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Abstract 

Redlich-Kister equation coefficients reported by Satpathy and coworkers [J. Mol. Liq. 222 (2016) 

383-389] for binary benzene + cyanex 923 and xylene + cyanex 923 are found to be inconsistent 

with the graphs of the experimental excess molar volumes, excess molar polarizabilities and excess 

molar refractions.  Values calculated from the reported Redlich-Kister equation coefficients differ 

significantly from the measured experimental data. 
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 In a recent paper published in This Journal Satpathy and coworkers [1] reported the 

experimental densities, dielectric constants and refractive indices of binary mixtures of benzene 

(1) + Cyanex 923 (2) and xylene (1) + Cyanex 923 (2).  Measurements were performed at only a 

single temperature of T = 300 K, and over the entire mole fraction concentration range.  

Experimental values for benzene and xylene were not included in the published tables of 

experimental data, and the specific xylene isomer studied was not identified.  The measured 

experimental values were used to calculate the molar volumes, molar polarizations and molar 

refractions.  The authors calculated the excess parameters, assuming mole fraction additivity: 

AE = A12 - (X1 A1 + X2 A2)         (1) 

where A12 is the given property for the binary mixture, and Xi and Ai represent the mole fraction 

and the given property of component i in the mixture.  The excess quantities were then 

mathematically described using the Redlich-Kister polynomial equation: 

AE = X2 (1 - X2) [a0 + a1 (2 X2 - 1) + a2 (2 X2 - 1)2 + a3 (2 X2 - 1)3]    (2) 

Numerical values of the four curve-fit coefficients (a0, a1, a2 and a3) can be determined through 

regression analyses of the excess values in accordance with Eqn. 2. 

 The purpose of this brief commentary is to inform journal readers that the authors’ 

published Redlich-Kister equation coefficients, given in Tables 2 and 3 of their published paper 

[1], do not describe the excess values that are graphically depicted in Figures 2, 5 and 6.  The 

inconsistencies between the coefficients and graphs can be quickly shown by calculating the 

numerical of AE at X2 = 0.5, where only the a0 coefficient contributes to the Redlich-Kister 

computation. For the excess molar volume computations, I calculate VE = -0.558 x 0.25 = -0.14 

cm3/mole (benzene + Cyanex 923) and VE = 0.25 x 2.365 = 0.59 cm3/mole (xylene + Cyanex 923), 

which differ significantly from the values of VE = 1.2 cm3/mole and VE = 4.0 cm3/mole that are 
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obtained from Figure 2.  Similarly, I calculate PE = 0.25 x 16.44 = 4.11 cm3/mole (benzene + 

Cyanex 923) and PE = 0.25 x 13.85 = 3.46 cm3/mole (xylene + Cyanex 923) at X2 = 0.5.  Figure 5 

in the published paper shows the values to be negative for both mixtures.  The numerical values 

taken from the figure are on the order PE = -60 cm3/mole.  I have assumed the units to be cm3/mole 

which is consistent with how the values are given in Table 1 of the paper by Satpathy et al.  The 

manuscript text also states that the values of PE are negative; however positive numerical values 

are calculated using the authors’ tabulated Redlich-Kister coefficients from Tables 2 and 3.  There 

are clearly inconsistencies between the tabulated coefficients and the figures in the published paper 

of Satpathy et al. 
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HIGHLIGHTS 

 Published Redlich-Kister coefficients for excess volumes inconsistent with graphs of 

experimental data 

 Published Redlich-Kister coefficients for excess molar refractions inconsistent with graphs 

of experimental data 

 Published Redlich-Kister coefficients for excess molar polarizations inconsistent with 

graphs of experimental data 

 


