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Abstract

Solvent degradation may be a major drawback for the large-scale implementation of post-combustion CO,
capture due to amine consumption and emission of degradation products. A kinetics model describing
solvent oxidative and thermal degradation has been developed based on experimental results. This model has
been Included Into a global Aspen Plus model of the CO, capture process, so that optimal operating
conditions can be identified to minimize both energy and environmental impacts of the process.

Solvent degradation - i
Solvent degradation reduces the process efficiency, increases i [ o2y
corrosion, and Implies additional costs for the treatment of C
degradation products. It may represent up to 22% of the CO, —

capture Opex!1!

The degradation of MEA 1s artificially
accelerated In an experimental test rig. The - /K
nitrogen mass balance can be closed within the ™% ™
10% range and repeatability Is demonstrated l e Bone
with a deviation lower than 5%. ldentified - ¢ u’y a5,
degradation pathways at lab-scale are similar to g "= U
pathways observed in PCCC pilot plants. Fresh " Degraded | | | . A “
&A degradation test rig has been designed and built at the University of Liege. /
/ | \ Kinetics of the solvent degradation
o Base Case Experiment The kinetics of MEA degradation has been determined by
Qﬁ . studying the influence of different operating parameters:
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Two different degradation equations have been included in an

d Mw Aspen Plus model of the CO, capture process:

| / MEA oxidative degradation: \
Degraded MEA from Pilot 2 MEA + 1.30, — 0.6NH; + 0.1HEI + 0.1HEPO + 0.IHCOOH + 0.8CO, + 1.5H,0
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\\ MEA oxidative degradation Is the maiTrllmSe(th;:/z/ay In pilot plants as well as In thy 143 106

degradation test rig. \_ ~ryga= 6.27¢'.e” KT .[CO,]"” -/
Global process modeling / . \
The global model of the CO, capture with assessment of solvent mves D {E ?

degradation may be used for the design of CO, capture plants to consider j Wﬁ

not only the process energy penalty, but also its environmental penalty T Jﬁﬁ

which is particularly relevant for large-scale applications. oo &W'D”iT T
The Optimized Process COnﬁgUratiOn results into a MEA COnsumptiOn of BLOWER SOOLER e il ey 06

/8 g MEA/ton CO,. This Is lower than values reported In pilot plants, : :]@ o

probably due to the modeling assumptions made In first approach. The © =

model highlights that the MEA consumption Is mainly related to oxidative A G
degradation in the absorber, with ammonia as the major degradation L

product. The corresponding energy requirement of the CO, capture process —

; L_ean vapor compression and absorber intercooling reduce the MEA loss
Is evaluated to 3.1 GJ/ton COZ' by 5% and the energy requirement of the process by 12% /

Finally, this model proposes an original approach for assessing solvent
degradation within the modeling and design process of CO, capture plants. Acknowledgements
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