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Recently, the scientific community has taken ternary mixtures more into focus because they can be seen 
as prototypes for truly multicomponent mixtures. Fick diffusion coefficients depend on the order of 
components because in Fick's law for a ternary mixture the fluxes of two components are written 
explicitly, while the third component serves as a reference component. Moreover, the numerical values 
also depend on the reference frame, for which the diffusive fluxes are expressed. Only the eigenvalues 
of the Fick diffusion matrix are independent on the order of components and the reference frame. There 
are three common reference frames for expressing Fick's law: volume-, mass- or molar-averaged. There 
is therefore a variety of diffusion coefficients in use. The Fickian diffusion coefficients are measured in 
the volume reference frame, the governing equations for thermodiffusion (Soret) are written in the mass 
reference frame and molecular dynamic simulation are done in the molar reference frame. 
Understanding the bridge between them is of particular interest for the researchers [1]. 

Another important point concerns the existence of negative main Fick diffusion coefficients in non-ideal 
solutions sometimes discussed in literature.  The thermodynamic stability conditions [2] require that the 
sum of the main diffusion coefficient has to be positive  

D11+D22 > 0 

and does not require the main diffusion coefficients to be individually positive. Negative main Fick 
diffusion coefficients violate physical intuition because they indicate that species oppose their dilution 
even in the absence of cross diffusion effects. Note that the negative main diffusion coefficients 
reported in the literature usually appeared in the course of transformations between different reference 
frames or when changing the order of components  

In this study, the dependence of diffusion coefficients on the reference frame is thoroughly analyzed for 
seven ternary mixtures of different types. The key finding of this study is that negative values of main 
diffusion coefficients in ternary only appear in molar reference frame due to relatively large 
experimental uncertainties of cross diffusion coefficients measured in volume reference frame, which 
are propagated and amplified by frame transformation.  Another highlight of this study is the existence 
of a strong similarity between main diffusion coefficients in the volume and mass reference frames for 
seven considered mixtures of different types.  
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