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I. Introduction: societal need-challenge (#1)

Il. Who are we? (#1) gf‘/;/{ Z /ﬁ% {L\xﬁ/

25™-26™ FEBRUARY 2026

l1l. X-SeeO2 — RI and Pillar lll (#2)
27 SYMPOSIUM

IV. Acknowledgements (#1) OF RESEARCH INFRASTRUCTURES

MAXIMISING SYNERGIES IN SCIENCE AND INNOVATION THROUGH
RESEARCH INFRASTRUCTURES

https://rich-europe.eu/events/second-symposium-for-research-infrastructures/
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PCis~12 vol% of the produced concrete About 30 Gt/yr or =15 km3/yr

Portland cement (PC) world production was 4.4 Gt in 2020. ~8% of the total anthropogenic CO, emissions
8% 6%
The second sustainability tsunami: Construction and Demolition Wastes (CDW) 7

e The estimated world concrete stock is ~600 Gt, resulting in 0.3-4.0 Gt/yr of CDW. & 5 :
e The newest model predicts a skyrocket increase of CDW to ~30 Gtlyr by 2100. ===
This could not be processed as aggregates, it will be more than two times the predicted need i’
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3 e In addition to national (Spanish), regional (Andalucia)
S e research projects, and three R&D contracts with companies

Pillar 1: Excellent Science (ERC, MSCA, RI)

syn4cem (ERC-AdG) 2025/01-2029/12; 2500 k€ “Imaging the hydration of low-carbon CEMents with SYNchrotron X-rays”
H,O-curing of PC-SCMs, with hydration enhancement by admixtures studied by in-situ diffraction, 4D microtomography & 4D
nanotomography. Low-carbon cements.

SyndWCO2 (MSCA) 2026/01-2027/12; 198 k€ “Maximising value of construction Waste and CO, capture for low-carbon
CEMent: In situ hydration imaging with SYNchrotron X-ray” (i) RCF wet carbonation. (ii) PC-carbonated-RCF blend hydration
acceleration by admixtures studied by in-situ diffraction and pCT. Circular economy. Ning Li postdoctoral stay.

Pillar 3: Innovative Europe (EIC, EIE, EIT)

X-Seeoz (EIC-Pathfinder Challenges) 2025/10-2029/09; 22,5 M€ (portfolio); 4000 k€ (consortium) - 1400 k€ (UMA) "Real-time
X-ray diffraction and microstructure imaging: accelerating the transformation of cementitious materials into CO2 sinks”
Enabling technologies for the portfolio (synchrotron powder diffraction and X-ray imaging) and two case studies.
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llla. X-SeeO, Cement Science @ UMA

EIC Pathfinder Challenge 2024 — 22.5 M€
Towards cement and concrete as a carbon sink

CILANTRO
CILANTRO
Coordinator: CSIC-IEdT-Madrid.
Duration: 4 Years

CARBON-NEGATIVE CEMENT: A
TRIBOLOGICAL SOLUTION FOR LIMESTONE
DECARBONATION, SILICATION AND
CARBON UTILIZATION

CILANTRO website

cordis —

EIC-portfolio of projects

CONCERTO
CONCERTO
Coordinator: CNRS-Paris.

Duration: 4 Years

CARBON NEGATIVE CEMENT FROM ULTRA-

MAFIC ROCKS.

CONCERTO website —

cordis —

ECO-SLAG-CEM

Coordinator: Ecocem Materials
Ld.

Duration: 4 Years

ENVIRONMENTALLY COMPATIBLE
OPTIMIZATION OF EAF SLAG FOR LOW-
CARBON ADVANCED GREEN CEMENT

ECO-SLAG-CEM website

C-SINC
C-SINC

Coordinator: PAEBBL AB
Duration: 4 Years

CONCRETE PRODUCTS THROUGH

SUSTAINABLE AND INNOVATIVE CARBON-
STORING BINDERS

MOIJITO
Name the partners
MOJITO

Coordinator: U. Bologna.
Duration: 3 Years

DECARBONIZED LIME PRODUCTION
THROUGH ENHANCED JOINT DIELECTRIC
HEATING AND WASTE CARBONACEOUS

Name

el University of Malaga Miguel A. G.
e University of Bath Susan A.
University of Manchester Philip J.
ESRF — European Synchrotron Pyl

Radiation Facility

X-SeeD:

X-See0;
o

Coordinator: University Of Malaga
=UMA.

Duration: 4 Years

REAL-TIME X-RAY DIFFRACTION AND
MICROSTRUCTURE IMAGING:
ACCELERATING THE TRANSFORMATION OF
CEMENTITIOUS MATERIALS INTO CO2
SINKS.

Responsible person for each
partner

= SUPPORT FOR

Website link to the group that is working within
the project (if available)

Surname

https://sites.google.com/view/cementscience-uma/home

Aranda

https://www.bath.ac.uk/research-centres/centre-for-climate-
Bernal ; ;
adaptation-environment-research/

Withers https://www.royce.ac.uk/

Fitch

FUNDING AND %

. i
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lllb. X-SeeO, Cement Science @ UMA

Objectives Explanation

#1 Enabling analytical
technology

#2 In-situ cell and workflow
developments

#3 Outreach and training

#4. Case Study 1: MCA of
alkaline industrial wastes

#5. Case Study 2: Autoclave
CO, curing of PCs and blends

Access to state-of-the-art X-ray analytical techniques [X-ray powder diffraction
(XRPD) and microtomography (uCT)], and data analysis, to advance understanding
of cementitious materials. Not only beamtime, but also 51 PM for data analysis and
knowledge are offered to the portfolio in collaborative terms.

Design and validate synchrotron-compatible in-situ carbonation cells [XRPD and
uCT] and standardised analytical workflows to ensure robust, comparable and
reliable data.

To share with the portfolio members our analytical capabilities

Develop novel supplementary cementitious materials (SCMs) produced by
mechanochemical activation (MCA) of alkaline industrial wastes in different
conditions, including under CO,

Develop high-throughput analysis of autoclave accelerated CO, cured binders, P<5
bars, (i.e. Portland cements (PCs) and blends of PC with innovative SCMs). Pre-
curing (with water) and curing (with CO,) experimental conditions will be
systematically varied.
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