Accepted Manuscript

Natural Gas

SCIENCE AND ENGINEERING

Assessing hydrate formation as a separation process for mixtures of close-boiling
point compounds: A modeling study

Kaniki Tumba, Amir H. Mohammadi, Paramespri Naidoo, Deresh Ramjugernath

PII: S1875-5100(16)30404-8
DOI: 10.1016/j.jngse.2016.06.021
Reference: JNGSE 1568

To appearin:  Journal of Natural Gas Science and Engineering

Received Date: 10 February 2016
Revised Date: 19 May 2016
Accepted Date: 7 June 2016

Please cite this article as: Tumba, K., Mohammadi, A.H., Naidoo, P., Ramjugernath, D., Assessing
hydrate formation as a separation process for mixtures of close-boiling point compounds: A modeling
study, Journal of Natural Gas Science & Engineering (2016), doi: 10.1016/j.jngse.2016.06.021.

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.jngse.2016.06.021

O 00 N O U b

10
11
12

13

14

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

Assessing hydrate formation as a separation procefw
mixtures of close-boiling point compounds: A modetig
study

Kaniki Tumb&®, Amir H. Mohammadi®’, Paramespri NaidpDeresh Ramjugernédth

#Thermodynamics Research Unit, School of Enginegtingversity of KwaZulu-Natal, Howard College Campuing<
George V, Avenue, Durban, 4041, South Africa.

P Department of Chemical Engineering, Mangosuthu brsity of Technology, Umlazi, Durban 4031, SoutficAf

‘Institut de Recherche en Génie Chimique et PétrdiRGCP), Paris Cedex, France.

*E-mail: ramjuger@ukzn.ac.za; and amir h_mohammadil@o.com

Abstract

This study was aimed at developing a simple modetwol for assessing gas hydrate
formation as a means to separate gas mixturesrder do assess the feasibility of this
technology for separation, phase equilibrium dditaioed via experimental and modeling
studies are required for the design and optimipatid processes based on gas hydrate
formation. Three selected gas mixtures (ethanehenet ethyne + propene, and ethyne +
propane) under hydrate formaticonditions were examined. This was done on theshafsi
pressure-composition plots obtained with the neddyeloped multi-phase-multi-component
model. The procedure, based on the equality ofditigand material balances, is presented
for predicting compositions in coexisting phaseasmlti-component systems under hydrate
stability conditions. The new multi-phase-multi-qpoment model is simple and has been
successfully validated against independent dataeisas experimental data obtained by our

group.
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