
Abstract
The present PhD Thesis has been dedicated to the development of basic knowledge on aqueous synthesis 
methodologies of MOFs and their shaping in order to make advances towards the large scale production of 
MOFs. 

The first chapter presents a brief introduction to the porous materials, starting with the examples from 
nature, which is then followed by a short history of MOFs and their main applications. Additionally, we pay 
special attention to the current methodologies that are performed for the synthesis of MOFs at scale and 
downstream processes. The second chapter consists of general and specific objectives of this Thesis. In the 
third chapter, the usage of metal acetylacetonate complexes as an alternative metal salt for the synthesis of 
MOFs is illustrated in water for several MOFs, including Zr-, Fe- and Al- based MOFs at low temperatures. For 
each MOF (UiO-66-NH2 , Zr-fumarate, UiO-66-(OH)2 , UiO-66-(COOH)2 , UiO-66- COOH, MIL-88A and CAU-10), 
critical experimental parameters are defined and optimized to obtain high quality materials with high yields. 
Finally, the scalability of the methodology is shown with the gram scale synthesis of UiO- 66-NH2 by using 
optimized parameters in water at room temperature. The fourth chapter demonstrates the continuous flow 
spray-drying technique that can be used as a green and scalable method to produce Zr-MOFs in the form 
of spherical beads.  The influences of the important experimental factors are defined and the impact of 
those parameters on the synthesis of UiO- 66-NH2 and Zr-fumarate is shown. Finally, the scalability of the 
methodology is proven with the gram scale synthesis of UiO-66-NH2 by using optimized parameters in water. 
In the final chapter, the shaping process of the several MOFs that were synthesized by the spray-drying 
(HKUST-1 and UiO-66-NH2) and batch (UiO- 66 and UiO-67) synthesis methodologies is demonstrated. Mild 
pelletization technique is used to shape the MOFs into tablets to study textural and mechanical properties.
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