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Two-dimensional molybdenum disulfide (2D-MoS;) is one of the most important representatives of
molecularly thin transition metal dichalcogenides (TMDCs), a unique class of inorganic materials that
have drawn high attention in materials science over the past decades due to their versatile applicability
in technology, ranging from elementary fields like tribology all the way to high-end applications in
catalysis, energy storage and nanoelectronics >3, A prominent method to separate such ultra-thin,
mono- to few-layered particles (“2D nanosheets”) from “3D” TMDC bulk crystals is called Liquid Phase
Exfoliation (LPE); a process in which the starting material is suspended in a suitable solvent and
subsequently subjected to ultrasonication. Driven by local pressure fluctuations within the liquid phase
caused by the ultrasound, cavitation bubbles evolve, which, upon spontaneous implosion, result in
high local temperatures, pressures and shear forces 4.

Following the consensus of the existing literature on LPE, those vigorous shear forces are considered
mainly responsible for the exfoliation of 2D nanosheets from a layered “3D” TMDC starting material.
With respect to the classification of a solvent towards its suitability for the LPE of a given TMDC, there

is moreover a clear emphasis on purely physical parameters, e.g. surface tension matching and

consideration of the Hansen solubility parameters, to be crucial for the success of the process >,

However, even for the exfoliation of the well-studied MoS,, still a number of contradictions and
unexpected phenomena (varying gas phase dependencies, inexplicable stabilities and instabilities of
the 2D products, irreversible nanosheet sedimentation upon storage, impact of trace impurities etc.)
are faced, that current concepts on the mechanism of LPE fail to explain. In particular, there is yet no
comprehensive consideration of sonochemical aspects on the process itself — a serious shortcoming,
as this talk will reveal.

| will present our latest findings on the mechanism of LPE of MoS,, underline the indispensable role of
sonochemistry for the success of the process, and, most importantly, attempt to provide a “common
thread” that unites all of the phenomena mentioned above.
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