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1 | INTRODUCTION

Xue-Cong An |

Zi-Teng Gao | Zhang-MinLi | Yan Zhou

Abstract

Three cuprous-based composite ionic liquids (ILs) [EimH][OAc]-xCuOAc (x = 0.5, 0.6,
0.7) were prepared and employed for efficient absorption of CO. It is shown that the
cuprous composite IL [EimH][OAc]-0.6CuOAc exhibited the largest absorption
capacity for CO (0.031 g/g at 293.15 K and 1 bar) and had a record CO/N, selectiv-
ity of 967, which is better than most of common ILs and solvents reported in the lit-
erature. The results of Fourier transform infrared (FTIR) spectra, electrospray
ionization mass spectrometry (ESI-MS) analysis, and theoretical calculations reveal
that such superior CO capacity mainly resulted from two kinds of chemical interac-
tion between CO and the active anionic species [Cu(OAc),]~ in [EimH][OAc]-
0.6CuOAc. Furthermore, a “deactivated IL model” was further proposed to
accurately describe the absorption behavior of CO in [EimH][OAc]-0.6CuOAc, in
which the thermodynamic parameters including Henry's law constants, reaction equi-
librium constants, and absorption enthalpies were estimated by the correlation of the

experimental solubilities of CO.
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tunable designability.>® So far, many varieties of ILs have been served

as wonderful solvents for efficient absorption of acid gases including

As a typical small-molecule gas, carbon monoxide (CO) is used as an
important raw material for C1 chemistry.1? Also, CO is one of the
sources of environmental pollution. Nowadays, a huge amount of CO
is generated and exhausted in tail gases such as synthesis gas, yellow
phosphorus tail gas, calcium carbide furnace gas, coke oven gas, and
blast furnace gas.3 In China, more than 15 million tons of CO from
blast furnace gas is produced annually.* Thus, it is believed that the
capture and recovery of CO from those tail gases has become an
important research topic in the fields of environment protection and
chemical industry.

lonic liquids (ILs) are considered as a type of state-of-the-art sol-
vents for gas absorption thanks to their task-specific properties such

as extremely low volatility, good solvability, high thermal stability, and

CO,,” 50,,% and NO,.° However, compared with those acid gases, CO
has the higher bond dissociation energy and thereby results in low
solubilities in normal 1Ls.*°~*2 For example, Wu and his coworkers®
prepared a cuprous protic IL [TEA][CuCl,] for absorption of CO and
obtained the solubility of 0.078 mol CO per mol IL at 303.15 K and
1 bar. Tao and his co-workers** reported that the CO uptake capacity
of a cuprous-based IL [EimH][CuCl,] was 0.158 mol CO per mol IL at
293.15K and 1 bar. Up to now, the current research results had
shown that the solubilities of CO in these reported ILs remained very
small. The screening of ILs absorbent for efficient absorption of CO is
still in high demand.

As well known, separation and recovery of CO from syngas using

the CuCl n-complexation adsorbent in a pressure swing adsorption
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process (PSA) was commercialized about 30 years ago.ls'16 However,
it is worth pointing out that the competitive gas N, is often together
with CO in many tail gases. Although various CuCl n-complexation
adsorbents had been developed for efficiently recovering CO, the
abundant pores and large specific surface areas in these
n-complexation adsorbents also leaded to considerable N, adsorption
capacities. As a result, many types of CuCl n-complexation adsorbents
suffered from unsatisfied CO/N, separation selectivity.)”"1? Thus,
highly selective absorption of CO from N, is another requirement for
developing an advanced CO absorption process. In addition, in com-
parison to solid adsorption, liquid absorption is a promising alternative
process for CO capture. Pumping can allow liquid absorption in a con-
tinuous process, whereas solid adsorbents are usually used in batch
processes with low efficiency.

Herein, three cuprous-based composite ILs were prepared by the
incorporation of cuprous acetate (CuOAc) into the IL 1-ethylimidazole
hydroacetate ([EimH][OAc]) with different molar ratios. Then the per-
formance of cuprous-based composite ILs for selective absorption of
CO from N, was investigated in detail, and their density and viscosity
values were also determined. Moreover, the Fourier transform infra-
red (FTIR) spectra and quantum mechanical calculations of cuprous-
based composite ILs before and after CO uptake were conducted to
identify the interaction mechanism. In addition, a “deactivated IL
model” was also proposed to carry out the thermodynamic analysis,
and the thermodynamic parameters can be estimated by the correla-
tion of the temperature dependence of CO solubility.

2 | EXPERIMENTAL

21 | Materials

([EimH][OAc], 299%), 1-ethyl-
3-methylimidazolium acetate ([Emim][OAc], high purity of 99%), and
1-ethylimidazole hydrochloride ([EimH]Cl, high purity of 99%) were
supplied by the Centre of Green Chemistry and Catalysis, LICP, CAS.
CuOAc (high purity of 97%) and cuprous chloride (CuCl, high purity of

99%) were obtained from Adamas (Shanghai, Adamas-Beta). Gases

1-Ethylimidazole hydroacetate

such as N, and CO (299.99%) were purchased from Jiangxi Huate
Special Gas Co., Ltd. The other reagents were obtained commercially

and used directly.

2.2 | Synthesis of cuprous-based composite ILs
The cuprous-based composite ILs were prepared by easily mixing of
[EimH][OAc] and CuOAc with the molar ratios of 1:0.5, 1:0.6, and 1:0.7,
respectively. Take the preparation of [EimH][OAc]-0.6CuOAc as an
example, the raw materials [EimH][OAc] and CuOAc were mixed with a
mole ratio of 1:0.6, and the mixture was stirred at 298.3 K for 1 h. Then
the cuprous-based composite IL [EimH][OAc]-0.6CuOAc was obtained.
The water content of cuprous-based composite ILs was exam-

ined by a Karl Fisher titration, and the results were lower than

0.05%. Densities and viscosities of cuprous-based composite ILs
were measured on an Anton Paar DMA 4500 automatic densitom-
eter and cone-plate viscometer (Brookfield DV Il + Pro), respec-
tively. FTIR spectra was carried out on a NEXUS870 spectrometer.
Electrospray ionization mass spectrometry (ESI-MS) were exam-
ined on an Agilent1290/maX impact instrument with negative

ion mode.

2.3 | Gas solubility measurements

The measurement of CO and N, uptake was carried out on a dual-
chamber volumetric apparatus, which was the same as our previous study
(Figure S1). The measurements principle is through the gas content in the
gas reservoir subtracting the surplus of the gas content in the equilibrium
cell equals the uptake of the IL absorbent.?%?* Triplicate experiments
were examined for each IL for obtaining averaged values. More details
information can be found in the Supporting Information. After the com-
pletion of CO absorption, the CO-saturated IL was treated at 353.15 K
under a vacuum of 0.01 bar with 2 h to desorb CO. Then the regenerated

IL was used for CO absorption in the next run.

3 | RESULTS AND DISCUSSION

3.1 | Physical properties

The densities and viscosities data of liquid absorbent are fundamen-
tal physical properties for the devise of gas absorption process.?2724
As shown in Figure 1, the densities and viscosities values of three
cuprous-based composites ILs at 293.15-353.15 K. The sequence
of density was as follows: [EimH][OAc]-0.7CuOAc > [EimH][OAc]-
0.6CuOAc > [EimH][OAc]-0.5CuOAc. This indicates that the density
value of cuprous-based composite IL enhanced with increasing the
amount of CuOAc. Similarly, the viscosity of these three cuprous-
based composite ILs had the same changing tendency. The more
CuOAC loads, the viscosity value increases. Moreover, it can be
seen that the density value decreased linearly and the viscosity
decreased exponentially with the temperature increased. Then the
density and viscosity for the present cuprous-based composite ILs
were fitted by the following Equations (1) and (2),2°2¢ respectively.
The fitted parameters are summarized in Table S1.

p=A+BT (1)

C
n=1g X €Xp <T7 To) 2)

3.2 | CO absorption capacity

Absorption capacities and kinetics are two important indexes to CO
capture. Figure 2 shows the CO absorption rates by the cuprous-based
composite ILs at 293.15 K and 1 bar. It is found that the amount of
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FIGURE 1 Densities (A) and viscosities (B) of cuprous-based composite ILs [EimH][OAc]-xCuOAc. ILs, ionic liquids
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FIGURE 2 CO absorption rate for cuprous-based composite ILs

[EimH][OAc]-xCuOAc at 293.15 K and 1 bar. ILs, ionic liquids

CuOAc had an obvious impact on the CO uptake. The cuprous-based
composite IL [EimH][OAc]-0.6CuOAc shows the highest CO uptake
of 0.45molmol~* compared with [EimH][OAc]-0.5CuOAc and
[EimH][OACc]-0.7CuOAc. Moreover, these three cuprous-based com-
posite ILs could absorb ~70% of saturated CO absorption capacity at
293.15 K and 1 bar within 5 min and achieve absorption equilibrium
within 20 min. Additionally, the viscosity of [EimH][OAc]-0.6CuOAc
after CO absorption had not increased too much compared with
the previous reference ILs (Figure S2, Table S1), which accounts for
the excellent CO uptake rate. This finding demonstrates that all the
cuprous-based composite ILs exhibited satisfactory CO absorption
rates.

Inspired by these dramatic results, a series of reference absor-
bents [EimH][OAc], CuOAc, [Emim][OAc]-0.6CuOAc, and [EimH]CI-
0.6CuCl were further designed and employed for CO absorption to
clarify the outstanding performance of [EimH][OAc]-0.6CuOAc. The
results are listed in Table 1. This demonstrates that the IL [EimH]
[OAc] had no absorption capacity of CO, showing that the presence
of Cu’ dominates CO sorption (Table 1, entries 1, 2). Also, an aprotic

IL [Emim][OACc]-0.6CuOAc was synthesized and used for absorption
of CO. Its solubility was only 0.07 mol mol~* at 293.15 K and 1 bar,
which is significantly lower than that of [EimH][OAc]-0.6CuOAc
(Table 1, entries 1, 3). It is indicated that the protonated cation
([EimH]™) plays an important function in such excellent CO solubil-
ity.2* Moreover, the cuprous chloride-based IL [EimH]Cl-0.6CuCl
was found to have the CO uptake of 0.13 mol mol~! (Table 1, entry 4),
which is greatly inferior to [EimH][OAc]-0.6CuOAc (0.45 mol mol™?).
This suggests that the acetate anion is also beneficial for the absorp-
tion of CO.

Moreover, the influence of pressure and temperature on the cap-
ture of CO by [EimH][OAc]-0.6CuOAc were studied. As expected,
the CO uptake improved to 0.50 mol mol~! under the pressure of
2 bar (Table 1, entry 5). As the partial pressure is reduced from 1 bar
to 0.1 and 0.02 bar, the CO absorption capacity could retain 0.23 and
0.12 mol mol~?! (Table 1, entries &, 7), respectively, demonstrating the
considerable CO absorption ability of [EimH][OAc]-0.6CuOAc under
low pressure. Also, the CO uptake of [EimH][OAc]-0.6CuOAc
declined slightly with the increase of the temperature from 293.15 to
313.15 K (Table 1, entries 8, 9). Furthermore, Table 2 lists the CO
uptake of the previously reported absorbents including known ILs and
organic solvents. The comparison results show that the cuprous-based
composite IL [EimH][OAc]-0.6CuOAc had much higher absorption
than common organic solvents and most ILs such as [hmim][CuCl,],*?
[TEA][CUCI,],*®  [Paassl[Pen],?®  [BimH]CI-CuCl-1.0ZnCl,,?”  and
[HDEEA][CI] 4+ CuCl + EG (1:1:4)?® in terms of CO capacity either in
molar ratio or mass ratio.

3.3 | CO absorption selectivity

Since CO and N, often present in most tail gases, it is necessary and
demand for highly selective capture of CO from N,.1° Then the capac-
ity of N in the cuprous-based composite IL [EimH][OAc]-0.6CuOAc
at 293.15K and 1 bar was
7.7 x 10~* mol N per mol IL. This suggests that compared to effi-
cient absorption of CO, [EimH][OAc]-0.6CuOAc showed extremely
low capacities for capturing N,. Moreover, the absorption amount

measured and found to be
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TABLE 1 Summary of CO absorption capacities for different absorbents
CO absorption capacity
Entry Absorbents Conditions (mol CO/mol Cu) (g CO/g absorbent)
1 [EimH][OAc]-0.6CuOAc 293.15 K, 1 bar 0.45 0.031
2 [EimH][OACc] 293.15 K, 1 bar = -
3 [Emim][OAc]-0.6CuOAc 293.15 K, 1 bar 0.07 48 %1073
4 [EimH]CI-0.6CuCl 293.15 K, 1 bar 0.13 0.011
5 [EimH][OAc]-0.6CuOAc 293.15 K, 2 bar 0.50 0.037
6 [EimH][OACc]-0.6CuOAc 293.15 K, 0.1 bar 0.23 0.017
7 [EimH][OACc]-0.6CuOAc 293.15 K, 0.02 bar 0.12 0.009
8 [EimH][OAc]-0.6CuOAc 303.15 K, 1 bar 0.39 0.028
9 [EimH][OACc]-0.6CuOAc 313.15 K, 1 bar 0.33 0.024
TABLE 2 Comparison of CO absorption capacities in cuprous-based composite ILs with previously reported absorbents
CO absorption capacity
Absorbents Temperature (K) Pressure (bar) (mol CO/mol Cu™) (g CO/g absorbent) References
[EimH][OACc]-0.6CuOAc 293.15 1.0 0.45 0.031 This study
[EimH][CuCl,] 293.15 1.0 0.157 0.019 14
[TEA]J[CuCl,] 303.15 1.0 0.078 9.2 x 1073 13
[P44s][Pen] 303.15 1.0 0.046 31x10°3 20
[hmim][CuCl;] 303.15 1.0 0.02 1.9 x 1072 12
[BimH]CI-CuCl-1.0ZnCl, 353.15 1.0 0.075 53 x 1073 27
[HDEEA][CI] + CuCl + EG (1:1:4) 293.15 1.0 0.203 0.011 28
[Bmim][Tf,N] 303.15 1.0 1.5 x 1073 10 x 107* 11
[Bmim][PF] 295.15 1.0 3.0x 1073 3.0x 107 10
Abbreviation: ILs, ionic liquids.
ratio of CO and N, on various ILs and adsorbent materials at 1 bar 1000 ]
was further compared, and the results are presented in Figure 3. It is 'é 90071
demonstrated that the CO/N, absorption amount ratio for [EimH] ,E _
[OAC]-0.6CuOAc reached a record value of 967 at 293.15K and 2 800
1 bar, which is much higher than many ILs'27242%27 and most porous 5 7007
MOFs adsorbent materials.2?~32 The ultralow N, capacity plus supe- E = =
rior CO uptake in [EImH][OAc]-0.6CuOAc contributes to the highest §
CO/N; ideal separation selectivity. In addition, the solubility of pure 5 15-,
H, in [EimH][OAc]-0.6CuOAc at 293.15 K and 1 bar was found be as 2'* 1071
low as 4.5 x 10~2 mol H, per mol IL. Therefore, it is well accepted o _
that the cuprous-based composite IL [EimH][OAc]-0.6CuOAc would = 5]
be a good substitute for the selective capture and recovery of CO 0°
from N, and H, in tail gas. oys’\ Q\“’ Q@a Q@a \@ 450 Q@ se@
ST TS S
S & § & & sV
34 | CO absorption mechanism OVS' N S@
S &
& N\

Figure 4 shows the absorption isotherm of CO in [EimH][OAc]-
0.6CuOAc at temperatures ranging from 293.15 to 323.15K and
pressures from 0.01 to 3 bar. It is demonstrated that the absorption

capacity of CO increased sharply at low CO partial pressure from 0.01

FIGURE 3 The comparison of CO/N, adsorption amount ratio of
various adsorbents at 1.0 bar
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FIGURE 4 Solubilities of CO in [EimH][OAc]-0.6CuOAc at FIGURE 5 FTIR spectra of [EimH][OAC]-0.6CuOAc before and

different temperatures

to 0.5 bar, and further raised linearly with an increase of CO partial
pressure from 1 to 3 bar. This indicates that the CO dissolution
behavior in [EimH][OAc]-0.6CuOAc strongly deviates from the ideal-
ity, particularly in the low-pressure area. By contrast, most of known
cuprous ILs and normal ILs only had the physical interaction with CO,
in which the CO uptake increased linearly with rising CO partial pres-
sure.2*27 Therefore, it is speculated that except for physical absorp-
tion, a chemisorption interaction would also take place between CO
and [EimH][OAc]-0.6CuOAc.

Subsequently, the analysis of anion species in [EimH][OAc]-
0.6CuOAc by the ESI-MS with negative ion mode was investigated to
disclose the active species for capturing CO. It is seen from Figure S3,
the complex anion [Cu(OAc),]~ was mainly detected in the cuprous-
based composite IL [EimH][OAc]-0.6CuOAc, which is considered to
be the active site for CO absorption. Figure 5 shows the FTIR spectra
of [EimH][OACc]-0.6CuOAc before and after CO absorption. It can be
seen that two new peaks at 2066 and 1931 cm™?! were observed after
[EimH][OACc]-0.6CuOAc absorbing CO, which belongs to the CO
stretching vibrations in the complex of [Cu(CO)(OAc),]~ and [Cu
(CO)»(OAC),], respectively. The captured CO in [EimH][OAc]-
0.6CuOAC had the large red shift higher than free CO with the vibra-
tional frequency of 2143 cm™?! and [EimH][OAc]-0.6CuOAc would
have a strong chemical interaction for CO capture, making a
good agreement with the previous literature reported by Wu et al.?®
Therefore, it is demonstrated that the Cu™ sites of [Cu(OAc),] ™ in ILs
absorbents can preferentially capture CO through rn-complexation
interaction. This n-complexation interaction has also been employed
for the
adsorbents.

capture of CO by various Cu'-containing solid

31,32

To further disclose the interaction of the anion [Cu(OAc),]~ with
CO, density functional theory (DFT) calculations were carried out with
Gaussian 16 at the B3LYP/6-311 + G level (Figure 6). When the
anion [Cu(OAc),]” complexed with one CO molecular, the bond

after CO absorption. FTIR, Fourier transform infrared

length of Cu—O bond increased from 1.868 to 2.007 A and the com-
plex [Cu(CO)(OAc),]~ had a negative absorption enthalpy AH.,.q of
—39.1 kJ/mol. Moreover, when the anion [Cu(OAc),]~ complexed
with the two CO molecules, the complex [Cu(CO),(OAc),]~ had more
negative absorption enthalpy AH,.» of —61.3 kJ/mol and the bond
length of Cu—O bond further had been enlarged to 2.038 A. This find-
ing demonstrates that the formation of the complex [Cu(CO),(OAc),] ™~
with the more negative enthalpy was energetically favored. These
two kinds of interaction are consistent with the result of FTIR spectra.
Both of these calculated binding energies between [Cu(OAc),]~ and
CO are much stronger than the H-bonding interaction (~—10 kJ/mol),
verifying the presence of CO chemisorption by [EimH][OAc]-
0.6CuOAc. Therefore, the cuprous-based composite IL [EimH][OAc]-
0.6CuOAc affords two kinds of chemical interactions for absorbing
CO and results in both extremely high CO capacity and absorption
selectivity.

3.5 | Thermodynamic analysis

To get insight into the dissolution behavior of CO in [EimH][OAc]-
0.6CuOAc, a “deactivated IL model”*33* is employed to correlate
the CO solubility data in mol mol~%. The detailed derivation of the
“deactivated IL model” is provided in the Supporting Information. As
shown in Equations (3)-(5), it assumes that the physical dissolution
of CO in the cuprous-based composite IL occurs, and CO reacts with
the cuprous-based composite IL by 1:1 and 1:2 mechanisms, respec-
tively. Equation (6) is the “deactivated IL” model in which Z is the
moles of CO (including both physical dissolution and chemical
absorption) divided by the moles of IL. Pco is that the CO partial
pressure in bar, H donates the Henry's constant in bar. K; and K5
represent the equilibrium constant, and C is the molar ratio of active
IL to whole IL.
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CO =CO, (3)
CO) + [CU(OAC)z} T [CU(CO)(OAC)2]7 (4)
2CO) + [Cu(OAc),] = [Cu(CO),(OAc),| - (5)
_ Pco/H K1Pco +K2P2g
Z= 3 (6)
1_PCO/H 1+K1PCQ+K2PCO

There are four unknown parameters in Equation (6), H, K1, K5, and C.
These four parameters were correlated and acquired by fitting the
experimental data. The fitting curves are illustrated in Figure 4. It can
be seen that the experimental absorption of CO in the cuprous-based
composite IL [EimH][OAc]-0.6CuOAc can be well correlated using
Equation (6), and all the correlation coefficients R? are higher than
0.99, showing a good precision of the “deactivated IL model.” Then
the fitted parameters H, K4, K5, and C are summarized in Table 3. It is
showed that the increase of temperature caused increasing the
Henry's law constant H but decreased the values of K; and K,. This
means that a larger H or a smaller K corresponds to a lower CO solu-
bility, suggesting the favor of a low temperature for the absorp-
tion of CO.

Based on Equation (6) and the estimated thermodynamic parame-
ters in Table 3, the physical and chemical absorption profiles of CO in
the cuprous-based composite IL [EimH][OAc]-0.6CuOAc at 293.15 K
were further calculated to clarify the respective contributions of phys-
ical solubility and chemical capacity to the total solubility of CO. As
seen from Figure 7, it is shown that the chemical absorption capacity
increased significantly at the pressure from O to 0.5 bar and
approached to a flat at the pressures higher than 0.5 bar because of
the limitation of chemical equilibrium reaction. By contrast, the physi-

cal solubility increased linearly with the increase of CO pressure and

TABLE 3 Thermodynamic parameters for the absorption of CO
by [EimH][OAc]-0.6CuOAc calculated from the deactivated IL model

T(K)
Parameter 293.15 303.15 313.15 323.15
H 28.98 30.54 31.84 32.19
C 043 041 0.40 0.39
K1 0.33 0.25 0.21 0.18
K> 14.86 4.77 2.33 1.79

Abbreviation: IL, ionic liquid.
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FIGURE 7 Chemical and physical solubility of CO in [EimH]
[OAC]-0.6CuOAc at 293.15 K calculated by the deactivated IL model.
IL, ionic liquid
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0.5 one CO molecular. It implies that the interaction of the anion [Cu
+: (OAc),]~ with two CO molecules to form the complex [Cu
L_) 0.4- (CO)2(OAC),] ™ is thermodynamically favored, which contributes to a
g superior CO chemisorption capacity. On the contrary, it is seen from
5 Figure S4 that the value of AH,, was only —2.9 kJ/mol, showing the
Sc 0.3+ weaker interaction of physical dissolution of CO in [EimH][OAc]-
E 0.6CuOAc and thereby a very low CO physical solubility.
S 0.2-
N
=
S 3.6 | Recycle test
-g 0.1
8 To determine the reversible ability of [EimH][OAc]-0.6CuOAc, six
0.0 / . 7 . Z . Z . | . ; absorption-desorption cycles for CO absorption was carried out. It
1 2 3 4 5 6 can be seen from Figure 9 that the high CO uptake capacity of the

Recycling runs

FIGURE 9 Recycle performance of [EimH][OAc]-0.6CuOAc for
CO absorption

yet the quantity was very low. Therefore, it is demonstrated that the
chemical absorption accounts for the main part of the total CO
absorption capacity during the whole process.

In addition, the experimental enthalpies (AH,, AH,) for reaction
Equations (4) and (5) were computed from the van't Hoff equation.®®
Similarly, the enthalpy of solution AH,, that reflects the thermal
effect of physical dissolution of CO was also calculated using

Equation (8).

dinK _ AH

T R @)
07|I"IH_ AH50|
9T~ RT? 8)

The calculated results are shown in Figure 8. AH, and AH, are found
to be —16.0 and —57.0 kJ/mol, respectively. The value of AH, for the
reaction Equation (5) agrees well with the calculated binding energy
AH, .o between [Cu(OAc),]” and two CO molecules, which is much

larger than the calculated binding energy AH.,.q of [Cu(OAc),]~ with

[EimH][OAc]-0.6CuOAc was well
maintained, demonstrating that the absorption of CO is completely

cuprous-based composite IL

reversible. Furthermore, the FTIR characterization of fresh and
recycled [EimH][OAc]-0.6CuOAc was compared as illustrated in
Figure S5. The FTIR spectra of recycled [EimH][OAc]-0.6CuOAc
remained almost unchanged compared with the fresh sample. All the
above results demonstrate that the cuprous-based composite IL
[EimH][OAc]-0.6CuOAc absorbent shows excellent reusability and
stability for the reversible CO absorption process.

4 | CONCLUSIONS

[EimH][OACc]-

xCuOAc were successfully prepared and developed for efficient

In summary, three cuprous-based composite ILs

absorption of CO. It is found that the cuprous composite IL [EimH]
[OACc]-0.6CuOAc showed a very large capacity of 0.031 g CO per
gram IL but nearly excluded the absorption of N, (7.7 x 10~ mol N,
per mol IL), as well as a high ideal selectivity of 967 for CO/N, mix-
ture was obtained at 293.15 K and 1 bar. Moreover, the results of
FTIR spectra, ESI-MS analysis, and theoretical calculations demon-
strate that [EimH][OAc]-0.6CuOAc can afford two kinds of chemical
interactions between CO and the active anionic site [Cu(OAc),]~ for
capturing CO efficiently. The thermodynamic analysis further showed

that the development of a deactivated IL model could correlate the
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absorption behavior of CO in [EimH][OAc]-0.6CuOAc very well, and
thermodynamic parameters including Henry's law constants, reaction
equilibrium constants, and absorption enthalpies were also obtained.
In addition, the cuprous composite IL [EimH][OAc]-0.6CuOAc had
excellent reusability in reversible absorption of CO during six
absorption—desorption cycles. Therefore, the cuprous-based compos-
ite ILs are considered to be an encouraging candidate absorbent for

selective absorption of CO from N,.
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