Accepted Manuscript o

FLUID PHASE

Title: A Monte Carlo Simulation Study of the Liquid-Liquid ["II“_IB"IA
Equilibria for Binary Dodecane/Ethanol and Ternary R
Dodecane/Ethanol/Water Mixtures H.“m p“AS[

Author: David B. Harwood Cornelis J. Peters J. Ilja Siepmann

PII: S0378-3812(15)30026-1

DOI: http://dx.doi.org/doi:10.1016/j.fluid.2015.07.011
Reference: FLUID 10663

To appear in: Fluid Phase Equilibria

Received date: 28-4-2015

Revised date: 7-7-2015

Accepted date: 8-7-2015

Please cite this article as: David B. Harwood, Cornelis J. Peters, J. Ilja Siepmann,
A Monte Carlo Simulation Study of the LiquidndashlLiquid Equilibria for Binary
Dodecane/Ethanol and Ternary Dodecane/Ethanol/Water Mixtures, Fluid Phase
Equilibria (2015), http://dx.doi.org/10.1016/5.luid.2015.07.011

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.


http://dx.doi.org/doi:10.1016/j.fluid.2015.07.011
http://dx.doi.org/10.1016/j.fluid.2015.07.011

*Revised Manuscript

Click here to view linked References

A Monte Carlo Simulation Study of the Liquid-Liquid
Equilibria for Binary Dodecane/Ethanol and Ternary
Dodecane/Ethanol /Water Mixtures

David B. Harwood?, Cornelis J. Peters®, J. Ilja Siepmann*®¢

®Department of Chemistry and Chemical Theory Center, University of Minnesota,
207 Pleasant Street SE, Minneapolis, MN 55455-0431, USA
b Department of Chemical Engineering, The Petroleum Institute, P.O. Box 2533,
Abu Dhabi, United Arab Emirates
¢Department of Chemical Engineering and Materials Science, University of Minnesota,
421 Washington Avenue SE, Minneapolis, MN 55455, USA
Corresponding author e-mail: siepmann@ummn.edu

Abstract

Obtaining knowledge of the mutual miscibility of alkanes, surfactants, and
water over a wide range of temperatures and pressures is of great relevance
for the energy industry. Molecular simulations using advanced sampling tech-
niques and transferable force fields can serve as a predictive method to study
a variety of phase equilibria at different temperatures, pressures, and overall
compositions. In this work, configurational-bias Monte Carlo simulations in
the NpT Gibbs ensemble with the Transferable Potentials for Phase Equi-
libria (TraPPE) force field are applied to investigate the binary mixture of
n-dodecane and ethanol at pressures of 0.1 and 100 MPa and the ternary
mixture of these compounds with water at one state point. The simulations
qualitatively reproduce the increase of the upper critical solution temperature
(UCST) with increasing pressure, but the miscibility gap is overestimated at

both pressures and the UCSTs are shifted up by about 50 K compared to
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