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Choosing the right solvent is important for the 

successful outcome of many reactions, 

therefore, an understanding on the molecular 

level behavior of the given liquid itself is 

mandatory if the full potential of the solvent 

should be reached. This is particularly the case 

if the liquid is actively participating in the 

reaction, not only as a solvent, but also as a 

catalyst. In this talk, we discuss liquids that are 

examples of such complex processes and we 

show how we analyze their behavior [1]. The 

catalytically active mixtures of 1,1,1,3,3,3-

hexafluoro-2-propanol (HFIP) - which is one of 

the more stabilizing solvents for spin centers 

serves as such an example. [2] 

In another example, we elaborate on the 

structure of alcohols in ionic liquid (ILs). [3]  

Figure 1: From Ref [3]: Spatial distribution 

functions of cation (left), alcohol (long side 

chain cation: middle; short side chain: right). 

Cation: red; anion: orange; side chain: 

green; OH: yellow; side chain alcohol: blue.  
 

Structure-directing or template effects have 

been invoked several times for ILs to explain 

the different outcome in material synthesis. The 

successful imprinting of the ILs’ order in the 

alignment of the alcohol molecules in these 

simple model systems (Fig. 1) shows that the 

micro-heterogeneous structure of ILs can 

indeed be applied to arrange reaction substrates 

in a predetermined fashion, opening new 

possibilities for explaining or enhancing the 

selectivity in chemical reactions in ILs. 

In electrolyte systems, the association of the 

ions to form ion pairs or other, low charge 

aggregates is a long discussed issue, since it can 

affect the manner and the extent of conduction 

by changing the number of charged species in 

the solution. Thus, we will cover ion pairing in 

ionic liquids [4] considering the bulk but also 

the interface gas-liquid. The charge of the ions 

is often assumed to ±1. Although this seems 

trivial, but due to a combination of polarization 

and charge transfer effects between the ions 

these charges are decreased in their absolute 

values.[5] The derivation and application of a 

polarizable force field in order to describe the 

TiO2-IL interface [6] playing a role in solar cell 

applications can account for those effects. 

Connected to this is structural diffusion. [7] We 

will also elaborate on voids in liquids to deepen 

our understanding of complicated liquids.  [1] 
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