EQUIFASE 2015. X Iberoamerican Conference on Phase Equilibria and Fluid Properties for Process
Design. Alicante (Espafia). 28 Junio-1 Julio 2015

Experimental and Theorical Study of Surface Tension and Density of 1,2-

Dimethylbenzene with Alkanes at 298.15K
Alfonsina E. Andreatta®, Raquel E. Martini’, José L. Legidol, Lidia Casas*

'Departamento de Fisica Aplicada, Facultad de Ciencias, Universidad de Vigo, Espafia.
°IDTQ- Grupo Vinculado PLAPIQUI-CONICET-FCEFyN, Universidad Nacional de
Cordoba, Argentina.

Universidad Tecnolégica Nacional. Fac. Reg. San Francisco, Argentina.
*Laboratoire de Thermique, Energétique et Procédés (LaTEP), Ecole Nationale Supérieure
en Génie des Technologies Industrielles, Université de Pau et des Pays de I'Adour, France.

*lidia.martinezcasas@univ-pau.fr

Scientific topic: Measurement of Thermodynamic Properties. Phase Equilibria and Chemical
Equilibria

Keywords: 1,2-Dimethylbenzene, Alkane, Surface Tension, Density
Introduction

Methylbenzenes occur in small quantities in naphtha and higher boiling fractions of petroleum. Those
presently of commercial importance are toluene, 1,2-Dimethylbenzene (o-xylene), 1,4-
Dimethylbenzene (p-xylene), and to a much lesser extent 1,3-Dimethylbenzene (m-xylene).
Particularly, 1,2-Dimethylbenzene is mainly used to produce phthalic anhydride for plasticizers. The
primary sources of xylenes are reformates from catalytic reforming units, gasoline from catcraking,
and pyrolysis gasoline from steam reforming of naphtha and gas oils. Solvent extraction is used to
separate these aromatics from the reformate mixtures[1]. For this reason, physical properties of pure
liquids and liquid mixtures containing aromatic and aliphatic compounds and their dependence with
composition are very important basic data for petrochemical industry.

Due to the lack of experimental information regards 1,2-dimethylbenzene, in this work, experimental
data of surface tension and density of this compound with octane, nonane and decane at 298.15K and
atmospheric pressure are presented. The surface tension deviation and the excess molar volume have
been correlated by Redlich Kister polynomial equation. An theoretycal study has been applied in this
mixtures using different models [2-3].

Experimental Section

Surface tension was determined using an automatic tensiometer Lauda TVT2 with a total accuracy of
the surface tension determination better than 0.1 mN.m™. This property was assessed for both pure
components and binary mixtures based on the principle of the pending drop volume.

On the other hand, densities measurement of binary mixtures and its respective pure compounds were
carrie3d out in a vibrating-tube Anton Paar DMA 4500 densimeter, with a density repeatability of 107
g.cm”.

Results and Discussion

Surface tension is a consequence of the difference in the molecules distribution between the bulk and
the surface of the liquid. The surface tension of alkanes are lower than 1,2-dimethylbenzene, and the
deviation surface tension of the binary mixtures increases with the chain length of the alkane because
the strength of dispersion forces increases[4] as it can be seen from Figure 1(a).

Positives surface tension deviation represents chemical effects between the molecules while negatives
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values are obtained when physical effects and dipolar-dipolar interaction are involved [5]. For the 1,2-
dimethylbenzene + alkane binary systems studied in this work, physical effects are more dominant
than chemical effects.
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Figure 1. Experimental (symbols) and Redlich Kister (lines) correlation for the deviation surface
tension (a) and excess molar volume (b) at 298.15 K for 1,2-Dimethylbenzene (1) with alkanes (2)
binary mixtures: octane (®), nonane(®) and decane( A).

The densities of the alkanes are lower than 1,2-dimethylbenzene, and the density and the excess molar
volume of the binaries mixtures increases with an increasing of the length of the alkane. Regarding
excess molar volume, in Figure 1 (b) it can be observed that 1,2-dimethylbenzene + octane presents an
S-shaped dependence on composition with small positive values at the highest octane concentration
and negative values on the other extreme. However the 1,2-dimethylbenzene + nonane and 1,2-
dimethylbenzene + decane binaries mixtures present a maximum excess molar volume at the
equimolar composition. Yang et al.[6] suggest no specific interactions in similars compounds such us
1,4-dimethylbenzene + alkane.

Conclusions

Surface tension and density of 1,2-dimethylbenzene + octane, nonane or decane binary mixtures at
298.15K and atmospheric pressure are presented. Surface tension deviation and excess molar volume
have been calculated and correlated by Redlich Kister polynomial equation. These data allows
comparing surface tension deviation and excess volume molar between the different dimethylbenzene
isomers + alkane binary mixtures.

References

[1] S. Matar, L.F. Hatch,Chemistry of Petrochemical Processes, 2™ Edition, Elsevier Science, 2001.

[2] M. Dominguez-Pérez, L. Segade, C. Franjo, O. Cabeza, E. Jiménez, Fluid Phase Equilib., 232
(2005) 9-15.

[3] E. Ghasemian, J. Mol. Liq., 183 (2013) 64-71.

[4] A. Penas, E. Calvo, M. Pintos, A. Amigo, R. Bravo, J. Chem. Eng. Data, 45 (2000) 682-685.

[5]J. Deng, Y. Yang, Y. He, G. Ouyang, Z. Huang, J. Chem. Eng. Data, 51 (2006) 1464-1468.

[6] C. Yang, W. Xu, P. Ma, J. Chem. Eng. Data, 49 (2004) 1794-1801.

Acknowledgments
The authors are grateful to Universidad de Vigo and Ministerio de Educacion y Ciencia from Spain

(Projects FIS2011-23322 and CGL2008-03668) and CONICET, Universidad Nacional de Coérdoba
and Universidad Tecnoldgica Nacional from Argentine for financial support.





