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Chemical characterization of discovered and IUPAC recognized elements is one of the important tasks of 
superheavy element community. Nowadays, 118 known elements are named but not all of them have been 
chemically studied or limited number of experiments hasn’t provided conclusive results. There are of course 
some technical limitations, for example in terms of very short half-lives (T1/2 ≤ 0.2 s) for elements with Z ≥ 
115. However, elements 109 – 111 haven’t been chemically studied at all and a few chemical experiments 
aimed at element 113 behavior still have unanswered questions. The goal of our group is to demonstrate proof-
of-principle results that connect liquid phase off-line experiments with on-line gas phase chemistry. For 
example, usually gas phase chemical setups utilize gold coated detectors. Other coating materials also have 
been considered, but generally all of them lead to physisorption of desired analytes. Chemical modification or 
functionalization of surfaces (including a detector surface) is possible via silanization of silicon substrates [1] 
or self-assembled monolayer formation on gold [2]. In both cases the terminating group of a molecule attached 
to the surface determines the surface chemical selectivity. Imidazolium-based ionic liquids have been 
successfully implemented by our group for metal separation in off-line regime [3] and as a result a similar 
termination group has been considered for functionalization. Also, the same type of ionic liquids was used to 
study oxidation states of cyclotron-produced thallium and it was shown that such a chemical system is quite 
sensitive to reveal a non-monovalent thallium behavior [4]. Thallium in this particular case was chosen because 
it is the heaviest homolog of element 113 and it’s believed that the cyclotron production results in the only 
monovalent state. Detailed results of these experiments will be discussed. 
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