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Abstract: Low-temperature carbon dioxide stripping by a vacuum membrane stripping technology was studied as a sub-
stitute for the stripping process in a conventional aqueous amine process. Composite membranes with 5 pum thickness of
PDMS (polydimethylsiloxane) dense layer on a PE (polyethylene) support layer were prepared by a casting method and used
as a membrane contactor for CO, stripping. Aqueous amine solutions of 30 wt% MEA (monoethanolamine) were used as
absorbents. CO, flux was examined under various operating conditions by varying the vacuum pressure (60~360 mmHg
(abs.)), stripping temperature (25~80°C), CO, loading (0.5~0.7). CO, stripping flux increased with increasing temperature
and CO, loading as well as decreasing vacuum pressure. PDMS-PE composite membrane has stability for vacuum stripping
process compared with PTFE porous membrane.

Keywords: CO; stripping, composite membrane, amine absorption, vacuum stripping
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Fig. 1. Concentration profile for the transport of the CO,
from the liquid phase towards the vacuum phase through
a composite membrane.
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JA : CO, flux (mol/m” * hr)
P : permeability (mol + cm/m” « hr - Pa)
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L : membrane thickness (cm)

equilibrium CO, partial pressure with liquid
phase CO; loading (Pa)

P,.co> + €Oz pressure at the vacuum phase (Pa)

Na : CO; stripped (mol)

A : membrane area (mz)

t : time (hr)
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Fig. 2. A schematic diagram of experimental apparatus.

Table 1. Materials and experimental conditions

Absorbent | 30 wt% MEA

PDMS-PE compositet membrane

PDMS dense layer : 4~5 um,
Membrane PE support layer pore size : 0.2 pm

porosity : 35%

Absorption : 25°C
Temperature | 1y rption : 25, 40, 60, 80°C
Pressure Desorption : 60, 160, 260, 360 mmHg(abs)
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Xco, = (Eq.c@ X MW/10)/ Wy g (8)
E, co, €4 HHT BF COEF

Vveor = 2789 AH&H NaOH 84| F3][mL]
Nyoor : A8 AH8E NaOH T899 2% 5%
Vi A 89151 331mL

agp,  °O1AH8HEA FEKH(CO; loading)

MW : MEA ¥A}g
Wtypa @ T894 T MEA (%]

Table 1°ﬂ ojibsteta 79t ¥4 A WItE %
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7} AAE 4 Q7] W&l [R-NH;3] THCOs] 2 1 mol?)
CO»7} MEA 1 moled] 45| bicarbonate”} A%
ok metA MEA F899 F FFHE oibsig]
%2 0.5 x (carbamate &%) + 1 x (bicarbo- nate F%
= 0.70] °o]Fo|d 4 9t} Haghtalab, Lawson, Der
Cheng 59 LHAME 0.5 o]’d9 CO, FaFel #g
ARsleka BEqke] AEd &S A 5 dtH13-16).
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(a) Surface SEM image of PE support layer

(c) Cross-sectional SEM image of PDMS-PE composite membrane

Fig. 3. SEM images of PDMS-PE composite membrane.
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Fig. 4. Membrane stability of PDMS-PE composite
membrane and PTFE porous membrane for CO; stripping
(MEA : 30 wt%, CO; loading: 0.5, Temperature: 80°C,
Vacuum pressure: 160, 360 mmHg(abs.)).
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