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Combination of aromatic or aliphatic structural moieties with polar functional groups
dissociable in an aqueous solution represents a structural motif abundant in anthropogenic
environmental solutes such as pesticides, surfactants or antibiotics. The amphipathic
structure provides these compounds with versatility of possible molecular interactions that
they can be involved in. We have performed an extensive experimental study focused on
binding of various model organic ions to humic substances of diverse origin. For this
purpose, we have combined various analytical strategies, including spectroscopic assays
(differential UV-VIS spectrometry, steady-state and time-resolved fluorescence
spectroscopy), originally developed diffusion techniques (experimental evaluation of the
solute molecular transport in a medium with homogenously dispersed humic substances),
and examination of the binding thermodynamics based on (isothermal titration) calorimetry
and equilibrium dialysis (see Fig. 1). This contribution evaluates the particular merits of the
individual experimental techniques and summarizes the main findings on what type of
molecular interactions plays a principal role in binding charged organic compounds by
humic substances.
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Figure 1. Schematic diagram of the equilibrium dialysis experiment
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