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Aggregation of anions and cations to ion pairs and larger aggregates is a key phenomenon in solution chemistry. In addition to and in competition with ion solvation, ion association  determines the structure, thermodynamics and dynamics of electrolyte solutions. Ion pairs influence speciation in geochemical fluids, they are relevant to atmospheric chemistry due to their presence in aerosol droplets and they play an important role in biochemistry. 
Despite being studied for many years with a variety of techniques our quantitative understanding of ion association is still limited. Especially weak ion pairing with (standard-state) association constants KA° < 5, which is assumed to play an important role in biochemical processes [1], is difficult to study due to the limited resolution of most techniques. But also for typical associating electrolytes, like MgSO4(aq), views in the literature range from no ion association at all [2] to the claim that all ions are in the form of hydrated clusters and “these clusters behave as strongly bound units where the cation and anion in each cluster are inseparable” [3].  The reason for this divergence of opinions is that different techniques do not necessarily “see” the same species. 
The aim of this contribution is to show what kind of information on ion association is provided by dielectric relaxation spectroscopy (DRS) and how this compares with results obtained from other techniques. A short introduction to the principles of DRS, and the analysis of the spectra and its attendant pitfalls, will be given.  It will be shown that the solute relaxation processes directly yield the concentrations of dipolar solute species. Detected entities are not only the contact ion pairs accessible with other spectroscopic techniques but additionally – and with even better sensitivity – solvent-shared and solvent separated ion pairs, as well as polar triple ions. Due to this unusual sensitivity of DRS a direct comparison with KA° values determined with thermodynamics methods and conductivity studies is possible. Even more, by combining the generally more precise KA° data obtained with the latter techniques and the species-specific information from DRS detailed information on the association process is obtained. Additionally, DRS can be successfully applied to study weakly associating electrolytes with KA° < 5.
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