Abstract
Passive dosing for constant concentration and defined composition of hydrophobic organic mixtures

Abstract
There is regulatory and scientific attention on the fate, exposure and effects of chemical mixtures including
complex mixtures of hydrophobic chemicals such as petroleum substances and essential oils. These
mixtures have recently been categorized as multicomponent substances and substances of unknown or
variable composition, complex reaction products or biological materials (UVCBs). The dosing of such
mixtures in environmental experiments and tests can be challenging and there is an urgent need for new
methods to provide stable concentrations and defined composition of these mixtures in aquatic fate and
toxicity testing. Passive dosing from a silicone rod has successfully been used in biodegradation and toxicity
testing of hydrophobic chemicals covering a broad chemical space in terms of Kow and Kaw. This study aims
to extend the applicability of the novel passive dosing method to hydrophobic multicomponent substances
and UVCBs (i.e. complex mixtures). The method is straightforward: a silicone rod is loaded by direct
addition of the mixture and subsequently equilibrated with ultrapure water to create constant and defined
concentrations of each mixture constituent and thus also a constant and defined mixture composition. The
aqueous concentration level can be controlled by the amount of mixture added to the rod. Early results
show a good performance of the method with very fast dosing kinetics, aqueous concentrations increasing
linearly with loading level and good reproducibility of the passive dosing for a petroleum substance and an
essential oil. The presentation will focus on 1) the fast and reproducible loading of selected UVCB mixtures,
2) reproducibility and optimized passive dosing kinetics for one petroleum substance and one essential oil
and 3) the performance and characteristics of the passive dosing method compared with more traditional
dosing methods.
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