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Abstract 

Nanoparticle synthesis in metal-organic frameworks (MOFs) is performed by the 
adsorption of suitable precursor molecules for the metal component and 
subsequent decomposition to the composite materials nanoparticles@MOF. This 
chapter will review different approaches of loading metal-organic frameworks 
with more complex organic molecules and metal-organic precursor molecules. 
The related reactions inside MOFs are discussed with a focus on stabilizing 
reactive intermediates in the corresponding cavities. The syntheses of metal and 
metal oxide nanoparticles inside MOFs are reviewed, comparing different 
synthetic routes. Emphasis is given on the micro structural characterization of the 
materials nanoparticles@MOF with a particular focus on the location of 
embedded nanoparticles using TEM methods. Some first examples of applications 
of the doped MOFs in heterogeneous catalysis and hydrogen storage are 
mentioned. 

 

1. Introduction 
 
Metal-organic frameworks allow reversible adsorption of guest molecules and are 

thus characterized by a permanent porosity. This novel class of hybride inorganic-

organic soft solid state materials is largely based on Werner-type coordination 

chemistry. Especially the research on porous coordination polymers has become a 

major field of research during the past decade.[1-5] For example, the concepts of 

“recticular synthesis”, along with the basic zinc and copper carboxylates based so 

called MOFs[6] were established, also boronic ester based frameworks (COFs)[7] 

and zinc imidazloate based MOFs (ZIFs)[8] were introduced. The responsive and 

adaptive properties of soft porous coordination polymers with applications in gas 




