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Mechanochemistry is a fast and efficient 
method applicable for the synthesis of new 
organic,[1] metal-organic,[2] and inorganic[3] 
compounds. The direct monitoring of milling 
reactions is still challenging. The underlying 
reaction mechanisms remain often unclear. In the 
last years, have established a tandem in situ 
approach for investigating mechanochemical 
reactions using time-resolved in situ XRD 
coupled with Raman spectroscopy.[4] Here, we 
present an in situ coupling of synchrotron XRD, 
Raman spectroscopy, and thermography allowing 
the observation of mechanochemical reactions in 
real time.[5] Information on the crystalline, 
molecular, and temperature state of the materials 
during grinding could be collected. The chemical 
composition of the reaction mixture was found to 
be directly correlated with changes in the 
temperature profile of the reaction. Furthermore, 
the presented setup allows the detection of 
crystalline, amorphous, eutectic as well as liquid 
intermediates. The resulting deeper kinetic and thermodynamic understanding of milling 
processes is the key for future optimization of mechanochemical syntheses. 
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