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F4-Next-CC

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 CO2 sourcing by supporting sorbent-based carbon capture technology 
to supersede commercial solvent-based CO2 scrubbing processes.

Sorbent-based carbon capture can be rapid, flexible, 
energy-efficient, environmentally safe with reduced 

footprint, lower capital and operational costs.



F4-Next-CC

Partners

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.

Dr Marco TaddeiDr Stephen Shearan



F4_MIL-140(Ce)

Preparation

Cerium 
Ammonium 

Nitrate

Tetrafluoro 
terephthalic           

acid

£16/kg
200 tonnes/year

STY 180 kg m-3 d-1



F4_MIL-140(Ce)

Preparation

START 
15 mL volume, 0.177 g F4_MIL-140(Ce), 57.5% yield 

space-time yield 282 kg m-3 d-1

CO2 298K



F4_MIL-140(Ce)

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

CO2 298K



MIL-140A

Structure

metal-oxo chain

DOI: 10.1002/anie.201204806

Christian Serre*

DOI: 10.1002/chem.201902981

Andreas Schaate*



F4_MIL-140(Ce)

DOI: 10.1039/d2ta09746j

Valentina Crocellà* & Marco Taddei*

Phase-change adsorbent



F4_MIL-140(Ce)

Phase-change adsorbent

DOI: 10.1039/d2ta09746j

Valentina Crocellà* & Marco Taddei*

CO2

IAST CO2/N2 selectivity ca. 2000

0.15:0.85=CO2:N2 at 298 K & 1 bar 

DOI: 10.1021/acssuschemeng.8b03765

Marco Taddei* & Ferdinando Costantino*

non-hysteretic 
step-shaped     

CO2 adsorption 
isotherm

Large CO2 uptake within a narrow 
range of pressure change
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q1
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Pdes Pads

0.25 mmol g-1

1.4 mmol g-1



F4-Next-CC

Legacy

ECR Collaboration Fund 

ECR: Dr Enrique Garcia

Prof Susana Garcia



F4-Next-CC

Legacy

Visiting MSc research student – IQS Barcelona 

Mr Germán Peña Sánchez

Synthesis and Shaping of F4_MIL-140(Ce)



F4-Next-CC

Opportunity
Pressure Swing Adsorption demonstrator



F4-Next-CC

Opportunity
Pressure Swing Adsorption demonstrator



F4-Next-CC

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 CO2 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!
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