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It is a great pleasure for us to welcome you to the 

Second International School on Porous Materials 

(MOFschool2021) 

 

 

Metal-organic Frameworks (MOFs) and Covalent organic Frameworks (COFs) are advanced 
porous materials deriving from the linking of (organic/inorganic and organic/organic) building 
units. In the past twenty years, the broad library of building units and synthetic conditions has 
allowed the preparation and consequent investigation of a huge number of MOFs and COFs 
showing intriguing functional properties – adsorption, separation, heterogeneous catalysis, 
sensing, drug delivery, to list a few – that outperform, in many aspects, those of classical 
porous materials. 

In a number of occasions, the functional properties and potential applications of these non-
conventional porous materials has prompted their appearance on the market or testing in 
technologically relevant devices. Despite this, there still exists a large playground for isolating 
new substances and/or improving the properties of existing ones. 

As this vast and interdisciplinary research field is advancing at a very fast pace, two years 
after the success of the first International School on Porous Materials we feel that times are 
mature to propose a second edition of the event, MOFschool2021, despite the restrictions 
imposed by the Covid-19 pandemic. 

MOFschool2021 aims to introduce the attendees into the realm of MOFs and COFs: starting from 
advanced synthetic methods, the School will propose representative examples of up-to-date 
characterization techniques and cutting-edge applications, up to implementation into devices. 
To the aim, MOFschool2021 lecturers panel can count on a number of internationally recognized 
scientists, including Silvia Bordiga, Elisa Borfecchia, Jose Casaban, Valentina Colombo, Mircea 
Dincă, Roland Fischer, Felipe Gándara, Jorge Gascón, Stuart James, Stefan Kaskel, Piero 
Macchi, Carlos Martí-Gastaldo, Jorge A.R. Navarro, Davide M. Proserpio, and Omar M. Yaghi. 

MOFSchool2021, jointly organized by the Universities of Insubria, Milano La Statale and 
Granada, has made a great effort to encourage participation of young, enthusiastic scientists 
from all over the world, for which we are gratefully indebted to our generous funders. 
 

We are looking forward to welcoming you, possibly to Villa del Grumello 
and we are convinced you will spend a very fruitful time during the School! 

 
 

Sincerely yours, 

Valentina Colombo, Simona Galli and Jorge A.R. Navarro (School Directors) 
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Supporting Institutions:  

   
  

 

 

 

 

 

Scientific & Organizing Committee: 

 
Valentina Colombo 
University of Milan (Italy) 
valentina.colombo@unimi.it 

 
Simona Galli 
University of Insubria (Italy) 
simona.galli@uninsubria.it 

 

 
Jorge A. R. Navarro 
University of Granada (Spain) 
jarn@ugr.es  

 

 

 

Collaborators: 

Toni Grell toni.grell@unimi.it University of Milan (Italy) 

Marco Moroni mmoroni@uninsubria.it University of Insubria (Italy) 

Stephanie Terruzzi stephanie.terruzzi@unimi.it University of Milan (Italy) 

Marco Vandone marco.vandone@studenti.unimi.it University of Milan (Italy) 

Rebecca Vismara rebecca.vismara@uninsubria.it University of Insubria (Italy) 
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Department of Chemistry 
University of Turin 

Turin, Italy 
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Department of Chemistry 
University of Turin 

Turin, Italy 

 

Jose Casaban 

Chief Technology Officer 

MOF Technologies 

 

Valentina Colombo 

Department of Chemistry 
University of Milan 

Milan, Italy 

 

 

 

Mircea Dincă 

Department of Chemistry 

Massachusetts Institute 

of Technology 

Cambridge, United States 

 

 

Roland A. Fisher 

Department of Chemistry 
Technical University of 
Munich 

Munich, Germany 

 

 

Felipe Gándara 

Materials Science 
Institute (CSIC) 

Madrid, Spain 

 

 

Jorge Gascón 

Materials Science Institute 

King Abdullah University of 
Science and Technology 

Thuwal, Saudi Arabia 
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Queen’s University of 
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Department of Inorganic 

Chemistry I 

Technical University of 
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Department of Chemistry, 

Materials and Chemical 

Engineering "Giulio Natta" 

Polytechnic University of 

Milan 

Milan, Italy 

Carlos Martí-Gastaldo 

Instituto de Ciencia 

Molecular 

University of Valencia 

Valencia, Spain. 

 

Jorge A.R. Navarro 

Department of Inorganic 

Chemistry 

University of Granada 
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Davide M. Proserpio 

Department of Chemistry 
University of Milan 

Milan, Italy 

 

 

Omar M. Yaghi 

Department of Chemistry 
University of California 

Berkeley, United States 
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Program Overview: 

Monday 21/06/21 

3.00 – 3.30 PM Welcome Time 

3.30 – 5.00 PM Omar M. Yaghi Reticular Chemistry I: MOFs, Multi-variation, and Sequences  

5.00 – 6.30 PM Omar M. Yaghi Reticular Chemistry II: COFs, Linkages, and Molecular Weaving 

6.30 – 8.00 PM Dinner 

8.00 – 9.30 PM Omar M. Yaghi 
Reticular Chemistry III: Water Harvesting from Air Anywhere at 
Anytime (Evening Lecture) 

Tuesday 22/06/21 

9.00 – 10.30 AM Stefan Kaskel 
Flexibility, Switchability and other Dynamic Phenomena in 
Porous Metal-Organic Frameworks 

10.30 – 11.00 AM Coffee Time 

11.00 – 12.30 AM Stefan Kaskel 
Advanced in situ-Characterization Techniques for Porous 
Metal-Organic Frameworks 

12.30 – 2.00 PM Lunch 

2.00 – 3.30 PM Stuart James Porous Liquids: A new Phase for Porous Materials  

3.30 – 4.00 PM Coffee Time 

4.00 – 5.00 PM Jorge A. R. Navarro 
Metal-Organic Framework Based Materials for Capture, 
Separation and Degradation of Toxic Gases 

5.00 – 6.30 PM Jose Casaban MOF Technologies: Towards MOFs’ Mass Market Adoption 

Wednesday 23/06/21 

Poster Session on Twitter (9.00 am – 6.00 pm) 

9.00 – 10.00 AM Felipe Gándara Single Crystal X-ray Diffraction with Reticular Materials 

10.00 – 10.30 AM Coffee Time 

10.30 – 11.30 AM Valentina Colombo In situ Powder and Single Crystal X-ray Diffraction with MOFs 

11.30 – 12.30 AM Piero Macchi Putting MOFs Under Pressure 

12.30 – 2.00 PM Lunch 

2.00 – 3.30 PM Jorge Gascón 
MOFs in Heterogeneous Catalysis: Advantages, Limitations and 
Opportunities 

3.30 – 4.00 PM Flash Presentations – session 1 

4.00 – 4.30 PM Coffee Time 

4.30 – 6.30 PM Davide Proserpio 
Topological Analysis of Reticular Framework Materials with 
ToposPro 
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Thursday 24/06/21 

Poster Session on Twitter (9.00 am – 6.00 pm) 

9.00 – 10.30 AM Mircea Dincă Electrically Conductive MOFs 

10.30 – 11.00 AM Coffee Time 

11.00 – 12.30 AM Mircea Dincă Site-isolated Catalysis with MOFs 

12.30 – 2.00 PM Lunch 

2.00 – 2.30 PM Flash Presentations – session 2 

2.30 – 5.30 PM 
Silvia Bordiga &  
Elisa Borfecchia 

Understanding MOFs by Spectroscopic Methods: 
Fundamentals and Selected Applications to UiO MOFs 

5.30 – 6.00 PM Coffee Time 

6.00 – 6.30 PM Flash Presentations – session 3 

Friday 25/06/21 

9.00 – 10.00 AM Roland Fischer 
Photophysical, NLO and Multi-photon Absorption/ 
Upconversion Properties of MOFs 

10.00 – 10.30 AM Coffee Time 

10.30 – 11.30 AM Roland Fischer 
SURMOF-derived Electrocatalyst Materials for OER/ORR 
(Water Splitting/Fuel cells) 

11.30 – 12.30 AM Carlos Martí-Gastaldo 
Charge Transport, Photoactivity and Chemical Reactivity in 
Metal-Organic Frameworks 

12.30 – 1.00 PM Poster Prize & Closing Remarks 
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Topological characterisation of MOFs in the Cambridge Structural Database (CSD) 

Lawson Glasby,a Jason Coleb and Peyman Z. Moghadama 

aThe Department of Chemical and Biological Engineering, University of Sheffield 

bCambridge Crystallographic Data Centre 

e-mail: ltglasby1@sheffield.ac.uk 

 

Development of metal-organic frameworks (MOFs) created a unique class of crystalline materials based upon the 
assembly of molecular clusters, as opposed to individual single atom constructions. These molecular clusters, often 
termed secondary building units (SBUs) can be assembled using organic linkers to create aesthetic periodic 
structures. The connectivity network, or topology, of these SBUs can be instrumental in the search for new materials.  
 
The topology is a subjective property which can be best described by simplifying the atomic bonds of these structures 
to map out a simple graph. Graph theory allows for the simplification of these structures into fundamental unit cells 
which enables the comparison of two very different, but identically connected materials. These simplified graphs are 
collected in an open-source online database, the Reticular Chemistry Structure Resource (RCSR). The programme 
Systre is used in conjunction with the RCSR to allocate distinct three-letter network identifiers to a fundamental unit 
cell. There are several deconstruction programmes which allow a researcher to simplify their chosen material, and 
have a topology assigned automatically without any extensive knowledge of the subject, however there are limitations 
to the use of these software and it is easy to return unsuitable results. In some cases, certain representations are 
actually complex representations of other types of nets themselves, additionally there can be information loss due to 
oversimplification of certain branches. Notably, cluster type topologies should be discarded when searching for 
representations of periodic structures, as correct bond assignment is essential when searching for topological 
networks.  
 
The CSD contains approximately 80,000 MOFs, which have well defined bond assignments. This means that the 
CSD provides the perfect platform for structure simplification, and subsequent topological assignment by enabling a 
researcher to bypass any errors produced by their choice of automatic bond assignment software. Development of 
new tools to return topology of MOF structures has the potential to significantly increase the rate of successful 
topological assignment. 
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STUDY OF THE BENZENE/CYCLOHEXANE SORPTION BEHAVIOR OF IMINE-BASED 
COFs 

 

Esther Roldan-Molina,a Marco Moroni,b Rebecca Vismara,a,b Simona Galli,b and Jorge A. R. Navarroa 

aDepartment of Inorganic Chemistry, Sciences Faculty, University of Granada, 
Avda. Fuentenueva s/n, 18071 Granada, Spain. 

bDipartimento di Scienza e Alta Tecnologia, Università dell'Insubria,Via Valleggio 11, 22100 Como, Italy. 

aylara@ugr.es 

COFs (Covalent Organic Frameworks) represent a new and interesting class of porous crystalline materials with 

a wide range of potential applications[1] including catalysis, separations and gas storage. These materials, which are 
built up through covalent connections among light elements (e.g. C, H, Si, N), present different structures, types of 
channels and properties depending on the organic building blocks used in their synthesis.[2] 

 

 

 

 

 

 

 

 

     

  In this communication, we present a preliminary study of the benzene/cyclohexane sorption behavior of four different 

imine-based COFs (COFs-300, 303, LZU-111 and its carbon analog),[3] which highlighted a high adsorption capacity 
for these gases. These COFs are composed by the combination of tetrahedral-tetrahedral or tetrahedral-linear 
aromatic building blocks connected through a condensation of amine and aldehyde groups (imine bond). Thanks to 

the high density of aromatic rings in their structures, they should exhibit more affinity for benzene than for 
cyclohexane. Our aim is to take advantage this useful property to properly separate benzene/cyclohexane mixtures. 

[1] Y. Song, Q. Sun, B. Aguila, S. Ma, Adv. Sci. (2018), 6, 1801410.  

[2] K. Geng, T. He, R. Liu, S. Dalapati, K. T. Tan, Z. Li, S. Tao, Y. Gong, Q. Jiang, D. Jiang, Chem. Rev. (2020), 120, 
8814. 

[3] T. Ma, E. A. Kapustin, S. X. Yin, L. Liang, Z. Zhou, J. Niu, L.-H. Li, Y. Wang, J. Su, J. Li, X. Wang, W. D. Wang, 
W. Wang, J. Sun, O. M. Yaghi, Science, (2018), 361, 48. 

 

  



 

64 
 

Second International School on Porous Materials 

 

  



 

65 
 

Second International School on Porous Materials 

 

  



 

66 
 

Second International School on Porous Materials 

 

  



 

67 
 

Second International School on Porous Materials 

 

  



 

68 
 

Second International School on Porous Materials 

  



 

69 
 

Second International School on Porous Materials 

 

  



 

70 
 

Second International School on Porous Materials 

 

  



 

71 
 

Second International School on Porous Materials 

  



 

72 
 

Second International School on Porous Materials 

 

  



 

73 
 

Second International School on Porous Materials 

 

  



 

74 
 

Second International School on Porous Materials 

  



 

75 
 

Second International School on Porous Materials 

  



 

76 
 

Second International School on Porous Materials 

  



 

77 
 

Second International School on Porous Materials 

 



 

78 
 

Second International School on Porous Materials 

 

List of participants: 
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1 Abaza Rada  radaabaza09@gmail.com University of Jordan Jordan 

2 Abylgazina Leila   leila.abylgazina@tu-dresden.de TU Dresden Germany 

3 Åhlén Michelle  michelle.ahlen@angstrom.uu.se Uppsala University Sweden 

4 Al Shakhs Ali ana36fn@gmail.com University of Cambridge UK 

5 Alsadun Norah    Norah.alsadun@kaust.edu.sa KAUST Saudi Arabia 

6 Andreo Luca   luca.andreo@unito.it University of Turin Italy 

7 Barroso García Nagore  nagore.barroso@bcmaterials.net BCMaterials Spain 

8 Bauza Marta    marta.bauza@uib.es University of the Balearic Islands Spain 

9 Biesaga Justyna      308579@uwr.edu.pl University of Wrocław Poland 

10 Blasi Delia     delia.blasi@unimi.it University of Milan Italy 

11 Bodylska Weronika    werronikab@gmail.com Polish Academy of Sciences Poland 

12 Bordiga Silvia silvia.bordiga@unito.it University of Turin Italy 

13 Borfecchia Elisa elisa.borfecchia@unito.it University of Turin Italy 

14 Braglia Luca braglia@iom.cnr.it (IOM)-CNR Italy 

15 Brekalo Ivana                 ibrekalo@irb.hr Ruder Boskovic Institute Croatia 

16 Byrne Ciara                   ciara.byrne@ki.si National Institute of Chemistry Slovenia 

17 Campitelli Patrizio           patrizio.campitelli@unicam.it University of Camerino Italy 

18 Cartagenova Daniele  daniele.cartagenova@psi.ch Paul Scherrer Institute Switzerland 

19 Casaban Jose contact@moftechnologies.com MOF Technologies UK 

20 Cavallo Margherita            margherita.cavallo@unito.it University of Torino Italy 

21 Centrella Barbara             barbara.centrella@unito.it University of Turin Italy 

22 Cognigni Leonardo             leonardo.cognigni@studenti.unipd.it University of Padua Italy 

23 Colombo Valentina valentina.colombo@unimi.it University of Milan Italy 

24 Costa Paolo                   paolo.costa.3@unipd.it University of Padua Italy 

25 Crespí Sánchez Neus          neus.crespi@uib.es University of the Balearic Islands 
Balearic 
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26 Cucinotta Antonino            antonino.cucinotta@kuleuven.be KU Leuven Belgium 

27 Dalal Anu                     anudalal8@gmail.com 
Indian Institute of Technology 
Delhi 

India 

28 
De Oliveira Guimaraes 
Marilia 

marilia.de-oliveira-guimaraes@bam.de 
Federal Institute for Materials 
Research and Testing (BAM) 

Germany 

29 De Santo Marzia              marziadesanto@gmail.com University of Calabria Italy 

30 
Delgado López Pedro 
José      

pedrodelgado@ugr.es University of Granada Spain 

31 Delhali Achraf                Achraf.delhali@um6p.ma 
Mohammed VI Polytechnic 
University 

Morocco 

32 Dincă Mircea mdinca@mit.edu MIT USA 

33 Dogan Cansu cansu.dogan@outlook.com Nottingham Trent University UK 

34 Dummert Sarah                 sarah.dummert@tum.de TU Munich Germany 

35 Ettlinger Romy Lena          romy.ettlinger@physik.uni-augsburg.de University of St Andrews UK 

36 Finelli Valeria               valeria.finelli@unito.it University of Turin Italy 

37 Fischer A. Roland roland.fischer@tum.de TU Munich Germany 
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