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Further consderations about double-diffusive convection in ternary syssems DCMI X1 type
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Following the considerations reported in a receegp about double diffusive convection in ternary
mixtures of 1,2,3,4-tetrahydronaphtaline, THN, isgtbenzene (IBB) and n-dodecane, 1$)C
(DCMIX1 type), at room temperature [1]. The presamrk will try to complete the problem
considering another two different starting profiles concentration used experimentally in the
determination of the four molecular diffusion cagénts of this kind of transparent ternary mixgire
The first profile, a linear function, is relatedthithe purely diffusive step of a thermodiffusion
experiment inside a Soret cell, a typical arrangegraemmonly used in the International Space Station
for the quantitative determination of the thermiugifon coefficients of different transparent tegnar
mixtures at low temperature [2]. The second prp#ie initial constant one, is characteristic of the
Open Ended Capillary Tube, OECT, technique usddasth experiments [3].

To avoid convective masking, experimentalists wywork, in all cases, under purely diffusive
conditions. However in ternary systems the unaweaompetition between the two driving forces
generated by the concentration gradients of bottegendent components could generate flow
instabilities which, in turn, could be translated appreciable perturbations in the experimental
determination of the matrix elements of the molacudiffusion coefficients. These instabilities,
depending on the initial conditions and the valokthe set of diffusion coefficients considereds ar
detected and classified using as criterion the skgracteristics of the first and second derivative
the density with respect to the direction of thavgy vector.

The mathematical procedures used here to deteeht@tinstabilities are based on the following
steps, i) obtaining of the analytical solutionsboth independent species accomplishing the unsteady
one-dimensional pure diffusive problem, ii) tramefation of these profiles in density profiles by
means of a set of calibration coefficients, iiijjcodation of the first and second derivative usiag,
usual, centred differences and iv) evaluation efglgn characteristics of these profiles. Finalhg
potential instabilities are in deep analysed u§Bgnumerical simulations of the flow established in
the different experimental arrangements, diffuseis and capillary tubes.
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