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In the present study, it is demonstrated that thermal and mutual diffusivities of binary mixtures of the n-alkanes n-
dodecane (n-C12H26), n-octacosane (n-C28H56), and n-tetracontane (n-C40H82) with carbon monoxide (CO), 
hydrogen (H2), and water (H2O) are simultaneously accessible by dynamic light scattering (DLS). As the light 
scattering signals originating from thermal and concentration fluctuations appear in similar time scales, different 
data evaluation strategies were tested to achieve minimum uncertainties in the resulting transport properties. To 
test the agreement of the respective theoretical model with the DLS signals in the regression, an improved multi-fit 
procedure is introduced. With the selected data evaluation strategy, expanded uncertainties (k = 2) of 4 to 15% 
and 4 to 30% in the thermal and mutual diffusivities could be obtained for the binary mixtures. The mutual 
diffusivities for the mixtures measured at temperatures ranging from 398 to 523 K and pressures of 5 to 30 bar at 
saturation conditions are in agreement with molecular dynamics (MD) simulations using atomistic models and with 
experimental data from literature. 

 


