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Acidity is one of the most important characteristics of liquids/solutions, and its measurement is crucial to understanding and controlling essential processes in fundamental chemistry, industry and living organisms, such as catalysis, extraction, chromatography, processes in micelles/bilayers, etc. Acidity refers to the activity of the solvated proton and is typically expressed as pH. However, the conventional pH scale is well established only in dilute aqueous solutions at medium pH values. It has serious limitations at extreme values, in other solvents or more complex media where most of the real-life chemistry takes place. Most importantly, comparison of the conventional pH values between different media (solvents) is impossible, because every solvent has its own pH scale. Example: pH 7 in water is neural but pH 7 in acetonitrile is strongly acidic.

In view of the above, a decade ago, the concept of “unified pH scale” was put forward, defining unified pH (pHabs) via the absolute chemical potential of the solvated proton [1]. For easier comparability the pHabs scale was subsequently "aligned" with the aqueous pH scale, termed as  [2], so that any medium/solution with   7.00 has the same thermodynamic activity of the solvated proton as an aqueous solution with pH 7.00. The merits of this approach are a strict thermodynamic foundation and direct comparability of  values between any solvents/media.

Initially, the  scale was a theoretical concept with no practical implementation. However, in the recent years, to a large part thanks to the European Union UnipHied (17FUN09, www.uniphied.eu) project, the  measurement possibilities for have been developed [2,3] and the concept has now been published as an IUPAC technical report [4].

The presentation will give an overview of the  concept, the principles of its current experimental realization and exemplary applications.
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