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The story so far...

Idea

	

How do we characterise pore geometry
at different length scales?

For each MOF, compute a barcode
using persistent homology!

Malena Sabate, Emiko Dupont, James Hook, Melina Freitag University of Bath

Using persistent homology to characterise MOFs



The story so far...

Idea

	

How do we characterise pore geometry
at different length scales?

For each MOF, compute a barcode
using persistent homology!

	

Emiko	Dupont,	Melina	Freitag,	James	Hook	&	Malena	Sabaté	

Malena Sabate, Emiko Dupont, James Hook, Melina Freitag University of Bath

Using persistent homology to characterise MOFs



The story so far...

Idea

	

How do we characterise pore geometry
at different length scales?

For each MOF, compute a barcode
using persistent homology!

	

Emiko	Dupont,	Melina	Freitag,	James	Hook	&	Malena	Sabaté	
Yongjin	Lee,	Senja	D.	Barthel,	Pawel	Dlotko,	S.	Mohamad,	Kathryn	Hess	&	Berend	Smit	

Malena Sabate, Emiko Dupont, James Hook, Melina Freitag University of Bath

Using persistent homology to characterise MOFs



How will our approach differ?

In the paper

Barcode based on
MOF + size of
sorbate molecule

One similarity
measure

Was able to link
barcodes similarities
to MOF performance
(methane storage)

Our approach

Barcode based on
MOF

Similarity measure
that depends on
sorbate molecule

Can we link barcode
similarities to MOF
performance?
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How will our approach differ?

In the paper (expensive) (particular) (works!)

Barcode based on
MOF + size of
sorbate molecule

One MOF similarity
measure

Was able to link
barcodes similarities
to MOF performance
(methane storage)

Our approach (cheaper) (general) (works?)

Barcode based on
MOF

MOF similarity
measure that depends
on sorbate molecule

Can we link barcode
similarities to MOF
performance?
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How will we achieve this?

Step 1: Compute barcodes

	

MOF	atoms	
	

x,	y,	z	
	

coordinates	

JavaPlex	
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How will we achieve this?
Step 2: Define MOF similarity measure
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How will we achieve this?
Step 2: Define MOF similarity measure

Persistence diagrams
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How will we achieve this?
Step 2: Define MOF similarity measure

Persistence landscapes

file:///Users/Male/Downloads/AHINIP.epsfile:///U		 	

1 1.5 2 2.5 3 3.5 4
0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5
AHINIPclean

1 1.5 2 2.5 3 3.5 4
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1
ASACONclean

Malena Sabate, Emiko Dupont, James Hook, Melina Freitag University of Bath

Using persistent homology to characterise MOFs



How will we achieve this?
Step 2: Define MOF similarity measure

Persistence landscapes
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Different similarity measures for different sorbates - e.g. higher weights on
scales similar to sorbate size
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How will we achieve this?
Step 3: Choose the best distance measure

Aim: Find similarity measure that gives best predictions of MOF
performance

Method: Gaussian process regression (Kriging)
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How will we achieve this?
Step 3: Choose the best distance measure

Aim: Find similarity measure that gives best predictions of MOF
performance

Method: Gaussian process regression (Kriging)

Is there a correlation between MOF similarity and MOF performance?

MOF similarity: Using
persistence diagrams

MOF performance: Water
molecule adsorption (Henry)
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Future work

Experiment with diff erent MOF similarity measures, in particular,
from persistence landscapes

Use bigger data set

more MOFs
different sorbates

MOF categorisation tailored to sorbates

Optimal MOF design for given application

Optimal simulation sampling
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