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Project Objectives

* Pilot Scale Trials at Drax Incubation facilities
* Efficient cycling for extended periods
* Performance Evaluation




Introduction to metal-organic frameworks

Metal-organic frameworks:

* Are materials with a highly porous 3D network

* Are comprised of an organic linker bound to metal clustersina 3D

crystal array.

* Have some of the highest surface areas of any material, reaching up

to ~7000 m?/g.}

* Are materials with high thermal and chemical stabilities.

e Applications include:

Gas storage e.g. CO,, H,
Catalysis for organic and inorganic reactions

Gas separations
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Figure 1. crystal structures of several different metal-organic
frameworks, the yellow and green spheres highlighting the pores
present within the metal-organic frameworks.?
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Formulating solutions with nanomaterials
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Basolite® C 300

"o o~ o Synonym(s): Cu-BTC MOF, HKUST-1, Copper benzene-1,3,5-tricarboxylate
Empirical Formula (Hill Notation): C;gHsCu301,

s

Molecular Weight: 604.87

Compare  Product No. Description SDS Pricing

(] 688614 produced by BASF @ 4 Hide ~
SKU Pack Size Availability Price Quantity
688614-10G 10G () Estimated to ship on May 17, 2022 Details... £359.00 [ _ + : (i )
688614-100G 100 G () Estimated to ship on May 17, 2022 Details... £2,110.00 [ — + : (i )
688614-500G 500G () Estimated to ship on May 17, 2022 Details... £8,690.00 = + : (i )

Request a Bulk Order
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Cycling Performance is key
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Optimisation

Self Optimisation e.g.HKUST-1

Genetic
algorithm
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Self-optimised experiments on synthesis of Al-Fumarate MOF
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Bayesian optimisation combined with the Gaussian
Process Regression model. 34 experiments (7_hours)



CO, cycling comparisons between MOFs ongoing
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Conclusions

* Making MOFs is getting significantly cheaper and more cost effective

* MOFs are quite varied but only certain MOFs are suitable for CO,
capture

* Temperature Swing or Pressure Swing remain options
* Energy penalties appear to quite promising relative to alternatives

* Pilot scale demonstrations at Drax will determine cycling ability and
robust nature of the MOFs

* 100kg/day capture rates to be determined hopefully via the PICASSO
project

* Scalability looks promising beyond this initial trial
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