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Updates from the project!

As the THREADING-CO, project advances towards its objectives,
recent developments across multiple work packages highlight
strong progress in technology scale-up, process optimization,
sustainability assessment, and stakeholder engagement. This
update outlines key achievements in the scale-up of monoethylene
glycol (MEG) production, pilot plant setup, polymer testing, life cycle
analysis, educational resource development, and exploitation
planning. The collaborative efforts of partners continue to drive
impactful results toward a more sustainable carbon-to-chemicals
value chain.

Explore this newsletter to discover the progress made by the
consortium and gain insights into the upcoming milestones. Stay
updated with the latest news by following THREADING-CO, on
LinkedIn and Twitter.

Scale-up of MEG production process and
set-up of pre-industrial pilot line (TRL6)

Within WP, significant progress was made in optimising the initial step of CO,
conversion to CO. This activity focused on the operation of a 100 cm? electrolyser,
where a range of electrolysis parameters was evaluated to ensure compatibility with

downstream processing units. The existing test station was upgraded with a


https://www.linkedin.com/company/threading-co2/?viewAsMember=true
https://twitter.com/threadingco2

differential pressure control system, allowing precise regulation of the operational
mode to enhance the long-term stability of both the electrolysis process and
associated components. In parallel, the reuse of electrolytes was investigated as a
means to improve cost efficiency, and optimised conditions were applied to enable
operation at high production rates. To support the scale-up of electrodes for
pilot-scale application, a new automatic spray coater was acquired to ensure uniform
catalyst coating. Collaboration with an external engineering partner facilitated the
refinement of the control system and the selection of suitable instrumentation, laying
the foundation for the upcoming pilot-scale implementation. Ongoing work in WPI
includes the identification of robust electrode materials capable of withstanding
elevated hydraulic pressures, as well as the standardisation of catalyst coating
protocols. In WP2, activities led by Fairbrics focused on the optimisation of
carbonylation and hydrogenation reactions, with the objective of reaching a
production rate of 2 kg/h of ethylene glycol. Efforts were directed at reducing
operational costs by minimising reagent consumption and enabling solvent and
catalyst recycling. The reaction pressure—a major cost driver—was also optimised.
Additionally, work continued on the development of purification strategies for both
reaction streams. These efforts aimed to assess the impact of impurities on
downstream polymerisation processes and to define optimal purification sequences
capable of meeting the required product quality standards.

Scale-up of MEG production process and
set-up of industrial demo plant (TRL7)

Within the scope of the work package, activities were carried out to support the goal
of producing 20 kg/h of monoethylene glycol (MEG) in collaboration with Fairbrics. The
design of recycling loops and downstream components was finalised to maximise
conversion efficiency. Additionally, CFD simulations were performed to model flow
conditions within the electrolyser stack, contributing to the evaluation of the
feasibility of a full-scale electrolyser plant. The design of the pilot-scale electrolyser was
completed, and the manufacturing of components is currently in progress. Gas
analysis units for monitoring gas comyposition at critical process points were procured
and are being integrated into the plant setup. In parallel, the process flow diagram was
finalised in collaboration with Fairbrics, while work also focused on assessing potential
operational hazards and developing safety protocols to ensure reliable and secure
operation of the pilot system. On the Fairbrics side, work was dedicated to the
simulation of carbonylation and hydrogenation reactions, as well as the purification of
reaction mixtures, using specialised process simulation software. Literature studies
were conducted to identify suitable reactor technologies for hydrogenation, enabling
initial gas-phase testing without solvents to increase reaction productivity. These tests,
alongside catalyst stability evaluations, are ongoing. Catalyst formulation is being
developed in collaboration with AIMPLAS, responsible for synthesis and
characterisation. At the same time, a preliminary purification sequence for both
reaction streams was established, allowing the definition of an initial heat and mass
balance and a preliminary cost estimate for the Demo Plant. This analysis has
highlighted clear opportunities for process optimisation and cost reduction.




Polymers and fibres production trials, fine
tuning (w final users)

In WP3 PET is synthesized from ethylene glycol (MEG) and purified terephthalic acid
(PTA) and transformed into PET fibers and textiles. In the last months DITF
investigated the influence of additives and potential impurities on the polymerization
procedure and the resulting PET pellets in close collaboration with Fairbrics. PET was
synthesized under optimized reaction conditions from both CO2-based MEG
monomer and petrol-based MEG monomer for comparison. The synthesized PET
samples were successfully melt-spun to partially oriented yarn (POY) and
draw-texturizing trials were performed. No substantial differences in polymerization
conditions and melt-spinning and draw-texturizing parameters were observed
between petrol- and CO2-based monomer.

Life Cycle Sustainability Assessment

The first milestone of this WP was achieved in December 2024, when deliverable D4.1
was submitted. This report describes in depth the methodology that will be followed
when conducting the Life Cycle Sustainability Assessment in THREADING-CO,. The
functional unit, system boundaries, allocation rules, impact categories, economic
indicators, social topics and other goal and scope aspects are set, taking into account
the findings and outcomes of an extensive literature review. Besides, TECNALIA has
started to build the Life Cycle Inventory of the THREADING-CO, process and potential
benchmarks. For the first one, information has been collected from the main partners
involved, focusing firstly on quantifying the inputs and outputs of the process and
which costs are associated with it. Regarding the LCI of the benchmark, this is being
developed by gathering data from literature, identifying data gaps and how to
complete them using other sources or databases. The work in the following months
will be focused on completing all LCls and on starting the environmental, economic,
and social analysis.




Development of Modular Learning Resources

Within the scope of the corresponding work package, the THREADING-CO, digital
learning environment has progressed significantly in the development of educational
resources, resulting in the creation of three MOOCs (Massive Open Online Courses),
with two additional courses currently under development. Recent efforts have
focused on enhancing the learning experience for professionals, engineers, and
students, with particular attention given to the inclusion of videos, graphics, and
animations to support improved content assimilation. In response to the dual
transformation underway - both the transition from fossil-based to environmentally
sustainable technologies and the increasing role of Al in education - the work package
also explored the integration of artificial intelligence in the development of modular
learning resources. A key objective involved achieving automatic evaluation of
open-ended questions, a task made challenging by the variability in natural language
input and the diverse educational backgrounds of learners. This functionality is
especially valuable in MOOC contexts, where direct instructor interaction is often
limited. A pilot test was conducted using a newly developed MOOC at LUT University
in Finland, serving as a case study to assess the Al-based evaluation system. In total,
107 student responses were analyzed, with the automated assessment achieving
accuracy rates exceeding 95%. The results demonstrated the potential of Al-enabled
systems to provide personalized learning pathways, thereby enhancing student
engagement and educational outcomes in digital and scalable learning
environments.

Dissemination, Communication and
Exploitation

In late 2024, a dedicated exploitation workshop brought together all THREADING-CO-
partners to define the project’s initial Key Exploitable Results (KERs). During the
session, PNO Innovation lItaly introduced the exploitation framework and facilitated
an interactive discussion in which all partners actively contributed to identifying the
most relevant results and the potential to generate impact. Partners were also
engaged in a collaborative process of KERs' ownership. PNO acted as moderator to
guide the dialogue and ensure alignment across the consortium. Currently, partners
are in the process of profiling and characterizing their KERs, focusing on defining their
innovative value, and exploitation pathways. This marks a key step toward ensuring
that the project’'s outcomes contribute meaningfully to future commercial, societal,
and environmental impacts.
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THREADING-CO,

Would like to join our network for collaborative
Dissemination and Communication activities?

Contact our desighated team below:

Manuela Guiducci
Dissemination Manager
from CiaoTech - PNO Group
m.guiducci@ciaotech.com

Subscribe to our newsletter
and follow Threading-CO,
on Linkedln and X (Twitter)
to be always updated on the latest news
and the project progress!
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