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almost duplicated. This modification augments the perform
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.  Introduction

nhabitation of hydrate formation is the main purpose of natu-
al gas dehydration processes, which definitely helps to avoid
f blockage of pipelines or process equipments (Ripmeester
t al., 1987; Tohidi et al., 1990). Glycol compounds are well
nown as the best candidates for gaseous phase dehydration

Gilbert and Boris, 1996; Gottlib, 2003). The glycol selection
s based on a number of factors which include: dehydration
apability, glycol losses in the contactor or the regenerator and
bsorption of volatile organic matters (VOC’s) (Herskowitz and
ottlib, 1984). The advantage of using triethylene glycol (TEG)

s that, it can greatly reduce the emission of benzene, toluene,
thyl benzene and xylene (BTEX) (Braek et al., 2001; Ebeling,
998). TEG offers the best cost beneficial solution and it is the
ost widely used for gas dehydration (Woodcock, 2004). TEG

s marginally more  expensive than DEG, but it can achieve
uch lower losses due to lower vapor pressure (Kelland, 2009).
ue to the association between water and TEG, water mixes
ith the glycol and creates a single liquid phase (Sloan, 1990).

∗ Corresponding author. Tel.: +60 103430447; fax: +60 53656176.
E-mail addresses: usama59@gmail.com, usama demerdash@petron
Received 1 June 2012; Received in revised form 1 February 2013; Accep

263-8762/$ – see front matter © 2013 The Institution of Chemical Engi
ttp://dx.doi.org/10.1016/j.cherd.2013.03.014
esearch  and  Design

sev ier .com/ locate /cherd

 as  a  potential  modifier  of
l  gas  dehydration  process

 Khashayar Nasrifar
Tronoh, Malaysia

 for natural gas dehydration. There are many processes
r different TEG concentrations in different natural gas

vestigated for predicting water dew point as a function

 outlet gas dew point was also determined using phase

ess achieved the most significantly reduces water dew

rocess. Moreover, TEG was modified using potassium

n capacity of the modified TEG was improved, that is

ance of the proposed mixture which can be potentially

ngineers. Published by Elsevier B.V. All rights reserved.

rate; Potassium formate

as.com.my (U. Eldemerdash).
ted 22 March 2013

However, this mixture is difficult to be simulated due to the
association between water and the glycol (Christensen, 2009).
Thus, proper thermodynamic equations are needed to accu-
rately simulate the water/glycol mixture in simulating a gas
dehydration process. Some models based on cubic equations
of state (EOS) guarantee a good phase equilibrium prediction
over wide ranges of temperature and pressure. This is impor-
tant in view of modeling natural gas multicomponent systems
in dehydration units, where it is necessary to account for
the presence of gases and the high operating pressure of the
absorption column (Peng and Robinson, 1976). The main plat-
form used for this study was the simulation software: Aspen
HYSYS. Peng and Robinson (1976) and Twu et al. (2005) glycol
thermodynamic packages were employed in this study. The
two thermodynamic packages were required due to the fact
that Peng–Robinson thermodynamic package alone cannot
calculate accurately the TEG–water system for the regenera-
tion part of the gas dehydration unit. Further, Peng–Robinson
package calculates significant amounts of TEG as the bottom
product of the regeneration column (Bahadori et al., 2008). In

neers. Published by Elsevier B.V. All rights reserved.

http://www.sciencedirect.com/science/journal/02638762
www.elsevier.com/locate/cherd
mailto:usama59@gmail.com
mailto:usama_demerdash@petronas.com.my
dx.doi.org/10.1016/j.cherd.2013.03.014

	Evaluation of potassium formate as a potential modifier of TEG for high performance natural gas dehydration process
	1 Introduction
	2 Equilibrium correlations for predicting water dew point
	3 Methodology
	4 Results and discussion
	4.1 Effect of number equilibrium stages in the contactor
	4.2 Effect of re-boiler temperature
	4.3 Effect of stripping gas
	4.4 Equilibrium correlations for predicting water dew point
	4.5 Phase envelope of gas stream at different dehydration units
	4.6 TEG modifications by addition of additive to improve absorption capacity

	5 Conclusions
	References




