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Table S1. Reported research studies on CO2 uptake using immobilized ILs/DESs.
	Porous solid
	IL loading
(wt.%)
	Pore size (°A)
	Pore volume (cm3/g)
	Surface area (m2/g)
	Recyclability
	Uptake (mmol/g)
	T
(K)
	Gas composition
	Sorption type
	P
(bar)
	Ref.

	
	
	
	
	
	
	Bulk
	Confined
	
	
	
	
	

	SiO2

	DESs

	[ChCl][U]@nanoporous silica
	10 
	31
	0.018
	275
	-
	-
	0.52
	298
	Pure CO2
	Chemical/ physical
	1
	(Ghazali et al., 2020)

	[ChCl][EG]@nanoporous silica
	10 
	26
	0.23
	294
	-
	-
	0.43
	298
	Pure CO2
	Physical
	1
	(Ghazali, Yarmo, et al., 2019)

	[ChCl][Gly]@nanoporous silica
	10 
	28
	0.15
	194
	-
	-
	0.46
	298
	Pure CO2
	Physical
	1
	(Ghazali, Yarmo, et al., 2019)

	[ChCl][U]@mesoporous silica
	10 
	65.4
	0.65
	317.5
	-
	-
	0.51
	303
	Pure CO2
	Physical
	1
	(Ghazali, Hassan, et al., 2019)

	[L-Arg][EG]@silica gel
	30 
	89.6
	0.51
	222
	-
	-
	0.36 
0.18 
	298
	Pure CO2,
15% CO2,
85% N2
	Chemical/ physical
	1
	(Suhaili et al., 2023)

	[ChCl][EG]@silica gel
	30 
	81
	0.39
	147
	-
	-
	0.33,
0.05 
	298
	Pure CO2,
15% CO2,
85% N2
	Chemical/ physical
	1
	(Suhaili et al., 2023)

	[ChCl][EG][L-Arg]@silica gel
	30 
	89.8
	0.33
	138
	-
	-
	0.34,
0.06
	298
	Pure CO2,
15% CO2,
85% N2
	Chemical/ physical
	1
	(Suhaili et al., 2023)

	ILs

	[bookmark: _Hlk177576519][BMIM][TF2N]@silica xerogel 
	-
	14.1
	0.24
	343
	5
	1.09
	5
	298
	Pure CO2
	Physical 
	20
	(Dos Santos et al., 2020)

	[BMIM][PF6]@SiO2
	50-70 
(20 was optimum)
	15-45
	0.034
	41
	8
	0.27
	0.66
	298
	-
	Chemical
	1
	(Wang et al., 2022)

	[BMIM][CF3SO3]@SiO2
	1 
	-
	0.033
	47
	-
	-
	1.68
	298
	Pure CO2
	Physical/chemical
	1
	(Marliza et al., 2022)

	[apaeP444][Lys]@silica
	50 
	589
	1.22
	42
	138
	-
	1.44
	298
	14% CO2,
86% N2
	Chemical
	1
	(Ren et al., 2012)

	[apaeP444][Gly]@silica
	50 
	420
	1.21
	58
	1.38 × 103
	-
	1.54
	298
	14% CO2,
86% N2
	Chemical
	1
	(Ren et al., 2012)

	[EMIM][Gly]@mesoporous silica gel
	50 
	224
	0.19
	34
	10
	-
	1.31
	303
	15% CO2,
85% He
	Chemical
	-
	(Sheshkovas et al., 2022)

	[BMIM][acetate]@silica
	40 
	-
	-
	28
	-
	~1.8
	~1.8
	299
	Pure CO2
	Chemical
	1
	(Santiago et al., 2019)

	[(3-aminopropyl)tributylphosphonium bromide hydrobromide][Gly]@Mesocellular silica foam
	-
	-
	0.27
	33
	10
	-
	0.58
	348
	15% CO2,
85% N2
	Chemical
	1
	(Liu & Sie, 2016)

	[(3-aminopropyl)tributylphosphonium bromide hydrobromide][Lys]@Mesocellular silica foam
	-
	-
	0.26
	40
	10
	-
	1.38
	348
	15% CO2,
85% N2
	Chemical
	1
	(Liu & Sie, 2016)

	[(3-aminopropyl)tributylphosphonium bromide hydrobromide][Arg]@Mesocellular silica foam
	-
	-
	0.38
	47
	10
	-
	0.63
	348
	15% CO2,
85% N2
	Chemical
	1
	(Liu & Sie, 2016)

	[C6MIM][NO3]@SiO2
	20 
	73.3
	0.381
	206.38
	8
	0.54
	0.48
	298
	Pure CO2
	Physical
	1
	(Mirzaei et al., 2024)

	[P4444][AcO]@SiO2
	100
	-
	0.12
	11
	6
	-
	0.38
	298
	15% CO2,
80% N2,
5% O2
	Chemical 
	1
	(Yousefe et al., 2023)

	1-ethyl-3-methylimidazolium tri[bis(trifluoromethylsulfo-nyl)amide]zincate@ alumino-silicate
	25 
	-
	0.06
	11
	-
	~0.7
	2.93
	313
	Pure CO2
	Chemical/ physical
	1
	(Arellano et al., 2015a)

	1-ethyl-3-methylimidazolium tri[bis(trifluoromethylsulfo-nyl)amide]zincate@nano SiO2
	25.1 
	Interparticle porosity
	Interparticle porosity
	82
	-
	~0.7
	3.4
	313
	Pure CO2
	Chemical/ physical
	1
	(Arellano et al., 2015a)

	1-ethyl-3-methylimidazolium tri[bis(trifluoromethylsulfo-nyl)amide]zincate@fumed SiO2
	26.2 
	152 & 254
	0.39
	99
	-
	~0.7
	2.7
	313
	Pure CO2
	Chemical/ physical
	1
	(Arellano et al., 2015a)

	[P4444][2-Op]@mesoporous SiO2
	10 
	112
	1.41
	620.5
	10
	~0.58
	~1.7
	323
	14.9% CO2,
85.1% N2
	Chemical 
	-
	(Xue, Feng, Zhu, et al., 2019)

	[N4444][2-Op]@mesoporous silica
	15 
	112
	1.44
	664.0
	10
	~0.52 mol/mol
	~1.1
	323
	14.9% CO2,
85.1% N2
	Chemical 
	-
	(Xue, Feng, Zhu, et al., 2019)

	[C16MIM][Cl] @monodisperse silica microsphere
	-
	-
	-
	-
	-
	-
	0.170
	343
	Pure CO2
	Physical 
	1.02
	(Tanaka et al., 2011)

	[C16MIM][BF-4]@monodisperse silica microsphere
	-
	-
	-
	-
	-
	-
	0.171
	343
	Pure CO2
	Physical 
	1.02
	(Tanaka et al., 2011)

	[C16MIM][ (CF3SO2)2N–]@monodisperse silica microsphere
	-
	-
	-
	-
	-
	-
	0.169
	343
	Pure CO2
	Physical 
	1.02
	(Tanaka et al., 2011)

	[bookmark: _Hlk178096451]Mixture of molecular sieve 4 A°/Amine functionalized silica-gel confined by task-specific IL
	55 
	64
	0.31
	127
	10
	2.27
	4.83
	298
	Pure CO2
	Chemical/ physical
	1
	(Aboudi & Vafaeezadeh, 2015)

	[BMIM][NO3]@silica
	50 
	<10
	0.0004
	<1
	-
	0.32
	0.36
	298
	Pure CO2
	Physical
	1
	(Mirzaei et al., 2017)

	
[BMIM][SCN]@silica
	50 
	<10
	0.0031
	<2
	-
	0.25
	0.28
	298
	Pure CO2
	Physical
	1
	(Mirzaei et al., 2017)

	[BMIM][N(CN)2]@silica
	50
	-
	-
	-
	-
	0.42
	0.30
	298
	Pure CO2
	Physical
	1
	(Mirzaei et al., 2017)

	[BMIIM][HSO4]@silica
	50 
	-
	-
	-
	-
	0.30
	0.56
	298
	Pure CO2
	Physical
	1
	(Mirzaei et al., 2017)

	P[VBTMA][BF4]@meso-SiO2
	-
	-
	-
	-
	2
	0.39
	0.40
	303
	10% CO2,
90% N2
	Physical
	1
	(Cheng et al., 2015)

	P[VBTMA][PF6]@meso-SiO2
	-
	-
	-
	-
	2
	0.33
	0.38
	303
	10% CO2,
90% N2
	Physical
	1
	(Cheng et al., 2015)

	[i-C5TPIm][Cl]@mesoporous SiO2
	5 
	27.1
	0.68
	461
	3
	-
	1.53
	318
	Pure CO2
	-
	4
	(Duczinski et al., 2020)

	[i-C5TPIm][Tf2N]@mesoporous SiO2
	5 
	21.5
	0.62
	426
	5
	-
	1.81
	318
	Pure CO2
	-
	4
	(Duczinski et al., 2020)

	1,3-bis(3-trimethoxysilyl propyl)imidazolium chloride @mesoporous SiO2 from rice husk
	20 
	-
	-
	109.9
	-
	-
	1.25
	298
	Pure CO2
	-
	4
	(Duczinski et al., 2018)

	1-methyl-3-(3-trimethoxysilyl propyl)imidazolium chloride @mesoporous SiO2 from rice husk
	10 
	12.8
	0.36
	562.4
	6
	-
	1.78
	298
	Pure CO2
	-
	4
	(Duczinski et al., 2018)

	1,3-dibutylimidazolium acetate@amino-propyl functionalized mesoporous SiO2
	-
	61
	0.22
	111
	-
	-
	1.8
	273
	Pure CO2
	- 
	1
	(MacQueen et al., 2014)

	1-(silylpropyl)-3-methyl-imidazolium hexafluorophosphate@Vycor®
	-
	-
	0.2
	147
	-
	~0.11
	~0.6
	273
	-
	-
	1
	(Romanos et al., 2009)

	[AEMP][Gly]@SiO2
	-
	-
	0.29
	223.43
	6
	1.4 molar fraction (20% [AEMP][Gly] in water)
	1.5 (mol CO2:mol IL)
	333
	Pure CO2
	Chemical
	1
	(Peng et al., 2013)

	
P[VYIM][Bu2PO4]@SiO2
	8.16 
	<10
	0.0733
	250.4
	-
	-
	1.03
	273
	Pure CO2
	Physical
	1
	(Sun et al., 2017)

	P[AMIM][BF4]@SiO2
	5 
	<10
	0.0636
	213.2
	-
	-
	0.88
	273
	Pure CO2
	Physical
	1
	(Sun et al., 2017)

	P(C8H17)PF6@SiO2
	50 
	4-8
	-
	349.7
	-
	-
	1.44
	273
	Pure CO2
	Physical
	1
	(JM Zhu et al., 2014)

	[N6666][Ile]@SiO2
	40 
	-
	-
	-
	-
	-
	1
	298
	Pure CO2
	Chemical
	1
	(Kolding et al., 2012)

	[N6666][Gly]@ SiO2
	40 
	-
	-
	-
	-
	-
	0.8
	298
	Pure CO2
	Chemical
	1
	(Kolding et al., 2012)

	[N6666][Asn]@ SiO2
	40 
	-
	-
	-
	-
	-
	0.77
	298
	Pure CO2
	Chemical
	1
	(Kolding et al., 2012)

	[N6666][Tyr]@ SiO2
	40 
	-
	-
	-
	-
	-
	0.84
	298
	Pure CO2
	Chemical
	1
	(Kolding et al., 2012)

	[N6666][Pro]@ SiO2
	40 
	-
	-
	-
	-
	-
	1.05
	298
	Pure CO2
	Chemical
	1
	(Kolding et al., 2012)

	[bookmark: _Hlk178096196]1-methyl-3-(3-trimethoxysilylpropyl) imidazolium chloride@silica xerogel
	20 
	75
	0.008
	4
	-
	-
	2.16
	298
	Pure CO2
	Physical
	1
	(S Aquino et al., 2019)

	[BMIM][Cl]@rice husk SiO2,
[BMIM][OAc]@rice husk SiO2
	10 
	38.8,
31.1
	0.23,
0.25
	164,
165
	10
	-
	0.86,
0.98
	298
	-
	Chemical/ physical
	1
	(Bárbara B Polesso et al., 2019)

	
[BMIM][BF4]@SiO2
	50 
	Negligible
	0.0005
	<1
	-
	-
	0.25,
0.14,
0.1
	298
	-
	Physical 
	12,
25,
50
mL/min
	(Mirzaei et al., 2018)

	[P4444][2-Op]@mesoprous silica vesicle
	10 
	92
	1.38
	847
	10
	-
	1.49
	323
	15% vol. CO2 and 85% N2
	Chemical/ physical
	0.15,
0.2
bar
	(Xue, Feng, Zhang, et al., 2019)

	[bookmark: _Hlk177576601]1-Ethyl-3-methylimidazolium bis(trifluoromethylsulfonyl)imide@amine-based silica aerogel
	-
	110.40
	-
	6.37
	-
	-
	5.53
	298
	50% CO2 
50% N2
	Chemical/ physical
	1
	(Garip & Gizli, 2020)

	Si-[P8883]TFSI@SiO2,
[OMIM]TFSI@SiO2,
[EMIM]TFSI@SiO2
	20-50 
(20 was the optimum)
	<16
	0.09,
0.0496,
0.0437
	263.9,
144.3,
127.4
	6
	-
	~1,
~0.65,
~0.21
	313
	-
	Physical
	1
	(Zhu et al., 2018)

	Si–P4443BF4@ SiO2
Si–P8883BF4@ SiO2
	-
	<8
	0.0781
	253.7
	4
	-
	1.12
	298
	Pure CO2
	Physical
	2
	(Jiamei Zhu et al., 2014)

	1-ethyl-3-methylimidazolium tri[bis(trifluoromethylsulfonyl)imide] zincate(II)@ Bio-templated mesoporous silica beads
	27.8 
	50-150
	0.23
	94
	-
	0.11 (ET),
0.66 (EZT)
	~2
	313
	Pure CO2
	Chemical/ physical
	-
	(Arellano et al., 2016)

	Commercial silica:
[MBMIM][Br]@SiO2
[MBMIM][Tf2N]@SiO2
	10-30 (10 was the highest)
	23.8,
23.8
	0.56,
0.54
	441,
381
	5
	-
	~1.86,
~1.27
	318
	Pure CO2
	Chemical
	4
	(Bárbara Burlini Polesso et al., 2019)

	[BMIM][CF3SO3]@SiO2
	1-10 
(1 was the highest)
	28
	0.033
	46.51
	-
	-
	1.52
	298
	Pure CO2
	Physical
	1
	(Marliza et al., 2017)

	1-methyl-3-(3-triethoxysilylpropyl) imidazolium
Chloride (lysine)@ordered
mesoporous silica
	-
	96
	0.78
	325
	10
	-
	0.61
	298
	Pure CO2
	Chemical 
	1
	(Hiremath et al., 2016)

	
1-methyl-3-(3-triethoxysilylpropyl) imidazolium
Chloride (glycine)@ordered
mesoporous silica
	-
	109
	0.77
	281
	10
	-
	0.5
	298
	Pure CO2
	Chemical
	1
	(Hiremath et al., 2016)

	1-methyl-3-(3-triethoxysilylpropyl) imidazolium
Chloride (alanine)@ordered
mesoporous silica
	-
	108
	0.79
	294
	10
	-
	0.5
	298
	Pure CO2
	Chemical
	1
	(Hiremath et al., 2016)

	1-methyl-3-(3-triethoxysilylpropyl) imidazolium
Chloride (proline)@ordered
mesoporous silica
	-
	105
	0.8
	304
	10
	-
	0.53
	298
	Pure CO2
	Chemical
	1
	(Hiremath et al., 2016)

	SBA-15

	DESs

	[MEACl][EDA]@SBA-15
	5
	99.3
	1.18
	385.15
	5
	-
	1.98
	298
	Pure CO2
	
	1
	(Foorginezhad & Ji, 2024)

	ILs

	[P4444][3-aminopyrazole]@SBA-15
	50
	-
	-
	-
	-
	-
	1.41
	393
	Pure CO2
	Chemical
	1
	(Mi et al., 2014)

	DIL_2FeCl4@SBA-15
	10 
	42.16–53.66
	0.899
	347
	10
	-
	1.30
	298
	Pure CO2
	Physical 
	1
	(Duarte et al., 2024)

	DIL_NTf2/FeCl4@SBA-15
	10 
	42.16–53.66
	0.870
	263
	-
	-
	1.24
	298
	Pure CO2
	Physical 
	1
	(Duarte et al., 2024)

	[EMIM][Lys]@PE-SBA-15
	50 
	<40
	1.07
	191
	6
	-
	1.4
	303
	15% CO2,
85% N2
	-
	1
	(Uehara et al., 2019b)

	[EMIM][Lys]@SBA-15
	60 
	<10
	0.05
	33
	6
	-
	1
	303
	15% CO2,
85% N2
	-
	1
	(Uehara et al., 2019b)

	[AEMIM][Lys]@ SBA-15
	50 
	71
	0.09
	44
	-
	-
	~0.5
	303
	15% CO2,
85% N2
	Physical
	1
	(Huang et al., 2021)

	[AEMIM][Lys]@ SBA-15-SA
	50 
	61
	0.12
	105
	-
	-
	~0.83
	303
	15% CO2,
85% N2
	Physical
	1
	(Huang et al., 2021)

	[AEMIM][Lys]@ PE-SBA-15
	50 
	139
	0.26
	66
	10
	-
	~0.85
	303
	15% CO2,
85% N2
	Physical
	1
	(Huang et al., 2021)

	[BMIM][BF4]@SBA-15
	6.85 
	52.3
	0.75
	575
	5
	0.375
	0.758 
	-
	3% CO2,
97% N2 (molar fraction)
	-
	-
	(Yin et al., 2018)

	
[BMIM][Ac]@SBA-15
	41.90 
	~53.9
	~0.66
	~490
	5
	0.465
	0.849 
	-
	3% CO2,
97% N2 (molar fraction)
	-
	-
	(Yin et al., 2018)

	[BMIM][BF4]@SBA-15
	36.9 
	5.3
	0.56
	347
	-
	0.16
	1.17
	298
	10% CO2, 90% N2 (molar ratio)
	Chemical
	2
	(Xu et al., 2016)

	[BMIM][Ac]@ SBA-15
	60 
	Negligible
	0.04
	7.3
	10
	-
	~0.88 
	303
	-
	Chemical
	1 
	(Mohamedali et al., 2020)

	1-n-butyl-3-methylimidazolium chloride @NH2-SBA-15
	10
	57
	0.38
	239.7
	5
	
	1.75 
	298
	15% CO2
and 85% N2
	Chemical/ physical
	1
	(Wang & Yang, 2020)

	 [P66614][Triz]@ SBA-15
	50 
(Almost filled the pores)
	21.9
	0.003
	1.15
	9
	-
	0.7,
0.68
	293,
303
	CH4/H2
/CO2= 12:3:10
	Chemical
	1
	(Cheng et al., 2018)

	 [BMIM][Cl]@ SBA-15,
[BMIM][OAc]@ SBA-15
	8-10 
	50.7,
50.7
	0.79,
0.76
	491,
399
	10
	-
	1.07
	298
	-
	Chemical/ physical
	4
	(Bárbara B Polesso et al., 2019)

	EZT3 (1-ethyl-3-methylimidazolium tri [bis(trifluoromethyl sulfonyl) amide] zincate)@SBA-15
	0-50 
(50 was highest)
Thickness 11 °A
	70
	0.50
	288
	-
	~0.5
	~4.7
	298
	Pure CO2
	Physical/ chemical
	1
	(Arellano et al., 2015b)

	[TEPA][NO3]@SBA-15
	0-85 
(50 was the highest uptake)
	32.2
	0.09
	21.90
	10
	-
	2.15
	333
	15% vol. CO2 
85% N2
	Chemical/ physical
	0.15
	(Zhang, Gao, Li, Bernards, He, et al., 2019)

	
Triethylenetetrammonium nitrate protic ionic liquid@SBA-15
	66 
	36.5
	0.10
	24.39
	10
	-
	2.12
	333
	15% vol. CO2 
85% N2
	Chemical/ physical
	1
	(Zhang, Gao, Li, Bernards, Li, et al., 2019)

	[EMIM][Lys]@SBA-15 with surfactant
	50 
	-
	0.15
	24
	10
	-
	~1.35
	303
	15% vol. CO2 
85% N2
	-
	1
	(Uehara et al., 2019a)

	[TMA][Tau]@SBA-15 (commercial)
	33 
	62
	0.21
	133
	-
	-
	0.80
	298
	Pure CO2
	-
	1
	(Ruckart et al., 2015)

	[TBA][Tau]@SBA-15
	58 
	78
	0.02
	10
	-
	4
	1
	298
	Pure CO2
	-
	1
	(Ruckart et al., 2015)

	[EMIM][Ac]@PEI modified SBA-15
	~32 
	-
	0.01
	7
	11
	-
	2.20
	303
	Pure CO2
	-
	1
	(Liu et al., 2018)

	MCM

	ILs

	1-methyl-3-(trimethoxysilylpropyl)-imidazolium chloride@MCM-41
	50 
	-
	0.32
	239.5
	-
	-
	1.48
	298
	Pure CO2
	-
	1
	(Aquino et al., 2015)

	1-methyl-3-(trimethoxysilylpropyl)-imidazolium tetrafluoroborate@MCM-41
	50 
	-
	0.048
	9.39
	-
	-
	0.34
	298
	Pure CO2
	-
	1
	(Aquino et al., 2015)

	1-methyl-3-(trimethoxysilylpropyl)-imidazolium hexafluorophosphate@MCM-41
	50 
	-
	0.26
	120.7
	-
	-
	0.57
	298
	Pure CO2
	-
	1
	(Aquino et al., 2015)

	1-methyl-3-(trimethoxysilylpropyl)-imidazolium bis(trifluoromethylsulfonyl)imide@MCM-41
	50 
	-
	0.25
	233.7
	-
	-
	0.23
	298
	Pure CO2
	-
	1
	(Aquino et al., 2015)

	[aP4443][2-Np]@MCM-41
	30 
	28.84
	0.733
	891.59
	6
	1.9
	3.19
	303
	Pure CO2
	Chemical 
	1
	(Ye et al., 2020)

	[P4444][3-aminopyrazole]@MCM-41
	50
	-
	0.01
	7.5
	Drop from the 2nd cycle
	-
	1.45
	393
	Pure CO2
	Chemical
	1
	(Mi et al., 2014)

	[P4444][3-aminopyrazole]@MCM-48
	50 
	
	
	
	
	
	1.41
	393
	Pure CO2
	Chemical
	1
	(Mi et al., 2014)

	[C10MIN][NO3]@MCM-41
	20 
	-
	-
	-
	8
	-
	0.55
	298
	Pure CO2
	Physical 
	1
	(Mirzaei et al., 2024)

	[C6MIN][NO3]@MCM-41
	20 
	31.7
	0.173
	217.74
	8
	0.54
	0.52
	298
	Pure CO2
	Physical 
	1
	(Mirzaei et al., 2024)

	[Tetrabutylphosphonium][3-aminopyrazole]@MCM-41
	67 
	-
	0.005
	5.7
	7
	-
	1.84 
	393
	Pure CO2
	Chemical
	1
	(Wan et al., 2014)

	[Tetrabutylphosphonium][imidazole]@MCM-41
	67 
	-
	0.002
	2
	7
	-
	0.91
	393
	Pure CO2
	Chemical
	1
	(Wan et al., 2014)

	1-methyl-3-(3-trimethoxysilylpropyl) imidazolium chloride@ MCM-41
	20 
	17.1
	0.39
	455.7
	-
	-
	1.31
	298
	Pure CO2
	-
	4
	(Duczinski et al., 2018)

	1,3-bis(3-trimethoxysilyl propyl)imidazolium chloride @MCM-41
	20 
	16.4
	0.33
	407.6
	-
	-
	1.41
	298
	Pure CO2
	-
	4
	(Duczinski et al., 2018)

	[P66614][2-Op]@MCM-41
	50
	3.82
	0.01
	3.48
	-
	2.18
	2.05
	298
	Pure CO2
	Chemical
	1
	(Cheng et al., 2016)

	[BMIM][Ac]@ MCM-41
	60 
	Negligible
	0.01
	1.2
	10
	-
	~1.75
	303.15
	-
	Chemical
	1
	(Mohamedali et al., 2020)

	
[EMIM][Lys]@MCM-41
	50 
	-
	-
	-
	10
	-
	~1.3
	303
	15% vol. CO2 
85% N2
	-
	1
	(Uehara et al., 2019a)

	Tetrabutyl phosphonium hydroxide solution and 2-hydroxypyridine@MCM-41
	5 
	27.3
	0.75
	830.8
	10
	~0.13 
	1.21
	323
	14.5 vol% CO2 
85.5% N2
	-
	1
	(Xue et al., 2017)

	MCM-41 grafted with (3-mercaptopropyl) trimethoxysilane and oxidized with H2O2 and H2SO4 impregnated with:
[thepAm][Br],
[VBTMA][Cl]
	-
	27.8,

27
	0.31,

0.33
	448,

484
	10
	1.16 at 50 bar and 313 K
	3.6,
3.9
	303
	0.20 CO2, 0.44 CO,
0.36 H2 (molar fraction)
	Chemica/ physical
	50
	(Nkinahamira et al., 2017)

	Al2O3

	ILs

	[P4444][3-aminopyrazole]@Alumina
	50 
	-
	0.035
	13
	Dropped after 2nd cycle
	-
	1.2 
	393
	Pure CO2
	Chemical
	1
	(Mi et al., 2014)

	[Tetrabutylphosphonium][3-aminopyrazole]@p-Al2O3
	50 
	-
	0.035
	13
	7
	-
	1.2 
	393
	Pure CO2
	Chemical
	1
	(Wan et al., 2014)

	[Tetrabutylphosphonium][imidazole]@p-Al2O3
	50 
	-
	0.03
	6.5
	7
	-
	1.16 
	393
	Pure CO2
	Chemical
	1
	(Wan et al., 2014)

	[MOEMIM][Gly]@mesoporous Al2O3
	-
	-
	~0
	0.03
	8
	-
	3.27 
	313
	Pure CO2
	Chemica/ physical
	1
	(Sun & Tang, 2019)

	[EMIM][Gly]@γ-alumina
	16 
	88
	0.23
	83
	5
	-
	0.58
	303
	15% vol. CO2 and 85% N2
	Chemical/ physical
	1
	(Balsamo et al., 2018)

	Commercial alumina:
[MBMIM][Tf2N]@Al2O3
	10 
	27.5
	0.12
	73
	5
	-
	1.32
	318
	Pure CO2
	-
	4
	(Bárbara Burlini Polesso et al., 2019)

	P[VCIm]Cl@γ-Al2O3
	60 
	180.3
	0.79
	159.20
	5
	-
	~0.58
	313
	Pure CO2
	Chemical/ physical
	1
	(Zhou et al., 2020)

	[MBMIM][Br]@Al2O3
	10 
	-
	-
	7
	5
	-
	1.66
	318
	15.89% CO2
84.11%
	-
	4
	(Bárbara Burlini Polesso et al., 2019)

	
Polymeric particles

	ILs

	[bookmark: _Hlk177655921][EMIM][Gly]@PMMA
	50 
	-
	-
	-
	5
	~0.46
	1.53 
	313
	Pure CO2
	Chemical 
	1
	(Wang, Akhmedov, Duan, Luebke, & Li, 2013)

	[EMIM][Ala]@PMMA
	50 
	-
	-
	-
	5
	~0.44
	1.38 
	313
	Pure CO2
	Chemical
	1
	(Wang, Akhmedov, Duan, Luebke, & Li, 2013)

	[EMIM][Arg]@PMMA
	50 
	-
	-
	-
	5
	~0.098
	1.01 
	313
	Pure CO2
	Chemical
	1
	(Wang, Akhmedov, Duan, Luebke, & Li, 2013)

	[EMIM][Lys]@PMMA
	50 
	-
	0.35
	38
	-
	-
	1.06 
	303
	2.3% CO2,
97.7% N2
	Chemical/ physical
	1
	(Uehara et al., 2018)

	[P4444][Lys]@PMMA
	50 
	-
	0.32
	37
	-
	-
	0.79 
	303
	2.3% CO2,
97.7% N2
	Chemical 
	1
	(Uehara et al., 2018)

	[P4444][Gly]@PMMA
	50 
	-
	0.25
	26
	-
	-
	0.83 
	303
	2.3% CO2,
97.7% N2
	Chemical
	1
	(Uehara et al., 2018)

	[EMIM][Gly]@PMMA
	50 
	-
	-
	-
	-
	-
	0.88 
	303
	2.3% CO2,
97.7% N2
	Chemical
	1
	(Uehara et al., 2018)

	[EMIM][His]@PMMA
	50 
	-
	-
	-
	-
	-
	0.63 
	303
	2.3% CO2,
97.7% N2
	Chemical
	1
	(Uehara et al., 2018)

	[EMIM][Ala]@PMMA
	50 
	-
	-
	-
	-
	-
	0.80 mmol/g
	303
	2.3% CO2,
97.7% N2
	Chemical
	1
	(Uehara et al., 2018)

	[EMIM][BALA]@PMMA
	50 
	-
	-
	-
	-
	-
	0.80 mmol/g
	303
	2.3% CO2,
97.7% N2
	Chemical
	1
	(Uehara et al., 2018)

	[EMIM][Arg]@PMMA
	50 
	-
	-
	-
	-
	-
	0.28 mmol/g
	303
	2.3% CO2,
97.7% N2
	Chemical
	1
	(Uehara et al., 2018)

	
[P4444][His]@PMMA
	50 
	-
	-
	-
	-
	-
	0.56 mmol/g
	303
	2.3% CO2,
97.7% N2
	Chemical
	1
	(Uehara et al., 2018)

	[AEMIM][Lys]@PMMA
	50 
	-
	-
	-
	10
	-
	1.5
	303
	15% CO2,
85% N2
	Physical
	1
	(Huang et al., 2021)

	[EMIM][Gly]@PMMA
	-
	-
	-
	-
	5
	-
	0.88
	303
	2.3% CO2,
97.7% N2
	Physical/ chemical
	1
	(Uehara et al., 2017)

	[EMIM][Lys]@PMMA
	-
	-
	0.35
	38
	5
	-
	1.06
	303
	2.3% CO2,
97.7% N2
	Physical/ chemical
	1
	(Uehara et al., 2017)

	[EMIM][Arg]@PMMA
	-
	-
	-
	-
	5
	-
	0.28
	303
	2.3% CO2,
97.7% N2
	Physical/ chemical
	1
	(Uehara et al., 2017)

	[EMIM][Lys]@PMMA microsphere
	48.7 
	<1200
	0.31
	27
	>14
	<0.19 (mol/mol)
	1.67 
or
0.87 (mol/mol)
	298
	Pure CO2
	-
	1
	(Wang, Akhmedov, Duan, Luebke, Hopkinson, et al., 2013)

	[EMIM][Lys]@PMMA
	50 
	100-1000
	0.35
	38
	6
	-
	1.2 
	303
	15% CO2,
85% N2
	-
	1
	(Uehara et al., 2017)

	[bookmark: _Hlk177655809][N1111][Gly]@PMMA
	50 
	298
	0.25
	28.16
	10
	-
	2.14 
	308
	10% vol. CO2 and 90% N2
	Physical/ chemical
	0.1
	(Ren et al., 2018)

	[C2OHMIM][Lys]@GDX
	60 
	70
	0.05
	31
	6
	-
	1.29 
	313
	Pure CO2
	-
	1
	(Wu et al., 2023)

	[bookmark: _Hlk177655869][N2222][Gly]@PDVB
	51 
	<300
	0.15
	20.2
	9
	~2.7 at 348 K
	~1.75 
	303
	1% vol CO2,
99% N2
	Physical/ chemical
	1
	(Xu, Zhang, Cheng, Li, Lan, Jiang, Huang, et al., 2021)

	[BMIM Cl]@PUF
[BMIM BF4]@PUF
	15,
40 
	-
	-
	-
	6
	-
	9.66,
5.45 
	298
	35% mol CO2 
65% CH4
	Physical 
	25
	(Rojas et al., 2017)

	[N2222]2[IDA] @PDVB,
[N2222]2[EDDA] @PDVB
	55,
60 
	Negligible
	0.02,
0.04
	6.8,
11.3
	8
	-
	1.31,
1.65 
	303
	10 vol% CO2 
90 vol% N2
	Chemical 
	1
	(Xu, Zhang, Cheng, Li, Lan, Jiang, Peng, et al., 2021)

	
[P2222][BnIm]@PDMS
	-
	-
	-
	-
	6
	-
	0.9 
	333
	-
	Physical/ chemical
	1
	(T. Song et al., 2019)

	Carbon

	DESs

	[ChCl][Gly]@carbon
	5
	23.3
	0.13
	260
	3
	-
	0.35 
	303
	Pure CO2
	-
	1
	(Ariyanto et al., 2021)

	[ChCl][EG]@carbon
	5 
	22.9
	0.10
	218
	3
	-
	0.31 
	303
	Pure CO2
	-
	1
	(Ariyanto et al., 2021)

	[ChCl][1-butanol]@carbon
	5 
	23.6
	0.09
	244
	3
	-
	0.30 
	303
	Pure CO2
	-
	1
	(Ariyanto et al., 2021)

	[ChCl][Gly]@carbon
	-
	Micropore
	0.233
	455.18
	-
	-
	0.22 
	-
	15% CO2
85% N2
	Chemical/physical
	-
	(Zulkurnai et al., 2017)

	ILs

	[P66614][Triz]@carbon black
	25 
	<500
	
	35.6
	-
	-
	0.62 
	298
	3% CO2,
97% N2
	Chemical
	1
	(Gargiulo et al., 2016)

	[P4444][3-aminopyrazole]@AC
	50 
	-
	-
	-
	-
	-
	0.18 
	393
	Pure CO2
	Chemical 
	1
	(Mi et al., 2014)

	[BPIM][Br]@ activated carbon
	-
	14.6
	0.275
	460
	10
	-
	~1.7 
	293
	76% CH4, 23% CO2, 1% H2S
	Physical
	1
	(Wang et al., 2015)

	[EPIM-NH2][Br]@ activated carbon
	-
	13.8
	0.289
	495.3
	10
	-
	~1.35 
	293
	76% CH4, 23% CO2, 1% H2S
	Physical/ chemical
	1
	(Wang et al., 2015)

	[BPIM][BF4]@ activated carbon
	-
	-
	-
	-
	-
	-
	~1.9 
	293
	76% CH4, 23% CO2, 1% H2S
	Physical
	1
	(Wang et al., 2015)

	[BPIM][PF6]@ activated carbon
	-
	-
	-
	-
	-
	-
	~2.15 
	293
	76% CH4, 23% CO2, 1% H2S
	Physical
	1
	(Wang et al., 2015)

	[BPIM][TF2N]@ activated carbon
	-
	-
	-
	-
	-
	-
	~2.16 
	293
	76% CH4, 23% CO2, 1% H2S
	Physical
	1
	(Wang et al., 2015)

	[EPIM-NH2][BF4]@ activated carbon
	-
	-
	-
	-
	-
	-
	~2.38 
	293
	76% CH4, 23% CO2, 1% H2S
	Physical/ chemical
	1
	(Wang et al., 2015)

	[EPIM-NH2][PF6]@ activated carbon
	-
	-
	-
	-
	-
	-
	~2.4 
	293
	76% CH4, 23% CO2, 1% H2S
	Physical/ chemical
	1
	(Wang et al., 2015)

	[EPIM-NH2][TF2N]@ activated carbon
	-
	-
	-
	-
	-
	-
	~2.41 
	293
	76% CH4, 23% CO2, 1% H2S
	Physical/ chemical
	1
	(Wang et al., 2015)

	[DMEDAH][formate]@ activated carbon
	20 
	98.7
	0.01
	4.77
	4
	-
	0.65 
	298
	Pure CO2
	Physical
	1
	(Shahrom et al., 2019)

	[DMEDAH][acetate]@ activated carbon
	20 
	21.6
	0.35
	633.88
	4
	-
	0.87 
	298
	Pure CO2
	Physical
	1
	(Shahrom et al., 2019)

	
[DMEDAH][propanoate]@ activated carbon
	20 
	20.5
	0.36
	681.95
	4
	-
	1.06 
	298
	Pure CO2
	Physical
	1
	(Shahrom et al., 2019)

	[VBTMA][Gly]@ activated carbon
	20 
	24.4
	0.077
	124.5
	4
	-
	1.51 
	298
	Pure CO2
	Physical
	1
	(Shahrom et al., 2019)

	[VBTMA][Arg]@ activated carbon
	20 
	23.8
	0.10
	172.53
	4
	-
	0.96 
	298
	Pure CO2
	Physical
	1
	(Shahrom et al., 2019)

	[VBTMA][Lys]@ activated carbon
	20 
	22.4
	0.102
	172.53
	4
	-
	0.91 
	298
	Pure CO2
	Physical 
	1
	(Shahrom et al., 2019)

	[HMIM][BF4]@ F600-900
	-
	<50
	0.36
	961
	5
	-
	0.44 
	303
	15% vol. CO2 
85% N2
	-
	1
	(Erto et al., 2015)

	[EMIM][Gly]@F600-900
	-
	<50
	0.36
	971
	5
	-
	0.50 
	303
	15% vol. CO2 
85% N2
	-
	1
	(Erto et al., 2015)

	[HMIM][BF4]@RGC30
	-
	<50
	0.46
	1318
	5
	-
	0.39 
	303
	15% vol. CO2 
85% N2
	-
	1
	(Erto et al., 2015)

	[EMIM][Gly]@RGC30
	-
	<50
	0.46
	1307
	5
	-
	0.43
	303
	15% vol. CO2
85% N2
	-
	1
	(Erto et al., 2015)

	[ChCl2.mZnCl2]@activated carbon
	1 
	19.32
	0.39
	804
	6
	-
	1.92 
	303
	60% vol. CO2
40% H2
	-
	1
	(Yusuf et al., 2019)

	1,3-bis(cyanmethyl)imidazolium chlorine@carbon,
	-
	<50
	0.28
	390
	-
	-
	2.02 
	298
	Pure CO2
	-
	1
	(Cui et al., 2017)

	1-ethyl-3-methylimidazolium
tricyanomethanide@carbon
	-
	<50
	0.35
	506
	-
	-
	2.29 
	298
	Pure CO2
	-
	1
	(Cui et al., 2017)

	1-ethyl-3-methylimidazolium
dicyanamide@carbon
	-
	<50
	0.50
	600
	-
	-
	2.21 
	298
	Pure CO2
	-
	1
	(Cui et al., 2017)

	
1-ethyl-3-methylimidazolium thiocyanate@carbon
	-
	<50
	0.59
	646
	-
	-
	2.11 
	298
	Pure CO2
	-
	1
	(Cui et al., 2017)

	ZIF

	ILs

	[TMGHIM]@ZIF-8
	30 
	<100
	0.267
	698.02
	6
	-
	0.52 
	298
	-
	Physical 
	1
	(Hussain et al., 2024)

	[TMGHPhO]@ZIF-8
	30 
	<100
	0.580
	1576.64
	-
	-
	0.48 
	298
	-
	Physical
	1
	(Hussain et al., 2024)

	[C6MIM][B(CN)4]@ZIF-8
	15 
	-
	-
	-
	-
	-
	1.8 
	303
	Pure CO2
	Physical/ chemical
	0.5
	(Esteves et al., 2023)

	[N2114][Ac]@ZIF-8
	7.8 
	-
	0.535
	1457
	-
	-
	0.56 
	304
	Pure CO2
	Physical
	1
	(Ferreira et al., 2023)

	[BMIM][SCN]@ZIF-8
	~25 
	-
	0.027
	60.56
	-
	-
	0.33 
	298
	Pure CO2
	-
	1
	(Zeeshan, Keskin, et al., 2018)

	[BMIM][Ac]@ZIF-8
	30 
	43.5
	0.15
	266.2
	10
	-
	0.98 
	303.15
	-
	Chemical 
	1
	(Mohamedali et al., 2018)

	[HEMIM][DCA]@ZIF-8
	40 
	-
	0.0015
	4.53
	2
	-
	0.55 wt.% to ZIF-8
	298
	-
	-
	1
	(Zeeshan, Nozari, et al., 2018)

	[BMIM][BF4]@ZIF-8
	20 
	-
	0.318
	725
	-
	-
	0.61
	298
	-
	Physical 
	1
	(Koyuturk et al., 2017)

	1-(3-Aminopropyl)-3-(2-bromoethyl) imidazole (NAIm-Br)@ZIF-67
	-
	15.3
	0.65
	1707
	-
	-
	1.02
	298
	Pure CO2
	Physical
	1.07
	(X. Song et al., 2019)

	1-ethyl-3-methylimidazolium bis(-trifluoromethyl) sulfonylimide ([C2MIM][NTf2])@ZIF-8,
	9.3 mol%
	<16
	0.471
	1184
	-
	-
	0.43
	303
	Pure CO2
	Physical 
	1
	(Ferreira et al., 2019)

	1-(2-hydroxyethyl)-3-methylimidazolium
bis(trifluoromethyl)sulfonylimide ([C2OHMIM][NTf2])@ZIF-8
	9.3 mol%
	-
	0.489
	1215
	-
	-
	0.41
	303
	Pure CO2
	Physical
	1
	(Ferreira et al., 2019)

	
1-hexyl-3-methylimidazolium bis(-trifluoromethyl) sulfonylimide ([C6MIM][NTf2])@ZIF-8
	9.3 mol%
	-
	0.501
	1245
	-
	-
	0.40
	303
	Pure CO2
	Physical
	1
	(Ferreira et al., 2019)

	1-benzyl-3-methylimidazolium
bis(trifluoromethyl) sulfonylimide ([BzMIM][NTf2])@ZIF-8
	9.3 mol%
	-
	0.481
	1226
	-
	-
	0.39
	303
	Pure CO2
	Physical
	1
	(Ferreira et al., 2019)

	1-decyl-3-methylimidazolium bis(-trifluoromethyl) sulfonylimide ([C10MIM][NTf2])@ZIF-8
	9.3 mol%
	-
	0.515
	1283
	-
	-
	0.45
	303
	Pure CO2
	Physical
	1
	(Ferreira et al., 2019)

	trihexyl(tetradecyl)phosphonium
bis(trifluoromethyl) sulfonylimide ([P66614][NTf2])@ZIF-8
	9.3 mol%
	-
	0.637
	1778
	-
	-
	0.41
	303
	Pure CO2
	Physical
	1
	(Ferreira et al., 2019)

	1-hexyl-3-methylimidazolium dicyanamide ([C6MIM][N(CN)2])@ZIF-8
	9.3 mol%
	
	0.485
	1265
	-
	-
	0.43
	303
	Pure CO2
	Physical
	1
	(Ferreira et al., 2019)

	1-hexyl-3-methylimidazolium tricyanomethanide ([C6MIM][C(CN)3])@ZIF-8
	9.3 mol%
	
	0.473
	1222
	-
	-
	0.45
	303
	Pure CO2
	Physical
	1
	(Ferreira et al., 2019)

	1-hexyl-3-methylimidazolium
Chloride ([C6MIM][Cl])@ZIF-8
	9.3 mol%
	
	0.496
	1319
	-
	-
	0.43
	303
	Pure CO2
	Physical
	1
	(Ferreira et al., 2019)

	1-ethyl-3-methylimidazolium acetate ([C2MIM][Ac])@ZIF-8
	9.3 mol%
	
	0.606
	1638
	-
	-
	0.57
	303
	Pure CO2
	Chemical
	1
	(Ferreira et al., 2019)

	[C4MIM]2[NiCl4]@ZIF-8
	9.3 mol%
	<16
	0.296
	768
	-
	-
	~0.47 
	303
	Pure CO2
	-
	1
	(Ferreira et al., 2020)

	[C4MIM]2[MnCl4]@ZIF-8
	9.3 mol%
	<16
	0.210
	551
	-
	-
	~0.38 
	303
	Pure CO2
	-
	1
	(Ferreira et al., 2020)

	[C4MIM]2[CoCl4]@ZIF-8
	9.3 mol%
	<16
	0.242
	643
	-
	-
	~0.5 
	303
	Pure CO2
	-
	1
	(Ferreira et al., 2020)

	[C4MIM]2[Co(NCS)4]@ZIF-8
	9.3 mol%
	<16
	0.278
	731
	-
	-
	~0.38 
	303
	Pure CO2
	-
	1
	(Ferreira et al., 2020)

	
[C4MIM][FeCl4]@ZIF-8
	9.3 mol%
	<16
	0.237
	639
	-
	-
	~0.46 
	303
	Pure CO2
	-
	1
	(Ferreira et al., 2020)

	[BMIM][PF6]@ZIF-8
	24 
	-
	0.22
	415
	-
	-
	~0.41
	298
	Pure CO2
	Physical
	1
	(Kinik et al., 2016)

	[EMIM][Gly]@ZIF-8
	30 
	<11
	0.24
	634
	6
	
	~1.2 
	313
	CO2/N2
	Physical/ chemical
	1
	(Philip & Henni, 2022)

	[EMIM][Ala]@ZIF-8
	30 
	<11
	0.26
	718
	6
	
	~1.18 
	313
	CO2/N2
	Physical/ chemical
	1
	(Philip & Henni, 2022)

	Zeolite

	ILs

	[BMIM][ARG]@Na-Y
	10 
	-
	-
	-
	-
	-
	1.08 
	298
	Pure CO2
	Physical/ chemical
	1
	(Sistla & Khanna, 2022)

	[BMIM][VAL]@Na-Y
	15 
	-
	0.19
	349
	-
	-
	1.76 
	298
	Pure CO2
	Physical/ chemical
	1.2
	(Sistla & Khanna, 2022)

	[bookmark: _Hlk177725727][BMIM][MET]@Na-Y
	15 
	-
	-
	-
	-
	-
	1.78 
	298
	Pure CO2
	Physical/ chemical
	1.09
	(Sistla & Khanna, 2022)

	[BMIM][HIS]@Na-Y
	20 
	-
	0.27
	435
	-
	-
	1.70 
	298
	Pure CO2
	Physical/ chemical
	1.3
	(Sistla & Khanna, 2022)

	[BMIM][LEU]@Na-Y
	33 
	-
	0.004
	0.03
	-
	-
	0.66 
	298
	Pure CO2
	Physical/ chemical
	1.66
	(Sistla & Khanna, 2022)

	[BMIM][Ac]@SAPO-34
	2.84 
	<10
	0.025
	8.6
	6
	2.13 
	1.88 
	303
	50% CO2
50% N2
	Physical/ chemical
	1
	(Ye et al., 2024)

	[P4444][3-aminopyrazole]@NaY
	50 
	-
	-
	-
	-
	-
	0.75 
	393
	Pure CO2
	Chemical 
	1
	(Mi et al., 2014)

	[APMIM]Br@NaY
	0.5 molar ratio
	-
	-
	456
	10
	-
	4.94 
	273
	Pure CO2
	Physical/ chemical
	1
	(Yu, Mai, Wang, et al., 2014)

	[C4MIM]Br@NaY
	18.5 
	-
	-
	-
	6
	-
	0.83 
	308
	14.9 vol% CO2 
85.1% He
	-
	-
	(Yu, Mai, Huang, et al., 2014)

	[C6MIM]Br@NaY
	22.5 
	-
	-
	-
	6
	-
	0.73 
	308
	14.9 vol% CO2 
85.1% He
	-
	-
	(Yu, Mai, Huang, et al., 2014)

	[C8MIM]Br@NaY
	17.6 
	-
	-
	-
	6
	-
	0.68 
	308
	14.9 vol% CO2 
85.1% He
	-
	-
	(Yu, Mai, Huang, et al., 2014)

	[C10MIM]Br@NaY
	11.4 
	-
	-
	-
	6
	-
	0.59 
	308
	14.9 vol% CO2 
85.1% He
	-
	-
	(Yu, Mai, Huang, et al., 2014)

	MOF

	ILs

	Imidazolium-based poly(ionic liquid) synthesized from 1-Vinyl-3-ethylimidazolium Bromide@MIL-101
	-
	<30
	1.26
	2462
	-
	-
	~2.45 
	298
	-
	-
	~1.1
	(Ding & Jiang, 2018)

	[BMIM][AC]@ HKUST-1
	5-20 
(5 was the optimum)
	20.5,
20.4
	0.52,
0.79
	1017.8,
1557.8
	10
	-
	[BMIM][AC]@HKUST-1
~1.7 (0.15 bar)
~4.4 (1 bar)
	303
	-
	Chemical/ physical 
	0.1
1
	(Mohamedali et al., 2019b)

	[EMIM][Ac]@MOF-177
	-
	<300
	0.09
	78.2
	10
	-
	~1.14 
	303
	-
	-
	1
	(Mohamedali et al., 2019a)

	
1-carboxyethyl-3-methylimidazolium
chloride@MIL-101-NO2,
1-carboxyethyl-3-methylimidazolium
chloride@MIL-101-NH2
	-
	<25
	1.01,
0.96
	1176,
1035
	5
	-
	~1.9,
~7

	298
	-
	Chemical 
	1
	(Wang et al., 2018)

	[BMIM][MeSO4]@MIL-53(Al)
	26 
	-
	Immeasurable
	47.2
	6
	-
	0.74 
	298
	-
	-
	1
	(Kulak et al., 2019)

	[BMIM][PF6]@CuBTC,
[BMMIM][PF6]@CuBTC
	30 
	<100
	0.186,
0.143
	364,
306
	-
	-
	~2.13,
~1.96 
	298
	-
	-
	1
	(Nozari et al., 2018)

	[DETA][Cl]@MIL-101(Cr),
[DETA][Ac]@MIL-101 (Cr),
[DETA][Ac]Imp@MIL-101 (Cr)
(Synthesized by direct impregnation of DETA-AC)
	-
	<30
	0.81,
0.76,
0.67
	1344,
1259,
1101
	6
	-
	2.3460,
2.4595,
~2
	298
	15% CO2
85% N2
	Physical
	1
	(Chen et al., 2018)

	1-
methylacetamido-3-methylimidazolium bromide@UiO-66-NH2,
1-methylacetamido-3-methylbenzimidazolium bromide@UiO-66-NH2
	-
	-
	0.29,
0.17
	304,
237
	-
	-
	0.82,
0.69 
	298
	-
	-
	~1.1
	(Kurisingal et al., 2019)

	[BMIM][BF4]@MIL-53(Al)
	25.8 
	-
	0.043
	28.26
	-
	-
	~0.82 
	298
	Pure CO2
	Physical 
	1
	(Kavak et al., 2019)

	[BMIM][PF6]@MIL-53(Al)
	25.4 
	-
	0.059
	39.59
	-
	-
	~0.82 
	298
	Pure CO2
	Physical
	1
	(Kavak et al., 2019)

	[BMIM][CF3SO3]@MIL-53(Al)
	25.8 
	-
	0.070
	44.64
	-
	-
	~0.65 
	298
	Pure CO2
	Physical
	1
	(Kavak et al., 2019)

	[BMIM][SbF6]@MIL-53(Al)
	26 
	-
	0.067
	43.42
	-
	-
	~0.82 
	298
	Pure CO2
	Physical
	1
	(Kavak et al., 2019)

	[BMIM][NTf2]@MIL-53(Al)
	24.1 
	-
	0.078
	51.45
	-
	-
	~0.74 
	298
	Pure CO2
	Physical
	1
	(Kavak et al., 2019)

	[BMIM][BF4]@ CuBTC
	5-30 
(5 was the highest uptake)
	-
	-
	1229.1 ± 37.7
	-
	-
	~11.45 
	298
	Pure CO2
	-
	30
	(Sezginel et al., 2016)

	
IL@UiO-67
	-
	<15
	0.43
	846
	5
	-
	2.12,
0.92 
	273,
298
	-
	Physical
	1
	(Ding et al., 2017)

	[BMIM][PF6]@Cu-BTC
	5 
	-
	0.65
	1205
	-
	-
	~4.5 
	298
	Pure CO2
	-
	1
	(Silva et al., 2015)

	[BMIM][TF2N]@Cu-BTC
	5 
	-
	0.67
	1311
	-
	-
	~3.8 
	298
	Pure CO2
	-
	1
	(Silva et al., 2015)

	Graphene

	ILs

	[BMPyr][DCA]@rGA300
	-
	~500
	0.031
	2.9
	-
	0.13 mol/mol
	0.082 
	298
	Pure CO2
	-
	1
	(Caglayan et al., 2023)

	[BMPyr][PF6]@rGA300
	-
	~500
	0.026
	5.7
	-
	0.9 mol/mol
	0.12 
	298
	Pure CO2
	-
	1
	(Caglayan et al., 2023)

	[BMPyr][DCA]@rGA500
	-
	~700
	0.052
	5.5
	-
	0.13 mol/mol
	0.2 
	298
	Pure CO2
	-
	1
	(Caglayan et al., 2023)

	[BMPy[PF6]@rGA500
	-
	~500
	0.034
	5.5
	-
	0.9 mol/mol
	0.2 
	298
	Pure CO2
	-
	1
	(Caglayan et al., 2023)

	[P4444][3-aminopyrazole]@GO
	50 
	-
	-
	-
	-
	-
	0.39 
	393
	Pure CO2
	Chemical 
	1
	(Mi et al., 2014)

	P[MATMA][BF4]@GO
	-
	-
	-
	18.84
	-
	-
	0.71 
	298
	-
	-
	1
	(Huang et al., 2017)

	[BMIM][PF6]@reduced GO
	5 
	20-100
	-
	447
	10
	-
	0.7 
	298
	-
	-
	1
	(Zeeshan et al., 2021)

	[P66614][Triz]@graphene nanoplatelet,
[P66614][Triz]@reduced GO
	20 
	-
	-
	1.06,
5.45
	10
	1.32 
	1.45,
~1.39 
	293
	-
	Chemical
	1
	(Li et al., 2018)

	[DAMT][BF4]@graphene (HEG)
	~50
	-
	-
	-
	-
	0.045
	0.56 
	298
	Pure CO2
	Physical 
	1
	(Tamilarasan & Ramaprabhu, 2016)

	Other

	ILs

	P[DADMA][OAc]@chitosan aerogel
	30 
	154
	1.83
	398
	-
	-
	0.62 
	298
	Pure CO2
	Chemical
	1
	(Barrulas et al., 2021)

	Glut:P[DADMA]Cl@chitosan aerogel
	0.3
&
15
	142
	1.47
	344
	-
	-
	0.76 
	298
	Pure CO2
	Chemical
	1
	(Barrulas et al., 2021)

	[BMIM][Ac]@carbon fibers 
	100
	-
	0.003
	2
	3
	2.3 
	1.29 
	298
	Pure CO2
	Chemical 
	1
	(Isaacs-Páez et al., 2022)

	1-aminoethyl-3-vinylimidazolium bromide hydrobromide@titanate nanotubes
	-
	169
	0.43
	102.3
	5
	-
	2.46 
	298
	-
	Chemical/ physical 
	0.2
	(Yuan et al., 2017)

	Benzimidazole-based hyper-cross-linked poly(ionic liquid)
	-
	5, 10, 15
	0.77
	780
	5
	-
	3.25,
1.48 
	273,
298
	-
	-
	1
	(Sang & Huang, 2020)
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