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Planetary‐Ball Mills as an instrument in mechanochemistry 
 
Mechanochemistry is a sub-group of physical chemistry and addresses the effects of mechanical energy on 
solids and the resulting chemical modifications. Here, FRITSCH Planetary Mills have been indispensable for 
a long time. 
 
 
 
History of mechanochemistry 
Chemistry can be divided in many different fields. Electrochemistry and 
biochemistry are to be mentioned as an example. The beginnings of 
mechanochemistry can be traced to the start of the 19th Century [1]. The 
first studies were conducted by M. Carey Lea and focused on 
mechanically induced reactions of solids. Lea used a metal halide and 
processed it with a mortar: separating the metal and halogen. This was 
the beginning of numerous research activities and thus founded an 
additional sub field of physical chemistry [2 ]. 

 
 
 
The goal of mechanochemistry 
In mechanochemistry, the emphasis is on the synthesis of new 
materials, respectively the alteration of existing material properties. 
Here it is attempted to break apart the known atomic structure of a 
material and the links of individual atoms chains or also replacing 
existing gaps with other material [3]. This process requires special 
conditions, since in these structures numerous forces are at work. With 
a Planetary Ball Mill the needed high impact forces, high pressures and 
the necessary temperature are perfectly obtained [4 ].  
 
 
 
Fields of application 
One specific field of the mechanochemistry is the tribochemistry, it 
deals with mechanical alloying. The term tribochemistry is derived 
from tribology, which means the study of friction. During mechanical 
alloying only surfaces are coated with other materials and the core 
structure is not altered.  
Due to the already mentioned forces during mechanochemistry, the 
particle size of the material becomes smaller and the specific surface 
enlarged. 
 
 
 
 
 
 

Fig. 1: A mortar: the simplest 
instrument of mechanical 

 
 

L: Blank 
F: Foreign atom 
Z: Interstices 
 

Fig. 3: REM-picture of a material after 
mechanochemical treatment [5] 

Fig. 2: Presentation of various atomic structure 
alterations 

mailto:info@fritsch.de
http://www.fritsch.de/
https://www.fritsch-international.com/sample-preparation/milling/planetary-mills/


 

 
Fritsch GmbH • Milling and Sizing Seite 2/2 
Industriestraße 8 • 55743 Idar-Oberstein • Germany 
Telephone +49 67 84 70 0 • Fax +49 67 84 70 11 
info@fritsch.de • www.fritsch.de 

 
The resulting nano particles feature other physical and chemical properties than the macroscopic ones. 
Therefor is the production and researching of nano scale materials another important field of 
mechanochemistry. In the pharmaceutical field, mechanochemistry is utilized to convert active substances 
into polymorphous forms. This is often problematic, since the naturally available polytypes are biologically 
ineffective. The hydrogen energy technology was fortified with new storage possibilities. With the 
mechanochemical modification of the storage cells, the capacity and absorption kinetic can be increased. 
An additional interesting application is the solvent-free synthesis of materials in Planetary Ball Mills. 
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