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Aims
Scale up the water-based synthesis of a carbon capture MOF
F4_MIL-140(Ce), from 0.2 g to 100 g (500-fold scale-up) using
commercial materials and readily available equipment.

Estimate the large-scale manufacturing of F4_MIL-140(Ce) in view of
carbon capture testing in an industrially relevant environment.

Motivations

Accelerate CO, sourcing by supporting sorbent-based carbon capture technology
to supersede commercial solvent-based CO, scrubbing processes.

Sorbent-based carbon capture can be rapid, flexible,
energy-efficient, environmentally safe with reduced
footprint, lower capital and operational costs.
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Dr Stephen Shearan

Partners

UNIVERSITA DI PISA

Dr Marco Taddei

Ginmaterial

We have the in-depth expertise and
know-how to design a system solution
with optimised monolithic metal-organic
framework materials around a process
tailored to your operating conditions.
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Cerium ) g;N\Q,.O\?,oO F4_MIL-140(Ce)
Ammonium | 3 teto | m, '
. / \::: N
Nitrate Ao
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Tetrafluoro B
terephthalic wf\jfk
acid 0T

£16/kg

EASY PREPARATION PRODUCT POWDER PRODUCT PELLET

200 tonnes/ yiar_l Cerium salt solution Yellow principate Powder shaped into
STY 180 kg m=d added to linker solution recovered from the pellets for ease of

both aqueous reaction solution handling
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Preparation

START
15 mL volume, 0.177 g F4_MIL-140(Ce), 57.5% yield
space-time yield 282 kg m-3 d-*
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Intensity

Preparation

END
4.5 L volume, 135.8 g F4_MIL-140(Ce), 98.1% yield
space-time yield 724.2 kg m-3 d-1
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Structure

metal-oxo chain

DOI: 10.1002/anie.201204806 DOI: 10.1002/chem.201902981
Christian Serre* Andreas Schaate*




m Chemical Engineering F4_M I L‘140(Ce)

Prif | i
Frivsgol | Peirianneg Gemegol

Phase-change adsorbent
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DOI: 10.1039/d2ta097 46
Valentina Crocella* & Marco Taddei*
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Phase-change adsorbent
Large CO, uptake within a narrow
3.0 : : range of pressure change
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Valentina Crocella* & Marco Taddei* Marco Taddei* & Ferdinando Costantino™
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Legacy
ECR Collaboration Fund

HERIOT °¥®°=®
%WATT UKCCS CCS EXPLAINED ~ ABOUTUS ~ RESEARCH ~ ECR ~ LATEST ~

UNIVERSITY RESEARCH COMMUNITY

The results obtained and the conclusions reached will be

ECR: Dr Enrlque Garcia used for further studies and collaboration with a

company. Furthermore, Swansea, Pisa and Heriot-Watt

Prof Susana Garcia

Universities are considering patenting the scale-up

process. For this reason, no data and can be shared.

However, it can be confirmed that an improvement of the

scale-up process was found, allowing us to keep the CO,
' capture capacities. Even more, it can be indicated that

the green route, using tap water instead of deionized

Rewearch Contre for Carthon Salutions

RCCS

water, gives us a perfect MOF structure with a very
competitive productivity (almost double the common

commercial productivity).
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Legacy
Visiting MSc research student - 1QS Barcelona

Synthesisand Shapingof F4_MIL-140(Ce)

PERSONA CIENCIA EMPRESA

UNIVERSITAT RAMON LLULL
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Opportunity
Pressure Swing Adsorption demonstrator

Reducing Industrial Carbon Emissions

FN ROCKWOOL

Lleihau Allyriadau Carbon Diwydiannol

YPEAN UNION Wels
Cronfa Datblygu
Rhanbarthol Ewrop

European Regional
Development Fund
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Pressure Swing Adsorption demonstrator

Reducing Industrial Carbon Emissions

Lleihau Allyriadau Carbon Diwydiannol

Cronfa Datblygu
Rhanbarthol Ewrop
European Regional
Development Fund
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Conclusions

Successful scale up of F4_MIL-140(Ce)

Estimate large-scale production cost £16/kg (200 tonnes/year)

F4_MIL-140(Ce) unique PSA CO, capture performance

Progress made in shaping the F4_MIL-140(Ce)
Currently considering options for 10+ kg production

Access to state-of-the-art research-grade PSA unit
deployed in industrial manufacturing site
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Thank you!

Dr Enrico Andreoli

Department of Chemical Engineering - Energy Safety Research Institute

UKCCSRC Spring Conference 2023 - Parallel Session 1a: CO, Sourcing
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