Accepted Manuscript

THE JOURNAL
Modeling Hydrate Formation Conditions in the Presence of Electrolytes and OF CHEMICAL
THERMODYNAMICS

Polar Inhibitor Solutions

Shahriar Osfouri, Reza Azin, Reza Gholami, Amir Abbas Izadpanah

PII: S0021-9614(15)00176-7

DOLI: http://dx.doi.org/10.1016/j.jct.2015.05.029
Reference: YJCHT 4259

To appear in: J. Chem. Thermodynamics

Received Date: 13 January 2015

Revised Date: 24 May 2015

Accepted Date: 25 May 2015

Please cite this article as: S. Osfouri, R. Azin, R. Gholami, A.A. Izadpanah, Modeling Hydrate Formation Conditions
in the Presence of Electrolytes and Polar Inhibitor Solutions, J. Chem. Thermodynamics (2015), doi: http://
dx.doi.org/10.1016/j.jct.2015.05.029

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.jct.2015.05.029
http://dx.doi.org/http://dx.doi.org/10.1016/j.jct.2015.05.029
http://dx.doi.org/http://dx.doi.org/10.1016/j.jct.2015.05.029

Modeling Hydrate Formation Conditions in the Presence of Electrolytes and
Polar Inhibitor Solutions

Shahriar Osfouril’*, Reza Azinz, Reza Gholamil, Amir Abbas Izadpanah1

1- Department of Chemical Engineering, Faculty of Petroleum, Gas and Petrochemical
Engineering, Persian Gulf University, Bushehr, Iran
2- Department of Petroleum Engineering, Faculty of Petroleum, Gas and Petrochemical

Engineering, Persian Gulf University, Bushehr, Iran

Abstract

In this paper, a new predictive model is proposed for prediction of gas hydrate formation
conditions in the presence of single and mixed electrolytes and solutions containing both
electrolyte and a polar inhibitor such as monoethylene glycol (MEG), diethylene glycol
(DEG) and triethylene glycol (TEG). The proposed model is based on the y-¢ approach,
which uses modified Patel-Teja equation of state (VPT EOS) for characterizing the vapor
phase, the solid solution theory by van der Waals and Platteeuw for modeling the hydrate
phase, the non-electrolyte NRTL-NRF local composition model and Pitzer-Debye-Huckel
equation as short-range and long-range contributions to calculate water activity in single
electrolyte solutions: Also, the Margules equation was used to determine the activity of water
in solutions containing polar inhibitor (glycols). The model predictions are in acceptable
agreement with experimental data. For single electrolyte solutions, the model predictions are
similar to available models, while for mixtures of electrolytes and mixtures of electrolytes and
inhibitors, the proposed model gives significantly better predictions. In addition, the absolute
average deviation of hydrate formation pressures (AADP) for 144 experimental data in
solutions containing single electrolyte is 5.86% and for 190 experimental data in mixed
electrolytes solutions is 5.23%. Furthermore, the proposed model has an AADP of 14.13%,
5.82% and 5.28% in solutions containing (Electrolyte+MEG), (Electrolyte+DEG) and
(Electrolyte+TEG), respectively.
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