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Thema der Dissertation: 
 

Synthesis and Structural Investigation of Softenable Polysilsesquioxanes and Their 
Applications             

 
Melting gels are silsesquioxane-based hybrid materials that soften reversibly at moderate 
temperatures and cure irreversibly upon further heating. Their combination of high 
transparency, thermal stability, and low-temperature processability makes them suitable for 
applications in which sensitive components cannot tolerate high heat, such as optical systems. 
The aim of this work was to identify the structural prerequisites underlying this softening 
behavior and to transfer them to new systems. Based on a phenyl-substituted reference 
structure, silsesquioxanes with various aliphatic and polycyclic aromatic substituents were 
synthesized and examined with respect to their network architectures and thermal properties. 
An intermediate crosslinking density, amorphous ladder-like segments, and a controlled 
number of free hydroxyl groups proved crucial for both the thermoplastic and thermosetting 
characteristics. In addition, the materials were shown to be suitable for encapsulating 
hydrophobic dyes and for producing fluorescent microparticles. 
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