITIS 
Leni 

PROMOTOR

DOCTORAL THESIS 



PhD in Engineering 
Sciences,
VUB

Prof. Ann van Griensven

Water pollution poses a significant environmental 
challenge, especially in Africa where data scarcity 
hampers assessment of water quality. To address this, we 
developed a continental water quality model for Africa 
focusing on river sediments and nutrients (Total Nitrogen 
and Total Phosphorus), aiming to: (1) bridge data gaps 
in unmonitored regions, (2) identify polluted rivers and 
(3) assess the impacts of human activities and climate 
change on water quality. Using nutrient concentrations, 
33% of African rivers fail to meet the “good ambient water 
quality” criteria of the Sustainable Development Goal 
(SDG) indicator 6.3.2, highlighting the need for improved 
water quality management.

Regional to continental modelling 
of water quality in Africa: Imprints 
of global change on river nutrients 
and sediments

NKWASA  
Albert

PROMOTOR

DOCTORAL THESIS 

LAUREATES 2024
ULB/VUB SYENSQO AWARDS



PhD in Engineering 
Sciences and 
Technology,
ULB

Prof. Alessandro Parente

This thesis addresses the imperative need for accurate 
Computa onal Fluid Dynamics models in combustion 
applications to support industrial sectors in facing the 
energy transition. Innova on could benefit from resolving 
all scales of flow mo on and chemistry, as in Direct 
Numerical Simula ons (DNS), when simulating industrial-
scale problems. However, this is purely unfeasible for 
computational reasons. Instead, only the large flow scales 
are resolved, the smallest being modelled. Inputting key 
physical information in combustion models is essential to 
predict systems pollutant emissions and energy efficiency 
with accuracy. This research showcases advances 
of a widely used combustion model by investigating 
unprecedented DNS data.

Direct numerical simulation 
analysis of the partially stirred 
reactor model for turbulent 
reacting flows

PÉQUIN  
Arthur

PROMOTOR

DOCTORAL THESIS 
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LAUREATES 
2025



PhD in Engineering 
Sciences,
VUB

Prof. Annick Hubin, Prof. Frank De Proft, Prof. Mesfin 
Haile Mamme

How can batteries store more energy and be used 
for longer? Battery lifespan depends greatly on the 
electrochemical stability at the electrode-electrolyte 
interfaces. In this thesis, this was investigated for next-
generation battery materials: lithium and sodium metal 
electrodes, and solid-state polymer and ceramic 
electrolytes. Because the interface is extremely 
difficult to investigate using experiments, first-principle 
and machine-learning potential computational 
chemistry was used. The material properties and their 
decomposition reactions were confirmed through 
simulations. By using this “digital laboratory” a new and 
more durable electrolyte material was predicted and 
confirmed experimentally, paving the way for a more 
sustainable and green future. 

Towards a stable metal electrode/ 
solid-state electrolyte interface 
in rechargeable lithium-ion and 
sodium-ion batteries through 
multiscale modelling

BEKAERT  
Lieven
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PROMOTORS

DOCTORAL THESIS 
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PhD in Engineering 
Sciences and 
Technology,
ULB

Prof. Stéphane Godet

This research investigates the influence of Mn on the 
microstructural evolution and mechanical properties of 
Quenching and Partitioning (Q&P) steels, a promising class 
of Advanced High-Strength Steels (AHSS) for lightweight 
vehicle manufacturing. By systematically varying Mn 
content, we analyzed its effects on austenite stability, 
phase formation, and mechanical performance. Higher 
Mn levels suppressed bainite formation, narrowing the 
processing window to avoid M2 formation from unstable 
austenite and complicating industrial implementation. 
However, these steels provided valuable fundamental 
insights into phase transformation mechanisms and C 
enrichment processes. Tailored heat treatments showed 
great potential for industrial application.

The development of 
microstructure and mechanical 
properties in Q&P steels: effect of 
manganese. 

CADOTTE 
Eve-Line

PROMOTOR

DOCTORAL THESIS 



LAUREATES 2025

PhD in Engineering 
Sciences,
VUB

Prof. Guy Van Assche, Prof. Joost Brancart

Self-healing polymers offer a promising solution to reduce 
the environmental impact of polymers. However, all that 
glitters is not gold, and the self-healing field often overlooks 
key sustainability aspects, potentially worsening the 
problem. My thesis fills this gap by developing materials 
that consider the entire polymer lifecycle, from production 
to end-of-life, without sacrificing performance. It goes 
from fundamental research to real-world applications—
from vegetable oils to soft robotics, functional textiles, 
and electronic skin. Beyond developing new materials,  
I aim to establish design guidelines for sustainable self-
healing polymers, ensuring that the principles explored in 
this thesis can guide future materials development.

Sustainability of dynamic 
polymer networks from a 
holistic point of view

COSTA  
CORNELLA  
Aleix

PROMOTORS

DOCTORAL THESIS 
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PhD in Engineering 
Sciences and 
Technology,
ULB

Prof. Benoit Scheid

Hot-dip galvanizing is a process used to coat steel with 
zinc to prevent corrosion, but an undulation instability 
compromises coating smoothness. We developed 
a feedback control strategy using gas jets and 
electromagnetic actuators, relying on a 3D liquid film 
model. Leveraging linear stability results, we placed the 
observation points and designed a control strategy to 
control small-amplitude waves. For larger amplitudes, 
machine learning reduced by 15% the wave amplitude, 
with jets pushing the crests and magnets lifting the 
troughs. Thanks to its multidisciplinary nature, we show 
how integrating analytical and machine learning 
methods offers promising applications across diverse 
engineering fields.

Feedback control of liquid 
metal coating

PINO 
Fabio

PROMOTOR

DOCTORAL THESIS 



LAUREATES 2024

PhD in Engineering 
Sciences and 
Technology,
ULB

Prof. Jérémy Dohet-Eraly

Atomic resonances permit the study of strange species 
called exotic atoms. For instance, antiprotonic helium, 
where an antiproton replaces an electron in a helium 
atom, was used recently to measure the antiproton 
mass to the highest accuracy ever achieved, allowing to 
probe fundamental symmetries of the universe. Since a 
confrontation between theory and experiment is needed, 
I developed a numerical approach for describing 
resonances in three-body atomic systems. I showed that, 
by combining a tool developed originally for studying 
bound states with methods designed for describing 
resonances, a high accuracy can be obtained.

Resonances in three-body 
atomic systems by  
Lagrange-mesh methods

SERVAIS  
Jean

PROMOTOR

DOCTORAL THESIS 
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