Accepted Manuscript

U PRASE
FQUILIBRIA

A systematic study on volumetric and transport properties of binary systems 1- AN INTERNATIONAL JOURNAL
propanol + n-hexadecane, 1-butanol + n-hexadecane and 1-propanol + ethyl oleate at H““] PHAS[
different temperatures: Experimental and modeling

Mohamed A. Aissa, lvona R. Radovi¢, Mirjana Lj Kijev€anin

PII: S0378-3812(18)30231-0
DOI: 10.1016/j.fluid.2018.05.028
Reference: FLUID 11850

To appearin:  Fluid Phase Equilibria

Received Date: 20 February 2018
Revised Date: 25 May 2018
Accepted Date: 25 May 2018

Please cite this article as: M.A. Aissa, I.R. Radovi¢, M.L. Kijev€anin, A systematic study on volumetric
and transport properties of binary systems 1-propanol + n-hexadecane, 1-butanol + n-hexadecane and
1-propanol + ethyl oleate at different temperatures: Experimental and modeling, Fluid Phase Equilibria
(2018), doi: 10.1016/j.fluid.2018.05.028.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.fluid.2018.05.028

A systematic study on volumetric and transport progrties of binary systems 1-
propanol + n-hexadecane, 1-butanol + n-hexadecanadl1-propanol + ethyl oleate

at different temperatures: experimental and modelimgy

Mohamed A. Aissj Ivona R. Radovi', Mirjana Lj. Kijevcanin'

'Faculty of Technology and Metallurgy, UniversityBefigrade, Karnegijeva 4, 11120, Belgrade, Serbia

Abstract

Densities f), viscosities %), speed of soundsu) and refractive indicesnf) at temperature range
(293.15-343.15) K with 5 K intervalor three binary mixtures (1-propanolnthexadecane, 1-butanol +
n-hexadecane and 1-propanol + ethyl oleate), werasured at atmospheric pressure. Based on the
corresponding experimental data, excess molar wIl%), viscosity deviationA#;) and deviation in
refractive index4np) have been calculateBeside these properties, molar excess Gibbs fresyes of

activation of viscous flowA GF) and deviation in isentropic compressibilitg £, ) were calculated

from measured density, viscosity and speed of salata. The excess / deviation functions have been
fitted by Redlich-Kister equation and discussedtanrms of molecular interactions existing in the
mixtures. Viscosity modeling was performed usingrfenodels: UNIFAC-VISCO, ASOG-VISCO,
Teja-Rice and McAllister. Experimental viscositytaahave been used to determine new binary
UNIFAC-VISCO and ASOG-VISCO interaction parameteasd the interaction parameters for
correlation models by applying some optimizatiochteque. For all systems, positive deviations were
observed for the excess molar volumes in the wholeentration range. A negative deviation and an
inversion sign for the excess dynamic viscosity avebserved in the systems of 1l-butanoh-+
hexadecane and 1l-propanoh-hexadecane, respectively, while positive deviati@s observed for 1-
propanol + ethyl oleate mixture. The results ofcosty modeling showed that four-body McAllister
models are suitable to describe viscosities fosgtems and temperatures with maximum percentage
deviations PDpay less than 0.5 %.
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