Table 1.	Adsorption capacities of various adsorbents.
	Adsorbent
	Adsorption 
Capacity (mg/g)
	Adsorption 
Temperature (℃)
	CO2 
Purity
	Sources

	35%ODA/SG600
	15.61
	25
	99 %
	15

	MEA/AC
	15.40
	25
	15 %
	16

	Raw kenaf
	27.46
	30
	99.99 %
	17

	50%MEA-Kenaf
	34.36
	30
	99.99 %
	17

	50%TEPA-Kenaf
	40.22
	30
	99.99 %
	17

	MCM-41
	35.00
	25
	n.a
	10

	Fe2O3/MCM-41
	38.40
	25
	n.a
	10

	NiO
	14.14
	25
	99 %
	25

	CeO2
	48.00
	25
	> 99.5 %
	30

	Fe2O3
	17.00
	25
	99 %
	31

	SiO2
	33.73
	25
	99 %
	32

	1%[bmim][CF3SO3]/SiO2
	66.71
	25
	99 %
	32

	10%NiO/[emim][HSO4]/SiO2
	48.80
	25
	99 %
	33

	10%[emim][HSO4]/SiO2
	26.70
	25
	99 %
	33

	10%ChCl:U/SG200
	22.30
	30
	99 %
	34

	ChCl:U/AC
	39.40
	25
	15 % in N2
	35
















Table 2.	Vibrational frequencies IR spectroscopy of various MO/AC.
	Vibrational modes
	This study (cm-1)
	Reference (cm-1)

	O-H Stretching
	3406
	3412

	C=O stretching
	1716
	1716

	C=C Stretching 
	1634
	1633

	C=C Stretching 
	1560
	1550

	C-H Bending 
	1388
	1390

	C-O Stretching 
	1130
	1130

	C-H Stretching 
	600
	600

	Ce-O 
	470
	459


























Table 3.	The textural characteristics of the adsorbents.
	Adsorbent
	AC
	CeO2/AC 
	ZnO/AC 
	Co3O4 /AC 

	Surface area
	SBET (m2/g)
	1043.6
	763.4 
	792.9 
	838.5 

	
	Smeso (m2/g)
	171.0
	254.1
	280.4
	302.2

	
	Smicro (m2/g)
	872.6
	509.4 
	512.5 
	536.3 

	Pore Volume
	Vtotal (cm3/g)
	0.46
	0.42 
	0.45 
	0.47 

	
	Vmicro (cm3/g)
	0.35
	0.21 
	0.21 
	0.22

	Average pore
diameter
(nm)
	1.8
	2.2
	2.3
	2.2


where SBET is surface area by BET method; Smic is micropore surface area by t-plot method; Vtotal is single point total pore volume; Vmicro is micropore volume by the t-plot method


















Table 4.	Adsorption capacities of various sorbents.
	Adsorbent
	Adsorption 
Capacity (mg/g)
	Adsorption 
Temperature (℃)
	CO2 
Purity
	Sources

	AC
	52.01
	30
	99 %
	This study

	CeO2/AC
	52.78
	30
	99 %
	This study

	ZnO/AC
	52.06
	30
	99 %
	This study

	Co3O4/AC
	43.17
	30
	99 %
	This study

	ACCe-HT
	37.66
	30
	20 %
	47

	ACCu-HT
	25.74
	30
	20 %
	47

	Mg-MCs-12
	53.68
	40
	15 % in N2
	28


























Table 5.	Kinetic parameters of CO2 adsorption onto CeO2/AC.
	Kinetic model
	Parameter
	Temperature (℃)

	
	
	30
	50

	
	qe(act) (mg/g)
	52.78
	40.56

	Pseudo-first order kinetic 
	qe(cal) (mg/g)
	9.87
	8.78

	
	k1(1/min)
	0.2308
	0.2132

	
	R2
	0.9178
	0.8777

	
	Relative error (%)
	81.29
	78.34

	Pseudo-first order kinetic
	qe(cal) (mg/g)
	53.47
	41.67

	
	k2 (g/mg
min)
	0..0546
	0.0389

	
	h (mg/g min)
	156.14
	67.57

	
	R2
	0.9994
	0.9622

	
	Relative error (%)
	1.32
	2.74


where qe(act) = actual adsorption capacity; qe(cal) = calculated adsorption capacity
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