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• Anthropic CO2 emissions is the principal reason behind climate

change. Over the last 60 years, the concentration of CO2 in the

atmosphere has increased dramatically reaching a value of

approximately 414 ppm in 2021 (1).

• Amine absorption is the most used method for CO2 capture (2).

The method utilises volatile amines which have environmental

shortcomings, and it consumes a lot of energy to regenerate the

solvent (3).

• DESs are among the most favourable alternatives to overcome

the conventional amines and ionic liquids for carbon dioxide

capture. DESs are greener and more benign solvents for CO2

capture than ionic liquids due to the biodegradability, nontoxicity

and low prices (4)

• This work evaluates the viability of choline chloride levulinic acid-

based natural deep eutectic solvents (NADES) as an absorbent

for post-combustion CO2 capture.
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1. CO2 absorption capacity of ChCl:LvAc DES

Fig.1 Simplified schematic diagram of the absorption rig 
used to measure CO2 absorption

Fig. 2 The CO2 absorption capacity of Choline chloride:levulinic acid DES of molar ratio (1:2.25) with  2.5 % water content 

at different pressures and temperatures (left) and the appearance of CO2 peak after absorption (right)
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• Absorption rig was built to measure
CO2 absorption in the DES.

• CO2 is absorbed by direct contact with
a liquid phase DES systems.

• In this system, the CO2 is injected into
a pressure vessel containing the DESs
at a certain temperature, pressure and
stirring speed as shown in fig. 1.

• DESs regeneration (CO2 desorption)
was performed at different
temperatures using an oven.

• FTIR was used to verify the absorption
and desorption of CO2 by ChCl: LvAc
DESs at different temperatures.

• The solubility of CO2 increases with increasing pressure and decreases with
increasing temperature as per fig.2 below.

• FTIR verifies the absorption CO2 by ChCl: LvAc DESs.
• The FTIR transmittance peak associated with the double carbonyl O=C=O

functional group (visible at 2340 cm-1) was only detected after the CO2

absorption tests as per fig. 2 below.

• The statistical analysis of results
revealed the effect of the input
variables (T, P , water content, mole
ratio) on response as per fig.3

• The CO2 absorption capacity in ChCl:
LvAc of (1:2:0) molar ratio is increases
with stirring speed at 25 °C as shown
in fig.4

Fig.3 Main effects plot for response

Fig.4 The effect of stirring speed on CO2 absorption

• DESs samples lost 0.48% of their initial weight after five consecutive cycles of
CO2 absorption at 25 °C and desorption at 80 °C as per fig.5 below

Fig.5 The absorption capacity of ChCl: LvAc (1:2:0) after  five cycles of CO2 absorption at 25 °C 
and 250 rpm (left) Mass % of CO2 absorbed/desorbed at each cycle (right)

• ChCl:LvAc DESs showed high
selectivity towards CO2 over N2 – as
per fig. 6 – with up to 5.63 at 50%
mole CO2 and 25 °C.

Fig.6 The CO2  absorption capacity of DESs 
towards CO2 / N2 mixtures
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• DESs regeneration was
performed at different
temperatures.

• FTIR was used to verify the
desorption of CO2 by ChCl:
LvAc DESs at different
temperatures as per fig.7
below.

• CO2 peaks decreases with
desorption temperature.
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Fig.7 CO2 released % at different temperatures (top) , Residual CO2 after depressurising Vs. CO2 released and the weight-loss after 
regeneration at different temperatures of ChCl: LvAc (1:3:0) at 35 °C (left) and the decrease of CO2 peak after desorption at 

different temperatures (right)
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