Accepted Manuscript

Molecular arrangement between electrolytes and alcohol at the
air/water interface

Ge Gao, Cuong V. Nguyen, Chi M. Phan

PII: S0167-7322(17)32015-9

DOI: doi: 10.1016/j.molliq.2017.07.083
Reference: MOLLIQ 7661

To appear in: Journal of Molecular Liquids
Received date: 19 May 2017

Revised date: 11 July 2017

Accepted date: 13 July 2017

Please cite this article as: Ge Gao, Cuong V. Nguyen, Chi M. Phan , Molecular
arrangement between electrolytes and alcohol at the air/water interface, Journal of
Molecular Liquids (2017), doi: 10.1016/j.molliq.2017.07.083

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/10.1016/j.molliq.2017.07.083
http://dx.doi.org/10.1016/j.molliq.2017.07.083

Molecular Arrangement between Electrolytes and

Alcohol at the Air/Water Interface
Ge Gao,"' Cuong V. Nguyen®? and Chi M. Phan™"

! Department of Chemical Engineering and Curtin Institute of Functional Molecules and Interfaces,

Curtin University, Perth, WA6045, Australia

“Military Academy of Logistics, Long Bien, Hanoi, Vietnam

Abstract
While it is conventionally believed that interaction between electrolytes and surfactants at the

air/water interface can have profound impact on surface tension, a quantitative description remains
elusive. In this study, the surface arrangement of MIBC at 1M and 2M NaCl solution was investigated
by molecular dynamics. The main aim of simulation was to explore the molecular arrangement and
explain the synergistic effect, which was evidenced by existing experimental data. The simulation was
able to confirm experimental results as well as the underlying molecular arrangement. Specifically, it
was found that Na* and CI™ has an opposite effects on surface tension. The net effect of Na*/CI” on
surface tension is determined by the relative ratio between the two ions near the interface. This
relative ratio, in turn, depends on MIBC concentration. As a result, NaCl decrease tension at low
MIBC and increase tension at high MIBC. The mechanism should be the same governing principle for
other surfactant/electrolyte mixture.  The findings lay an important foundation for mixed

surfactant/electrolyte systems.
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Introduction

The adsorption of solutes into air/water interface is a fundamental topic in surface science. Due to
experimental difficulties, the adsorption is often obtained via theoretical modelling and surface
tension. In an early study, the adsorption was modelled from the molecular arrangement between the

solutes and surface water [1]. Such model was limited to certain molecules and cannot be extended to
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