
Accepted Manuscript

Screening study for selecting new activators for activating MDEA for natural
gas sweetening

Laila Jaafari, Bander Jaffary, Raphael Idem

PII: S1383-5866(17)33457-3
DOI: https://doi.org/10.1016/j.seppur.2018.02.007
Reference: SEPPUR 14371

To appear in: Separation and Purification Technology

Received Date: 23 October 2017
Revised Date: 1 February 2018
Accepted Date: 4 February 2018

Please cite this article as: L. Jaafari, B. Jaffary, R. Idem, Screening study for selecting new activators for activating
MDEA for natural gas sweetening, Separation and Purification Technology (2018), doi: https://doi.org/10.1016/
j.seppur.2018.02.007

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.

https://doi.org/10.1016/j.seppur.2018.02.007
https://doi.org/10.1016/j.seppur.2018.02.007
https://doi.org/10.1016/j.seppur.2018.02.007


  

1 

 

Screening study for selecting new activators for activating 

MDEA for natural gas sweetening 

 

Laila Jaafari, Bander Jaffary, Raphael Idem* 

Clean Energy Technologies Research Institute (CETRI), University of Regina  

3737 Wascana Parkway, Regina, Saskatchewan S4S 0A2, Canada 

 

ABSTRACT 

This study focused on screening new activators for activating MDEA for natural gas sweetening. 

Accordingly, tetraethylenepentamine (TEPA) and polyethylenimine branched (PEI-B) were 

screened and compared with piperazine (PZ) in their performance for activating MDEA. The 

screening was carried out using absorption and desorption techniques. The comparison between 

the activated systems was based on the rich loading, lean loading, cyclic capacity, absorption 

rate, desorption rate and heat duty. The absorption and desorption temperatures were 40 and 100 

°C, respectively at atmospheric pressure using 100% CO2. The concentration of MDEA was kept 

constant as 3 M in all the runs while changing the activator concentrations at 0.1, 0.2 and 0.3 M. 

The highest rich loading, lean loading, cyclic capacity, absorption and desorption rates were 

obtained with MDEA/PEI-B systems which has the highest number of amino groups per 

molecule as compared with TEPA and PZ systems. Furthermore, the lowest heat duty was also 

obtained with the MDEA/PEI-B system which is the only activator having tertiary amino groups 

in its structure. Furthermore, PEI-B and TEPA were superior to PZ in all the performance criteria 

even on the basis of per amino group in the amine molecule. However, TEPA was better than 

PEI-B because not all the amino groups of PEI-B were accessed by CO2, and so, were not all 

efficiently used due to the polymeric and compact nature of PEI-B structure as compared with 

the open and linear structure of TEPA. In conclusion, this study shows that PEI-B can replace PZ 

as an activator in a blend with MDEA for natural gas processing. 
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