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Abstract−Bi-functionalized ionic liquid (IL) - mesoporous alumina (MA) composite material was synthesized and
used for CO2 capture. Ordered mesoporous alumina was synthesized by self-assembly method with aluminum iso-
propoxide as aluminum source. Then bi-functionalized ionic liquid 1-methoxyethyl-3-methyl imidazole glycinate
([MOEmim][Gly]) was immobilized on mesoporous alumina by ultrasonic-assisted impregnation method. Ordered
mesostructure of alumina keeps well in the composite material. Compared with bi-functionalized ionic liquid, thermal sta-
bility of the composite material greatly improved. Finally, CO2 capture capacity of IL-MA composite material was studied
under different temperatures. On the basis of both capture capacity and capture rate, 40 oC is the optimal temperature. The
capture capacity is 1.42 mol·mol IL−1 - equivalent to 144 mg·g sorbent−1, which is higher than IL or MA alone. Further-
more, the capture capacity of composite material almost maintains constant after eight capture-regeneration cycles.
Keywords: Ionic Liquid, Mesoporous Alumina, Immobilization, Impregnation, Carbon Dioxide Capture

INTRODUCTION

The emission control of carbon dioxide (CO2) into the atmo-
sphere has attracted signification attention as a result of massive fos-
sil fuel combustion. As a main greenhouse gas, CO2 has more than
50 years life-time in the atmosphere and can lead to various envi-
ronmental problems such as rising sea levels, higher ocean acidity
and the melting of glaciers [1,2], which threaten human existence.
Various techniques such as absorption [3,4], adsorption [1,5], mem-
brane separation [2,6] have been developed for CO2 capture. One
of the most commercially utilized methods is chemical absorption
by conventional amine solutions. These solutions possess accept-
able absorption capacity, but they also have several drawbacks, in-
cluding high energy penalty, solvent loss, equipment corrosion and
extra installation cost, restricting their further development [3].

Ionic liquids (ILs) have negligible vapor pressure, high thermal
stability as well as widely tunable properties [7]. They are regarded
as substitutions of conventional organic solvents because of no pro-
duction of VOCs in usage and regeneration process of ionic liquids.
And they have been widely reported for CO2 capture and separa-
tion by the aid of the functionalization of cation and/or anion [3,
7,8]. It has been proved that amino-, ether-, and phenol-function-
alized ILs were good CO2 absorbents [9-11]. Bi-functionalized ILs,
also named as dual functional ILs, refer to ionic liquids which con-
tain two types of the same or different functional groups. Compared
with conventional ILs or mono-functionalized ILs, bi-functional-
ized ILs can further improve CO2 capture capacity on account of

more functional groups having affinity with CO2 [10]. In this paper,
bi-functionalized ionic liquid 1-methoxyethyl-3-methylimidaz-
olium glycinate ([MOEmim][Gly]) with ether group on the cation
and amine group on the anion was selected and synthesized for
highly efficient CO2 capture based on high solubility and reactivity
of the two groups to CO2 as well as low cost of amino acid [3,10].
But high viscosity and low mass transfer rate of ionic liquids severely
restrict their application in industrial areas [11]. To reduce the vis-
cosity of reaction system and increase contact area between ILs and
CO2, supported ionic liquids (SILs) are introduced by impregnat-
ing [12,13] or grafting [14,15] methods. Because ionic liquids can
be incorporated into the pores or dispersed on the surface of solid
supports, the mass transfer resistance of CO2 in sorbents can be
decreased [13]. Several porous materials such as alumina [12], sil-
ica [13,14], molecular sieve [15] and activated carbon [16] are being
studied as the supports of ionic liquids for CO2 capture or separation.

Mesoporous materials possess highly uniform pore size, large
pore volume and high specific surface area, and have been applied
in the fields of adsorption-separation [12,13,16] and catalysts [17,18].
In recent years, mesoporous alumina (MA) has attracted consider-
able attention because of its large surface area and regular meso-
structure. Compared to other solid supports, mesoporous alumina
has high resistance to steam and good mechanical and thermal sta-
bility [19,20], which has been applied in a variety of fields such as
catalysis [17], pollution treatment [21], gas adsorption [12,22,23]
and so on. Ionic liquids supported on alumina materials for CO2 cap-
ture or separation have been studied [11,12,19,20,24,25], which can
increase the contact area of ionic liquid and CO2. Wan et al. [12]
selected tetrabutylphosphonium (P4444) as cation and imidazole or
3-aminopyrazole as anion to prepare two kinds of basic ILs, and
the ILs were immobilized on mesoporous alumina or silica for CO2
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capture at elevated temperature. The highest adsorption capacity
reached 81 mg·g−1 at 120 oC. Balsamo et al. [25] prepared meso-
porous alumina-supported [Emim][Gly] ionic liquid at different
loadings (5, 9 and 16% wt) by impregnation method and analyzed
CO2 adsorption on those materials. CO2 adsorption capacity was
111 mg·g−1 IL for Al-[Emim][Gly] 16 at 30 oC. Although both IL
functionalization and adsorbents support have been investigated,
the CO2 capture capacity of the composite material needs to be fur-
ther improved.

Bi-functionalized ionic liquids for CO2 capture have been stud-
ied in recent years [26,27]. To the best of our knowledge, there are
few researches about bi-functionalized ionic liquids-modified adsor-
bents for CO2 capture. In this study, bi-functionalized IL-MA com-
posite materials were synthesized by ultrasonic-assisted impregnation
method and CO2 capture performance of IL-MA composite mate-
rial was evaluated in the temperature range of 25-100 oC. Through
the combination of physical adsorption and chemical absorption,
CO2 capture capacity of IL-MA composite material should be fur-
ther enhanced as compared to pure ionic liquid or mesoporous
alumina. CO2 capture-regeneration cycle life of IL-MA composite
material was also investigated.

EXPERIMENTAL

1. Materials
Aluminum isopropoxide, methanol (≥99.8%), citric acid (≥99.5%)

were obtained from Guangfu Fine Chemical Industry Research
Institute (Tianjin, China). Triblock copolymer F127 was received
from Sigma Aldrich (Shanghai, China). Acetonitrile (≥99.9%) was
purchased from Yuanli Chemical Co., Ltd (Tianjin, China). Acetone
(≥99.5%), monoethanolamine (MEA, ≥99.0%), Hydrochloric acid
(HCl, 36-38wt%) and absolute ethanol (≥99.7%) were received from
Jiangtian Chemical Technology Co., Ltd (Tianjin, China). Carbon
dioxide (99.99%) was supplied from the steel cylinder was purchased
from Tianjin Liufang Industrial Gases Co., Ltd. (China). All the
chemicals were commercially available and used without further
purification.
2. Synthesis of Bi-functionalized Ionic Liquid [MOEmim][Gly]

Bi-functionalized ionic liquid [MOEmim][Gly] was synthesized
in our reported experiment [26] as shown in Scheme 1. First, 1-
methylimidazole and 2-chloroethyl methyl ether was stirred and
heated at 80 oC for 48 h under nitrogen atmosphere and reflux con-
dition. Then, intermediate [MOEmim]Cl was obtained and anion-
exchanged with NaOCOCH2NH2 at 40 oC for 36 h with acetone
as solvent. Finally, [MOEmim][Gly] ionic liquid was purified via
acetonitrile/methanol (V: V, 9 : 1) mixed solvent.
3. Synthesis of Ordered Mesoporous Alumina

The ordered mesoporous alumina was synthesized according to
the literature [28,29] with quite a few modifications. First, the trans-
parent alumina sol was prepared by dissolving F127, aluminum iso-

propoxide, citric acid and 36-38 wt% HCl in absolute ethanol with
vigorous stirring at 40 oC for 5 h. Then the solvent was evaporated
in DGG-9240BD electricity heat drum wind drying oven (Shanghai
Senxin Experimental Instrument, China) at 60 oC for 48 h, where
aluminum and F127 could form ordered mesophases. Finally, the
highly ordered mesoporous structure was shaped with the F127
removal by calcinating at 700 oC for 4 h in SX2-2.5-10 muffle fur-
nace (Tianjin Zhonghuan Electric, China).
4. Synthesis of IL-MA Composite Material

The bi-functionalized IL-MA composite material was prepared
as follows. First, 20mL of acetone and 2.0g of [MOEmim][Gly] were
mixed with 1.5 g of ordered mesoporous alumina in a 50-mL con-
ical flasks at room temperature. Then, the mixture was ultrasonic
impregnated for 60 min by KQ-200KDE ultrasonic cleaner (Kun-
shan Ultrasonic Instrument, China) and the mixed solution was fil-
tered. Finally, residue was dried at 85 oC for 8-9 h in DH-204 elec-
trothermal constant-temperature drying oven (Tianjin Zhonghuan
Electric, China) and then IL-MA composite material was obtained.
5. Characterizations of Mesoporous Alumina and IL-MA Com-
posite Material

The structures and physical properties of mesoporous alumina
and IL-MA composite material were characterized using the fol-
lowing analytical instruments. The microstructure, morphologies
and elemental analysis of samples were observed by JEM-2100 trans-
mission electron microscopy (TEM, JEOL, Japan) and Nanosem
430 scanning electron microscopy (SEM, FEI, USA) equipped with
an energy disperse spectroscope. Powder X-ray diffraction (XRD)
patterns were recorded on a D/MAX-2500 X-ray diffractometer
(Rigaku, Japan) in the 0.5-5o range and D8-Focus X-ray diffrac-
tometer (Bruker, Germany) with Cu Kα radiation (λ=1.5418 Å)
in the range of 10-80o, respectively. VERTEX 70 Fourier transform
infrared (FT-IR) spectrometer (Bruker, Germany) with KBr pellet
was applied to examine the vibrational spectra of bi-functionalized
ionic liquid, mesoporous alumina and IL-MA composite mate-
rial. The masses of sample and KBr kept constant at 2 mg and 200
mg, respectively. The spectra were acquired in a wavenumber range
between 400 and 4,000 cm−1. Nitrogen adsorption-desorption iso-
therm was measured on an ASAP analyzer (Tristar 3000, Micro-
meritics, USA) at −196 oC. Thermal gravimetric (TG) analyses of
[MOEmim][Gly] and IL-MA composite material were measured
with TG 209 F3 Tarsus Thermo gravimetric Analyzer (Netzsch,
Germany) heated from 40 to 800 oC with a temperature ramp of
10 oC/min in nitrogen atmosphere. And TG analysis also was used
as an ancillary study of the ionic liquid loading capacity of IL-MA
composite materials. The calculation formula is shown as follows:

η=(m1−m2)/m1 (1)

where η (gIL·gMA−1) is the ionic liquid loading capacity of IL-
MA composite material. m1 (g) and m2 (g) are the masses of IL-MA
composite material at initial and complete decomposition of bi-

Scheme 1. Synthetic route of bi-functionalized ionic liquid [MOEmim][Gly].
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functionalized ionic liquid, respectively.
6. Experimental Procedure for Carbon Dioxide Capture

In a typical CO2 capture, the sorbent (IL, MA or IL-MA compos-
ite material) was placed in a 50-conical or U-shaped tube (Φ=7
mm) with rubber plug. Polytetrafluoroethylene (PTEF) membrane
was also used to prevent the humid atmosphere from entering the
system. Prior to measurement, the oil bath was heated at a desired
temperature which was controlled by a digital thermometer system
with a thermocouple within ±0.1 oC precision. The total inlet CO2

flow rate was controlled at 100 mL/min by a mass flow controller
(MFC, Beijing Seven-star Electronics, accuracy ±1%) through a
2 mm plastic soft tube. The outlet CO2 flow rate was measured by
a mass flow meter (MFM, Beijing Seven-star Electronics, accu-
racy ±1%). And the inlet and outlet volume of CO2 were recorded
at an interval of ten minutes. The equilibrium point for CO2 cap-
ture was identified by the indication of the outlet flow rate equal to
the inlet CO2 flow rate. Here the capture capacity is the captured
CO2 mole quantity per mole ionic liquid based on the unit of mol·
mol IL−1 or the captured CO2 mass per gram adsorbent based on
the unit of mg·g−1 at equilibrium stage. The capture curves of CO2

into IL-MA composite material were measured under different tem-
peratures (25-100 oC). And the capture curves of CO2 into ionic
liquid or mesoporous alumina alone were studied under the opti-
mum capture conditions of IL-MA composite material. All tests
were performed at ambient pressure and the adsorption time was
3 h. Each experiment was repeated at least three times to ensure
reliability of data collected, and deviation of the date was no more
than 2%.

Fig. 1. TEM (a) and SEM (b), (c) images of mesoporous alumina.

Fig. 2. N2 adsorption-desorption isotherm (a) and pore size distribution (b) of mesoporous alumina.

Material regenerability is an important issue for gas capture and
separation. So saturated IL-MA composite material was heated at
150 oC for 12 h to remove captured CO2. The regenerated material
was cycled to another CO2 uptake experiment.

RESULTS AND DISCUSSION

1. Characterization of Ordered Mesoporous Alumina
The morphology and structure of mesoporous alumina can be

observed by electron microscopy at micro level. TEM and SEM
images of mesoporous alumina are shown in Fig. 1. The as-prepared
sample presents regularly ordered channel and uniform pore size
from TEM image (Fig. 1(a)). SEM image in Fig. 1(b) indicates that
the obtained sample is irregular bulk. Uneven and porous external
surface is visible in the higher magnification SEM image (Fig. 1(c)).

The nitrogen adsorption-desorption isotherm of the mesoporous
alumina is shown in Fig. 2(a), which belongs to type IV curve with
H1 type hysteresis loop. The result suggests that as-prepared alu-
mina is ordered mesoporous material. And the sample possesses
large specific surface area of 350 m2·g−1 and a total pore volume of
1.18 cm3·g−1. A narrow peak in the Barrett-Joyner-Halenda (BJH)
pore-size distribution curve (shown in Fig. 2(b)) is centered at 5.38
nm, which is indicative of the uniform mesopores in this material
[17].

The small-angle X-ray diffraction (SAXRD) pattern of the as-pre-
pared alumina in Fig. 3(a) indicates that as-prepared alumina pos-
sesses ordered mesoporous structure. The sample has a sharp dif-
fraction peak and one weak peak at 2θ around 1.0o and 1.8o, respec-
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tively. This determination proves that alumina has a high degree of
2D hexagonal structure [25], which is consistent with the TEM

image (Fig. 1(a)). Fig. 3(b) shows the wide-angle X-ray diffraction
(WAXRD) pattern of the alumina calcined at 700 oC. There are

Fig. 3. SAXRD (a) and WAXRD (b) patterns of mesoporous alumina.

Fig. 4. TEM (a) and SEM (b), (c) images of IL-MA composite material.

Fig. 5. Elemental mapping images of IL-MA composite material.
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three diffraction peaks indexed to be the (440), (400) and (311) of
γ-Al2O3 phase (JCPDS Card No. 29-0063), which demonstrates that
γ-Al2O3 has been obtained at 700 oC.
2. Characterizations of IL-MA Composite Material

The morphology of bi-functionalized IL-MA composite mate-
rial was also observed by TEM and SEM, as shown in Fig. 4. Accord-
ing to Fig. 4(a), the structure of the composite material keeps ordered
mesostructure well. Pore structure and size of the composite mate-
rial almost maintain unchanged after introducing ionic liquids com-
pared with mesoporous alumina (Fig. 1(a)). SEM image also indicates
that the morphology of the composite material keeps irregular.
Compared with Fig. 1(c), the surface of IL-MA composite mate-
rial (See Fig. 4(c)) is relatively smooth, which indicates that the
outer surface is covered with IL. The mapping images (Fig. 5) con-
firm the presence of C, N elements, which further indicates that IL
is present in the composite material. According to nitrogen adsorp-
tion-desorption isotherm, the specific surface area and the pore vol-
ume of the composite material are only about 0.03 m2/g and nearly
zero, respectively. This confirms that the pores of mesoporous alu-
mina are occupied by ionic liquid in the composite material.

Thermogravimetric analyses were conducted to study and com-
pare the thermal properties of bi-functionalized ionic liquid and
IL-MA composite material. Fig. 6(a) shows TG and DTG curves
of pure ionic liquid [MOEmim][Gly]. Owing to the high water-
absorbing ability of amino acid ionic liquids [30], there is about
9.8% mass loss of [MOEmim][Gly] from 50 to 170 oC, which mainly
is the removal of adsorbed water and small molecules. The loss of
sample mass is 40% in the temperature range from 180 to 250 oC.
This is attributed to the decomposition of glycinate ([Gly]−). It can
be seen from DTG curve in Fig. 6(a) that the mass loss gradually
speeds up as the temperature further increases. This is because 1-
methoxyethyl-3-methyl imidazolium group ([MOEmim]+) starts
to decompose. Above 350 oC, TG curve begins to be flat and the
value of DTG curve is close to zero. These results reveal that the ionic
liquid decomposed completely at 350 oC.

The mass loss of mesoporous alumina was also characterized:
there is only about 3% mass loss from 40 to 100 oC. Since meso-
porous alumina has been calcined at 700 oC for 4 h, the mass loss
is the removal of adsorbed water from atmosphere in the process
of loading sample. And the mass loss of IL-MA composite materi-
als can be seen in Fig. 6(b). There is still about 6% mass loss from

40 to 150 oC, which also is the removal of adsorbed water and small
molecules including acetone molecules. In view of the existence of
moisture, the initial point m1 in equation (1) is the sample mass at
150 oC. It can be observed that the initial decomposition tempera-
ture is 190 oC and the mass of IL-MA composite material continue to
decrease from 190 oC to 600 oC. This should be attributed to the
decomposition of [MOEmim][Gly]. The mass of the composite
material remains constant above 600 oC. This indicates that ionic
liquid in composite material decomposes completely. In compari-
son, the decomposition temperature range of IL-MA composite
materials is much wider than that of pure IL, owing to the van der
Waals’ force between the bi-functionalized ionic liquid and meso-
porous alumina. Ionic liquid loading capacity of IL-MA compos-
ite material can reach 1.04 g IL·g MA−1 in this experiment.
3. FT-IR Analysis

The FT-IR spectroscopic analyses of mesoporous alumina, bi-
functionalized ionic liquid and IL-MA composite material were
studied, respectively. As shown in Fig. 7, the FTIR spectrum of IL-
MA has the characteristics of bi-functionalized ionic liquid and
mesoporous alumina. The peaks of 3,147 and 3,089cm−1 in bi-func-
tionalized ionic liquid are C-H stretching vibration bands of imid-
azole ring [31]. Based on the equivalent test samples, the peak in-
tensity of C-H stretching vibration bands of imidazole ring for IL-

Fig. 6. TG and DTG curves of [MOEmim][Gly] (a) and IL-MA composite material (b).

Fig. 7. FT-IR spectra of mesoporous alumina, bi-functionalized ionic
liquid and IL-MA composite material.
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MA sample is a little weaker compared with IL. It should be ascribed
to the formation of hydrogen bond between imidazole ring of ionic
liquid and alumina in composite material, which can decrease the
electron density of C-H band in imidazole ring [32]. FTIR spec-
troscopy analysis further confirms that bi-functionalized ionic liq-
uid is successfully immobilized in mesoporous alumina through
ultrasonic-assisted impregnation method.
4. Capture Capacity of IL-MA Composite Material

The effect of temperature on CO2 capture by IL-MA compos-
ite material was studied at ambient pressure. As shown in Fig. 8,
the capture capacity of IL-MA composite material is 145 and 144
mg CO2·g sorbent−1 at the temperature of 25 and 40 oC, respec-
tively. CO2 capture ability constantly decreases as temperature fur-
ther increases and the capacity is only 71 mg CO2·g sorbent−1 at
100 oC. At the initial stage of the experiment, the CO2 capture amount
in the composite material increased linearly over time. The cap-
ture rate of composite material at 40 oC is higher than that at 25 oC
and equilibrium is reached in about 70 and 120 min, respectively.
But the fastest capture rate occurs at 60 oC, and this is attributed to
the two competitive effects of temperature on gas capture. On one
hand, high temperature can accelerate the gas mass transfer rate,
which is beneficial to CO2 capture. On the other hand, elevated tem-
perature will weaken the bond of sorbent and gas, leading to the
gas desorption. When the temperature increases to 60 oC, the gas
mass transfer plays a dominant role in gas capture, so the capture
rate is faster than that at 25 oC and 40 oC; With the further increase
of capture temperature, the binding force between CO2 molecules
and sorbent becomes weaker and weaker while gas desorption grad-
ually becomes stronger, resulting in the decrease of the capture rate.
Based on both the capture capacity and capture rate, 40 oC is selected
as the capture temperature in the following experiments.

To further understand CO2 capture performance of IL-MA com-
posite material, the capture capacities of [MOEmim][Gly] and meso-
porous alumina were studied at 40 oC for comparison (see Fig. 9).
For the IL-MA composite material, the pore channel and surface
of mesoporous alumina are almost occupied by ionic liquid. In
this case, ionic liquid supported by mesoporous alumina will play
major role in CO2 capture. As a result, the composite material pos-

sesses higher capture efficiency than IL alone and the capture capac-
ity of IL-MA composite material (1.42 mol/mol IL) is apparently
higher than that of pure [MOEmim][Gly] (1.26 mol/mol IL). The
equilibrium time in composite material is about 110 min, which is
shorter than that in IL (140 min). The possible reason is that: for
pure ionic liquid [MOEmim][Gly], its viscosity is high (288.6 cP,
25 oC) and continuously increases during the absorption process.
Obviously, it is difficult to achieve complete reaction between ionic
liquid and CO2 [11]; For IL-based composite material, ionic liq-
uid can uniformly distribute on the surface and in the pore chan-
nel of the solid support, resulting in more complete contact and
thus more sufficient chemical adsorption between carbon dioxide
and the ionic liquid [MOEmim][Gly]. Moreover, mesoporous alu-
mina as solid support can also physically adsorb CO2; therefore,
the combination of physical adsorption and chemical absorption
for IL-MA composite can effectively enhance the CO2 capture capac-
ity. The slow growth and final equilibration of capture capacity of
[MOEmim][Gly] after 80 min is attributed to its high viscosity. As
shown in Fig. 9, the capture capacity of IL-MA composite mate-
rial (144 mg·g−1) is also higher than that of MA (98 mg·g−1) based
on the mass of adsorbents. The CO2 capture rate of the composite
material is faster than that of MA in initial stage due to the chemi-
cal reaction between ionic liquid and CO2. But the equilibrium time
in the composite material is longer than that in MA (80 min), which
is because the channel of alumina narrows down after immobiliz-
ing ionic liquid and carbon dioxide needs more time to enter alu-
mina channel.

The sorption capacities of different sorption materials were com-
pared with our composite material and summarized in Table 1.
From Table 1, the maximum sorption capacity of [MOEmim][Gly]/
MA in our work is higher than mono-functionalized ionic liquid
based composite materials [12,13,25], although it is lower than the
vast majority of amine-functionalized solid composite materials [5,
24,33].
5. Reuse of IL-MA Composite Material

The result of Fig. 8 also demonstrates that low-temperature cap-
tured CO2 can be desorbed at higher temperature. However, ele-
vated temperature could lead to the decomposition of IL-MA

Fig. 8. CO2 capture capacity of IL-MA composite material vs time
at different temperatures.

Fig. 9. CO2 capture capacity of different sorbents vs time at 40 oC.
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composite materials (shown in Fig. 6(b)). Here, the saturated sor-
bent was heated at 150 oC to investigate the regeneration perfor-
mance of IL-MA composite material. The effect of recycle times on
CO2 capture capacity of IL-MA composite material is shown in Fig.
10. Compared to the first cycle of capture-regeneration, the cap-
ture capacity of the second cycle slight decreases from 144 to 134
mg CO2·g sorbent−1. It is possible that a small amount of CO2 mol-
ecules are deeply embedded into the pores of the composite mate-
rial, leading to incomplete CO2 desorption. According to Fig. 10,
the composite material can be used for at least eight cycles with-
out noticeable loss of efficiency. For comparison, the regeneration
stability of pure [MOEmim][Gly] was studied in our previous work
and the result showed that [MOEmim][Gly] could be used at least
five cycles with stable absorption capacity [26]. As we expect, the
combination of IL and MA can also improve the regeneration sta-
bility.

Specific surface area and pore volume of eight-cycled compos-
ite material are 0.07 m2/g and 0.001 cm3/g, respectively. The slight
increase of specific surface area and pore volume indicates a little
loss of ionic liquid after eight-cycle of CO2 capture-regeneration,
owing to the weak binding force of [MOEim][Gly] and mesoporous
alumina in the composite material synthesized with impregnation
method. Meanwhile, the loss of ionic liquid also leads to the de-

crease of CO2 capture capacity.

CONCLUSIONS

Bi-functionalized IL-MA composite material was successfully
synthesized for CO2 capture. And the composite material main-
tained ordered mesostructure of alumina and had higher thermo-
stability than [MOEmim][Gly]. The maximum capture capacity of
IL-MA composite material reached 1.42mol·mol IL−1 (144mg CO2·
g sorbent−1) at 40 oC, which is higher than that of [MOEmim][Gly]
alone at the same temperature. CO2 capture capacity of composite
material kept well after recycling for eight times. Through this
study, a new composite material with high CO2 capture capacity
was achieved via a facile route. To get closer to the real atmosphere,
the research of CO2 capture from simulate flue gas is ongoing.
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