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Université Libre de Bruxelles, Belgium

Prof. Stefan Van Vaerenbergh
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Abstract

A fundamental step in a comprehensive modelling of the diffusive processes in liquids relies the possibil-
ity of obtaining reliable and accurate experimental data of the diffusion and thermodiffusion coefficients of
multicomponent liquid systems. In the DSC/DCMIX1 experiment [1], a ‘Transient Interferometric Tech-
nique’ was implemented aboard the International Space Station to obtain an accurate experimental deter-
mination those coefficients for several organic liquid systems, composed of 1,2,3,4-Tetrahydronaphtalene,
Isobutylbenzene and Dodecane. Those particular species were selected as a simplified multicomponent
system modelling the fluids contained in natural crude oils reservoirs. The three equimassic systems of
those components were studied in the Fontainebleau benchmark [2]. During the DSC/DCMIX1 experi-
ment, a series of five ternary systems were studied syste. For each system, several experimental runs were
performed, in order to quantify the reproducibility of the technique and to investigate the temperature
dependence of the thermodiffusion and diffusion coefficients. The data collected during this experiment
were analysed independently by several research teams around the world. The results obtained through
this procedure were compared with several experimental results performed under gravity conditions to
establish a benchmark for the thermodiffusion and diffusion coefficients in a three-components liquid
systems. In the present paper we report the temperature and chemical concentration profiles observed
during several experimental runs. We detail the analytical techniques developed by our team. We report
the thermodiffusion coefficients obtained from the stationary concentration profiles. We explain the mod-
elling of the diffusive processes and the obtained values for the molecular diffusion coefficients. We finally
compare the results obtained through several data processing techniques.
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