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What inspired the creation of the new MOF database
and the synthesizability tool?

T h o u s a n d s  o f  M O F s  ( M e t a l - O r g a n i c  F r a m e w o r k s )  h a v e  b e e n
p r e d i c t e d  c o m p u t a t i o n a l l y ,  b u t  o n l y  a  f r a c t i o n  h a v e  b e e n
s y n t h e s i z e d .  T h i s  g a p  i n s p i r e d  u s  t o  c r e a t e  a  t o o l  t h a t  e v a l u a t e s
s y n t h e s i z a b i l i t y  b a s e d  o n  s t r u c t u r a l  s t a b i l i t y  a n d  l i n k e r
c o n f o r m a t i o n ,  b r i d g i n g  t h e o r y  a n d  p r a c t i c e .  T h e  r o b u s t  a n d
e f f i c i e n t  t o o l  i s  u s e r - f r i e n d l y ,  r e q u i r i n g  m i n i m a l  e x p e r t i s e ,  a n d
h e l p s  r e s e a r c h e r s  p r i o r i t i z e  M O F s  w i t h  t h e  b e s t  p o t e n t i a l  f o r
r e a l - w o r l d  a p p l i c a t i o n s .

Which databases of MOFs did you analyse, and what
insights did you gain?

WHAT

W e  a n a l y z e d  Q M O F ,  C o R E  M O F ,  a n d  T o B a C C o ,  c o v e r i n g  o v e r
4 0 , 0 0 0  M O F s .  Q M O F  a n d  C o R E  M O F  c o n t a i n e d  t h e  m o s t
p r o m i s i n g  c a n d i d a t e s  d u e  t o  o p t i m i z e d ,  s t a b l e  m a t e r i a l s ,
w h i l e  T o B a C C o  s h o w e d  l o w e r  s y n t h e s i z a b i l i t y  d u e  t o  n o n -
o p t i m i z e d  s t r u c t u r e s .  T h e s e  f i n d i n g s  g u i d e  r e s e a r c h e r s
t o w a r d  i n s t a n c e s  w i t h  h i g h e r  c h a n c e s  o f  s y n t h e s i z a b i l i t y .



T h e  t o o l  e v a l u a t e s  e n e r g y  a n d  g e o m e t r i c a l  d i f f e r e n c e s  b y
c o m p a r i n g  t h e  l i n k e r ’ s  b e h a v i o u r  i n  t h e  M O F  s t r u c t u r e s  t o  i t s
f r e e - g a s  s t a t e .  M O F s  w i t h  m i n i m a l  s t r a i n  a n d  e n e r g y  d i s p a r i t i e s
a r e  m o r e  s t a b l e  a n d  f e a s i b l e  t o  s y n t h e s i z e .  T h i s  p r o c e s s  h e l p s
i d e n t i f y  M O F s  w i t h  r e a l - w o r l d  s y n t h e s i s  p o t e n t i a l ,  m o v i n g
b e y o n d  t h e o r e t i c a l  p r e d i c t i o n s .  

How does the tool assess whether a MOF 
is synthesizable?



How does this study contribute to the MOST-H2 
project goals?

T h e  t o o l  a n d  d a t a b a s e  s u p p o r t  M O S T - H 2  b y  i d e n t i f y i n g  M O F s
t h a t  a r e  s t a b l e ,  s y n t h e s i z a b l e ,  a n d  o p t i m i z e d  f o r  h y d r o g e n
( H 2 )  s t o r a g e .  B y  f o c u s i n g  o n  m a t e r i a l s  w i t h  h i g h  h y d r o g e n
s t o r a g e  p o t e n t i a l ,  t h e  s t u d y  a c c e l e r a t e s  t h e  d i s c o v e r y  o f
e f f i c i e n t  a n d  c o s t - e f f e c t i v e  s o l u t i o n s  f o r  s u s t a i n a b l e  e n e r g y
s y s t e m s .

What are some of the broader benefits of 
the synthesizability tool?

T h e  t o o l  e n a b l e s  e f f i c i e n t  M O F  s c r e e n i n g  f o r  a p p l i c a t i o n s  l i k e
g a s  s t o r a g e ,  c a t a l y s i s ,  a n d  d r u g  d e l i v e r y .  I t  a l s o  g e n e r a t e s
d a t a  f o r  m a c h i n e  l e a r n i n g ,  p a v i n g  t h e  w a y  f o r  A I  m o d e l s  t o
p r e d i c t  s y n t h e s i z a b i l i t y  m o r e  a c c u r a t e l y .  W i t h  A I ,  r e s e a r c h e r s
c a n  e x p l o r e  u n d e r u t i l i z e d  a r e a s  o f  M O F  d e s i g n  a n d  d i s c o v e r
m a t e r i a l s  w i t h  e x c e p t i o n a l  p r o p e r t i e s .



How do you see the tool and database 
evolving in the future?

F u t u r e  p l a n s  i n c l u d e  i n t e g r a t i n g  m a c h i n e  l e a r n i n g  f o r  h i g h e r
p r e c i s i o n  i n  s y n t h e s i z a b i l i t y  p r e d i c t i o n s  a n d  e x p a n d i n g  t h e  t o o l
t o  o t h e r  m a t e r i a l s  l i k e  C O F s  ( C o v a l e n t  O r g a n i c  F r a m e w o r k s )
a n d  Z I F s  ( Z e o l i t i c  I m i d a z o l a t e  F r a m e w o r k s ) .  T h i s  e v o l u t i o n  w i l l
b r o a d e n  i t s  i m p a c t ,  s u p p o r t i n g  i n t e r d i s c i p l i n a r y  r e s e a r c h  a n d
d r i v i n g  d i s c o v e r i e s  a c r o s s  a  w i d e  r a n g e  o f  a d v a n c e d  m a t e r i a l s .



Try it for yourself!

The MOFSynth web application allows researchers even with
minimal computational knowledge to use the evaluation tool and

extract information on MOFs of their choice.

https://mofsynth.website

https://mofsynth.website/
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