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Summary

Carbon dioxide capture and storage is a key issue in climate change mitigation. Membrane processes
have great interest in gas recovery and ionic liquids have been found to have high solubility capacity for
CO,. In the present study, the application of cross-flow membrane contactors for CO, absorption with
ionic liquid as absorption liquid is explored. A detailed model is developed allowing the comparison with
results obtained when a contactor with parallel flow in countercurrent is considered.
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Motivation

Carbon dioxide (CO,) is one of the major contributors to
the greenhouse effect. The power and industrial sectors
combined account for about 60% of the global CO,
emissions [1, 2]. CO, capture and storage (CCS), which
involves the processes of capture, transport and long-term
storage of carbon dioxide, is a technology aimed at
reducing greenhouse gas emissions from burning fossil
fuels during industrial and energy-related processes.
However, CO, capture is the bottleneck step where efforts
have to be applied in order to develop technically and
economically available processes.

Monoethanolamine (MEA) is used as common absorption
liquid for the chemical absorption of CO, and its use in
combination with a membrane device is being studied in
the recent literature [3, 4] because of the number of
advantages of membrane processes [5]. However, the
volatile character of MEA produces solvent losses due to
their evaporation into the gas stream. Thus, the use of
solvents with lower vapour pressure such as ionic liquids
as absorption liquids may contribute to the performance of
a zero solvent emission process. In addition, ionic liquids
have been found to have higher solubility capacity of
carbon dioxide. [6].

Aims

In this work, mass transfer modelling is carried out for the
removal of carbon dioxide absorption into ionic liquids
using a cross-flow hollow fiber membrane contactor [7]. In
this kind of contactors the concentrations of both fluids
vary significantly in both directions i.e. in the direction of
flow as well as in the direction normal to the flow and thus
the change is bi-axial for both fluids. Experimental
validation is carried out and a comparison with the
expected results using a membrane contactor with parallel
flow is also performed [8, 9].
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