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“Supraparticles of Variable Shape Based on Fumed Silica with 

 Versatile Functional Properties” 
Supraparticles of mm size have been formed by evaporation induced self-assembly (EISA) of 

colloidal suspension droplets deposited on a superhydrophobic substrate. With fumed silica as 

the main component of the colloidal suspension the shape of the supraparticles can easily 

be controlled by the ionic strength. For low ionic strength spherical supraparticles are formed 

while beyond a critical value of 1 mM NaCl in the initial suspension anisotropic (boat-like) 

supraparticles are formed that become increasingly anisometric with increasing ionic strength 

[1].  Such anisometric supraparticles can also be formed with other colloidal components, like 

latex particles or metallic nanoparticles contained. 

 

Accordingly their properties can be modulated by incorporating such other colloidal 

components into the drying suspensions. For instance we could incorporate small magnetic 

nanoparticles that are also catalytically active. By exposing them to a magnetic field during 

the formation process it is possible to bring the catalytically active nanoparticles to a small 

region of the supraparticles. If these supraparticles then are placed into a H2O2 containing 

aqueous solution they will perform directed motion. By appropriate preparation 

supraparticles are created that perform regular vertical movements like an “elevator”, where 

frequency and speed are controlled by the concentration of H2O2 and the detailed build-up 

of the supraparticles. Such functional supraparticles are not only of fundamental interest but 

are also interesting for various applications in the fields of scavenging pollutants from solutions 

or for externally controlled and directed movement of such particles. 

 

In conclusion we present a very easily applicable way to control the shape of supraparticles 

derived from colloidal suspensions. Combining this approach with additionally incorporated 

functionality then allows for instance to produce self-propelling supraparticles with interesting 

addition properties where the movement can be controlled externally (for instance by 

applied magnetic fields). 
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