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Highlights
· new data for the interfacial tension for aqueous binary mixtures were provided
· modelling of interfacial properties using DGT in combination with PCP-SAFT
· occurring maxima of interfacial tension is captured by the model

1. Introduction
[bookmark: _Ref535243465][bookmark: _Ref535252255]Renewable resources like natural oils and fats are of great importance to combat the depletion of fossil fuel. Natural fats and oils primarily consist of triglycerides that are the basis for long-chain molecules like fatty alcohols, fatty amines and fatty acids. To characterize aqueous binary mixtures with these renewable substances the knowledge of phase- and interfacial properties are crucial in process engineering applications. Challenges arise in particular when water is mixed with a slightly polar or associating long-chain molecules (LCM), such as fatty acids, fatty acid methyl esters and fatty alcohols. Recently, the miscibility gap of water + n-alkanes could be modelled with a very high accuracy using PCP-SAFT approach [[endnoteRef:2]]. This holds true for the solubility of n-alkane in water, the solubility of water in n-alkane as well as the solubility minima were captured [1]. The phase behavior of mixtures made of water and polar compounds, like aldehydes or esters, could be also modelled very close to experimental data, where the hetero-segmental version of PCP-SAFT was utilized [[endnoteRef:3]]. The mixtures made of n-alcohol + water exhibit self-association as well as cross-associations. If these effects were included in the PCP-SAFT framework, the phase behavior can also modelled very close to the experimental data [[endnoteRef:4]]. The aim of the present study consists of experimental and theoretical investigation of the interfacial properties of these mixtures, where these properties can be modelled by the density gradient theory (DGT) in combination with the above mentioned PCP-SAFT. [2: [] N. Haarmann, S. Enders, G. Sadowski, Fluid Phase Equilibria 470 (2018) 203-211.]  [3: [] N. Haarmann, S. Enders, G. Sadowski, Ind. Eng. Chem. Res., in press.]  [4: [] N. Haarmann, A. Reinhardt, A. Danzer, G. Sadowski, S. Enders, Ind. Eng. Chem. Res., in preparation.] 

2. Methods
The binary phase behavior and the interfacial properties of the aqueous mixtures were modeled by a combination of DGT with PCP-SAFT [[endnoteRef:5]]. Both the hetero-segmental and homo-segmental approach of PCP-SAFT are investigated and presented for this purpose. In case of the hetero-segmental approach, the n-alkylic residue within a homologous series was modeled using the PCP-SAFT parameters of n-alkanes and the binary interaction parameters, kij, were taken from water + n-alkane mixtures. Applying the hetero-segmental approach, polar and associative interactions among the identical head domains were explicitly taken into account. Due to its group-contribution-like character, the hetero-segmental approach enables the prediction of thermodynamic properties of various compounds within a homologous series. The influence parameters occurring in the DGT of LCM were adjusted to the surface tensions. However, the influence parameter for water must be slightly readjusted. The spinning drop tensiometer was used to measure the interfacial tension of the binary LCM-water mixtures at different temperatures.  [5: [] E. Schäfer, S. Enders, G. Sadowski, Fluid Phase Equilibria 362 (2014) 151-162.] 

 3. Results and discussion
Interfacial tension were measured for mixtures, where already data exist in the literature [[endnoteRef:6],[endnoteRef:7]]. These data base was extended to different temperatures. Furthermore, interfacial tension data of so far non-investigated LCM-water mixtures (water + n-amines, water + methyl ester) were generated. [6: [] R. Aveyard, B.J. Briscoe, J. Chapman, J. Chem. Soc., Faraday Trans. 1 68 (1972) 10-16.]  [7: [] I. del Pozo, M. Cartes, F. Llovell, A. Mejía, J. Chem. Thermodynamics 121 (2018) 121-128.] 

[bookmark: _Ref535250895]The solubility of LCM in water shows usually a solubility minima and consequentially the tie line runs through a maxima as function of temperature. One example is depicted in Figure 1. In Figure 1, it can be recognized that the experimental data, taken from the literature [[endnoteRef:8]], as well as the modelled interfacial tension show a maximum value at a temperature, where the solubility minima occurs. Similar results were obtained for all investigated mixtures. [8: [] D. Villers, J.K. Platten, J. Physi. Chem. 92 (1988) 4023-4024.] 

[image: D:\PhD Niklas\Publications\Paper 4\Figures\Figure 0 - Graphical Abstract\Graphical Abstract.emf]
Figure 1 Interfacial tension γLL of the binary n-hexanol + water mixture at atmospheric pressure as a function of temperature T obtained with hetero-segmental approach of PCP-SAFT [3] .
4. Conclusions
[bookmark: _GoBack]It could be shown, that the suggested theoretical framework allows the modelling of the phase behavior and the interfacial properties close the experimental data.
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