CO2 capture by tetramethylenediamine in aqueous solution at different loading

M-Ridha Mahi*? llham Mokbel'? Latifa Negadf; and Jacques Jose

! Laboratoire Multimatériaux et Interfaces, UMR 5615iversité Claude Bernard lyonl, 43 bd du 11 movee 1918,
Villeurbanne (France)

2 Abou Bekr Belkaid University, B.P. 119, TlemcelgéAa)

3 Université de Lyon, UJM, F-42023 Saint Etiennarfae.

Introduction: CO2 is the most important of greerdewgases (contribute to 60%). Developing technekfir CO2
capture are necessary to effectively address ghbaining. Post-combustion method is consideredetdhle most
mature technology. The use of a solvent with higlatdity such as the reference solvent (monoetleamime, MEA),

in addition to the environmental impact of the solv vapors, will increase the cost of the CO2 aapfrocess
because of the need to reload the solvent to agitie reaction. Several alternative solvents amdnigh tertiary
class of amine, compound with several functionrofre, ionic liquids ... are studied to assess th€@2@bsorption
load, degradation and evaporation ratio.

This work investigates the volatilities of two ague amine solvents using a static apparatus wilimerGC analysis
of the vapor phase: N,N’,N’-tetramethylethylenendiilae (TMEDA) and monoethanolamine (MEA) for compari at
four temperatures (293-353 K). The compositionthefbinary systems are 30 wt% of MEA in water a@d30 and
50 wt% of TMEDA in water.

These solutions were also studied at different @Gf@#ling and the partial pressure of amine, water @®2 were
deduced, Figl-3. The loading of CO2 was determiyedolumetric titration (Mahi et al., 2019).

11
T [a] 10.000 @ @
9

1000

+ 0

1.000 [

0.100 B n

Pupa/Pa
L A
Prmepa /kPa
Peoz /kPa

o010 P L S 010 -

0.001

] 02 04 06 0.8 0 02 04 06 08

-1
4 tcoz [moleoz.molryepa ] Acoz [molgos. molmena ']
acoz [molcoz-molyes ]

Fig 1: Partial pressure of 30wt% MEA in Fig 2: Partial pressure of TMEDA in Fig.3:Partial pressure of G
(H,O-MEA-CG,) mixture at 313 K (a). (H,O-TMEDA-CGQO,) mixtures: 10 wt% of | (H,O-TMEDA-CO,) mixtures, 10
Comparison with literature date; this work; | TMEDA (a), ate, 293;H, 313;4, 333 and wt% of TMEDA ate, 293;1,
*, (Hilliard, 2008);®, (Belabbaci et al., 2009) X, 353 K 313;4, 333 andX, 353 K

Conclusion: Vapor-liquid equilibria of binary syste were studied. The partial pressurggaP®r Prvepa, P20 Were
determined using on-line gas chromatography. A gagceement of the total pressure of the solutignwikh
literature data is obtained.

In a second step, the systems (water+MEACahd (water+TMEDA+Cg) were studied at several temperatures,
different weight percent of amine and various logdof CQ. In the same way the partial pressurggaP®r Prvepa,
Pi2oalong with Roswere determined. The range of the partial presswestigated is particularly large, from 2 Pa to
approximately 400kPa. Partial pressures of theeaygwater+MEA+CG@) are in a good agreement with literature
data. As for the mixtures (water+TMEDA+GOno literature data was found for comparison.

The model of (Gabrielsen et al., 2005) and the sogiexpression developed by (Xu, 2011) satistdgtoorrelate
respectively the CQabsorption isotherms (for both systems) and thégbaressure of MEA and TMEDA.
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