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Text 1
Adsorptive kinetics models
[bookmark: OLE_LINK3][bookmark: OLE_LINK20]The adsorption kinetics could be described by the pseudo-first order model:

pseudo-second order model:

Where,  (mg/g) and  (mg/g) are the adsorption amount of CO2 at time t (min) and equilibrium, respectively; (1 min−1)and  (g/(mg min)) are adsorption rate constants.

Table S1 The isotherm data of N2 adsorption-desorption isotherms
	Relative pressure
	Quantity adsorbed
	Relative pressure
	Quantity adsorbed
	Relative pressure
	Quantity adsorbed
	Relative pressure
	Quantity adsorbed
	Relative pressure
	Quantity adsorbed
	Relative pressure
	Quantity adsorbed

	P/Po
	cm³/g STP
	P/P0
	cm³/g STP
	P/P0
	cm³/g STP
	P/P0
	cm³/g STP
	P/P0
	cm³/g STP
	P/P0
	cm³/g STP

	
	SBC400
	
	SBC400-KOH
	
	Sar-KOH
	
	SBC500
	
	SBC600
	
	SBC700

	0.01
	0.16
	0.00
	2.01
	
	
	
	
	
	
	
	

	0.03
	0.21
	0.01
	2.11
	0.00
	4.80
	0.03
	0.22
	0.03
	0.34
	0.03
	4.03

	0.07
	0.24
	0.04
	−1.01
	0.00
	9.59
	0.07
	0.26
	0.07
	0.44
	0.07
	4.23

	0.08
	0.26
	0.11
	−0.41
	0.00
	14.16
	0.08
	0.28
	0.08
	0.47
	0.08
	4.26

	0.10
	0.27
	0.16
	−0.02
	0.00
	18.74
	0.10
	0.30
	0.10
	0.52
	0.10
	4.32

	0.12
	0.27
	0.18
	0.16
	0.00
	23.31
	0.12
	0.32
	0.12
	0.56
	0.12
	4.37

	0.14
	0.28
	0.23
	0.45
	0.00
	28.09
	0.14
	0.32
	0.14
	0.60
	0.14
	4.40

	0.18
	0.28
	0.26
	0.65
	0.00
	33.12
	0.18
	0.33
	0.16
	0.64
	0.16
	4.43

	0.20
	0.28
	0.32
	1.06
	0.00
	37.87
	0.20
	0.34
	0.18
	0.66
	0.18
	4.46

	0.22
	0.28
	0.37
	1.38
	0.00
	42.60
	0.22
	0.34
	0.20
	0.70
	0.20
	4.48

	0.27
	0.27
	0.40
	1.58
	0.00
	47.28
	0.27
	0.34
	0.25
	0.77
	0.25
	4.57

	0.32
	0.26
	0.45
	1.88
	0.00
	52.14
	0.32
	0.34
	0.30
	0.86
	0.30
	4.68

	0.37
	0.24
	0.50
	2.19
	0.00
	56.67
	0.37
	0.34
	0.35
	0.94
	0.35
	4.76

	0.42
	0.22
	0.55
	2.57
	0.00
	61.46
	0.42
	0.31
	0.40
	1.00
	0.42
	4.84

	0.47
	0.19
	0.60
	2.98
	0.00
	65.81
	0.47
	0.27
	0.47
	1.02
	0.47
	4.90

	0.52
	0.15
	0.65
	3.49
	0.00
	69.94
	0.52
	0.21
	0.52
	1.02
	0.52
	4.94

	0.57
	0.12
	0.70
	4.23
	0.00
	74.22
	0.57
	0.20
	0.57
	1.05
	0.57
	4.99

	0.62
	0.08
	0.75
	5.17
	0.00
	78.73
	0.62
	0.13
	0.62
	1.07
	0.62
	5.05

	0.67
	0.05
	0.80
	6.53
	0.00
	82.98
	0.67
	0.08
	0.67
	1.07
	0.67
	5.14

	0.72
	0.02
	0.82
	7.20
	0.00
	87.54
	0.72
	0.03
	0.72
	1.11
	0.72
	5.27

	0.77
	0.01
	0.85
	8.26
	0.00
	91.96
	0.77
	−0.01
	0.77
	1.16
	0.75
	5.40

	0.82
	0.02
	0.87
	9.29
	0.00
	96.07
	0.82
	−0.01
	0.82
	1.26
	0.80
	5.64

	0.84
	0.04
	0.90
	10.46
	0.00
	99.87
	0.84
	0.00
	0.84
	1.32
	0.82
	5.84

	0.85
	0.06
	0.92
	11.96
	0.01
	103.45
	0.87
	0.03
	0.85
	1.37
	0.85
	6.13

	0.88
	0.10
	0.95
	14.02
	0.03
	125.15
	0.89
	0.06
	0.88
	1.46
	0.87
	6.47

	0.90
	0.17
	0.97
	17.52
	0.06
	134.36
	0.92
	0.13
	0.92
	1.73
	0.90
	6.91

	0.93
	0.31
	0.98
	19.28
	0.08
	138.23
	0.93
	0.16
	0.93
	1.88
	0.92
	7.47

	0.95
	0.53
	0.99
	22.73
	0.10
	142.27
	0.95
	0.33
	0.95
	2.16
	0.95
	8.08

	0.97
	1.05
	0.99
	25.93
	0.12
	145.60
	0.97
	0.73
	0.99
	3.46
	0.97
	8.84

	0.98
	1.32
	0.98
	21.57
	0.14
	148.57
	0.98
	0.92
	1.00
	4.22
	0.98
	9.20

	0.99
	2.00
	0.96
	18.49
	0.16
	151.30
	0.99
	1.38
	0.97
	3.06
	0.99
	9.94

	0.99
	2.74
	0.93
	15.72
	0.18
	153.79
	0.99
	1.90
	0.93
	2.37
	0.99
	10.58

	0.98
	1.42
	0.91
	13.97
	0.20
	156.14
	0.97
	1.01
	0.91
	2.16
	0.97
	9.32

	0.96
	0.90
	0.88
	12.69
	0.25
	161.44
	0.93
	0.53
	0.88
	2.03
	0.93
	8.51

	0.93
	0.58
	0.86
	11.72
	0.30
	166.95
	0.91
	0.42
	0.86
	1.90
	0.91
	8.26

	0.91
	0.40
	0.83
	10.82
	0.35
	171.85
	0.88
	0.40
	0.85
	1.87
	0.88
	8.05

	0.88
	0.29
	0.83
	10.55
	0.40
	176.75
	0.86
	0.41
	0.83
	1.79
	0.88
	7.99

	0.86
	0.22
	0.80
	9.81
	0.45
	181.53
	0.83
	0.43
	0.78
	1.65
	0.85
	7.75

	0.83
	0.17
	0.75
	8.37
	0.50
	186.32
	0.81
	0.45
	0.75
	1.58
	0.83
	7.53

	0.81
	0.14
	0.70
	7.08
	0.55
	191.34
	0.78
	0.47
	0.68
	1.47
	0.80
	7.33

	0.78
	0.13
	0.65
	6.11
	0.60
	196.66
	0.73
	0.52
	0.63
	1.41
	0.75
	7.06

	0.73
	0.12
	0.60
	5.34
	0.65
	202.42
	0.68
	0.57
	0.58
	1.35
	0.70
	6.89

	0.68
	0.12
	0.55
	4.71
	0.70
	209.12
	0.63
	0.61
	0.53
	1.27
	0.63
	6.74

	0.63
	0.14
	0.50
	4.14
	0.75
	217.61
	0.58
	0.64
	0.48
	1.14
	0.58
	6.65

	0.58
	0.16
	0.45
	3.15
	0.80
	227.89
	0.53
	0.66
	0.45
	1.08
	0.53
	6.57

	0.53
	0.19
	0.40
	2.59
	0.82
	233.51
	0.48
	0.66
	0.38
	0.92
	0.48
	6.26

	0.48
	0.19
	0.33
	2.12
	0.85
	242.64
	0.43
	0.65
	0.33
	0.85
	0.45
	5.89

	0.43
	0.19
	0.28
	1.80
	0.87
	252.56
	0.38
	0.61
	0.28
	0.77
	0.40
	5.67

	0.38
	0.20
	0.25
	1.61
	0.90
	265.34
	0.33
	0.58
	0.23
	0.68
	0.33
	5.46

	0.33
	0.20
	0.20
	1.29
	0.92
	282.74
	0.28
	0.55
	0.18
	0.58
	0.28
	5.33

	0.28
	0.20
	0.14
	0.81
	0.95
	317.28
	0.23
	0.51
	0.12
	0.38
	0.25
	5.23

	0.23
	0.21
	
	
	0.97
	375.46
	0.18
	0.45
	
	
	0.20
	5.09

	0.18
	0.20
	
	
	0.98
	407.25
	0.14
	0.39
	
	
	0.14
	4.88

	0.12
	0.17
	
	
	0.99
	449.46
	
	
	
	
	
	

	
	
	
	
	0.99
	486.47
	
	
	
	
	
	

	
	
	
	
	0.98
	473.89
	
	
	
	
	
	

	
	
	
	
	0.98
	457.21
	
	
	
	
	
	

	
	
	
	
	0.97
	440.56
	
	
	
	
	
	

	
	
	
	
	0.95
	379.04
	
	
	
	
	
	

	
	
	
	
	0.93
	328.57
	
	
	
	
	
	

	
	
	
	
	0.90
	292.69
	
	
	
	
	
	

	
	
	
	
	0.87
	266.56
	
	
	
	
	
	

	
	
	
	
	0.84
	253.77
	
	
	
	
	
	

	
	
	
	
	0.83
	247.83
	
	
	
	
	
	

	
	
	
	
	0.80
	239.15
	
	
	
	
	
	

	
	
	
	
	0.75
	226.85
	
	
	
	
	
	

	
	
	
	
	0.70
	217.70
	
	
	
	
	
	

	
	
	
	
	0.65
	210.27
	
	
	
	
	
	

	
	
	
	
	0.60
	203.59
	
	
	
	
	
	

	
	
	
	
	0.55
	198.11
	
	
	
	
	
	

	
	
	
	
	0.50
	193.14
	
	
	
	
	
	

	
	
	
	
	0.45
	186.27
	
	
	
	
	
	

	
	
	
	
	0.40
	179.36
	
	
	
	
	
	

	
	
	
	
	0.35
	174.30
	
	
	
	
	
	

	
	
	
	
	0.30
	169.32
	
	
	
	
	
	

	
	
	
	
	0.25
	163.98
	
	
	
	
	
	

	
	
	
	
	0.20
	158.33
	
	
	
	
	
	

	
	
	
	
	0.14
	150.69
	
	
	
	
	
	





Table S2 Comparison of properties and CO2 capture capacities of state-of-the-art biochars.
	Feedstock
	Pyrolysis 
	Activation method
	CO2 adsorption (mg/g)
	Adsorption conditions
	BET surfaces area (m2/g)
	Ref.

	Sludge
	600 °C, 1 h
	-
	75.7
	30 °C, 1 bar
	74.09
	[1]

	Sludge
	600 °C, 1 h
	K2FeO4
	81.7
	50 °C, 1 bar
	53.78
	[1]

	Sludge
	600 °C, 1 h
	K2FeO4 + Chitosan
	86.6
	30 °C, 1 bar
	50.92
	[1]

	Sludge
	600 °C, 1 h
	K2FeO4 + cationicpolyacrylamide
	94.8
	50 °C, 1 bar
	51.76
	[1]

	Textile dyeing sludge and corncob
	700 °C, 2 h
	K2CO3
	128.1
	25 °C, 1 bar
	544.38
	[2]

	Corncob
	400 °C, 1.5 h
	Copper nitrate
	103.3 (52.59 cm3/g)
	25 °C, 1 bar
	39.67
	[3]

	Mixed food waste
	400 ℃, 1 h
	KOH, 600 ℃, 1 h
	111.8 (2.54 mmol/g)
	25 °C, 1 bar
	807.00
	[4]

	Pear branches
	600 ℃, 1 h
	KOH, 650 ℃, 1 h
	155.8
	0 °C, 1 bar
	1178.00
	[5]

	Alfa Grass
	300 ℃ 2 h, 400 ℃ 2 h, 500 °C, 2 h
	-
	52.8 (1.20 mmol/g)
	30 °C, 1 bar
	2.66
	[6]

	Agave bagasse
	650 °C, 80 min
	Ca(CH3COO)2·H2O
	106.5 (2.42 mmol/g)
	25 °C, 1 bar
	445.00
	[7]

	Corn straw
	550 °C, 1 h
	Ball milling, 450 rpm, 8 h
	45.4
	30 °C, 1 bar
	80.90
	[8]

	Banana stalk
	550 °C, 1 h
	Ball milling, 450 rpm, 8 h
	49.9
	30 °C, 1 bar
	4.80
	[8]

	Cotton stalk
	550 °C, 1 h
	Ball milling, 450 rpm, 8 h
	42.6
	30 °C, 1 bar
	40.99
	[8]

	Chinese herb residues
	700 °C, 1 h
	K2CO3
	69.1 (1.57 mmol/g)
	60 °C, 1 bar
	337.05
	[9]

	Chinese herb residues
	700 °C, 1 h
	K2CO3and K2FeO4
	96.8 (2.20 mmol/g)
	60 °C, 1 bar
	420.54
	[9]

	Pine wood
	700 °C, 2 h
	CO2, 800 ℃, 2 h
	92.4 (2.10 mmol/g)
	25 °C, 1bar
	675.00
	[10]

	Waste disposable chopsticks
	400 °C, 1 h
	Melamine and FeCl3⋅6H2O
	157.5 (3.58 mmol/g)
	25 °C, 1 bar
	1315.90
	[11]

	Bamboo
	600 °C, 5 h
	Microwave irradiation
	134.5
	0 °C, 1 bar
	377.32
	[12]

	Olive pomace
	750 °C, 1 h
	KOH
	40.0
	10 °C, 1 bar
	1601.00
	[13]

	Bagasse
	600 °C, 2 h
	KOH
	165.4 (3.76 mmol/g)
	25 °C, 1 bar
	2559.92
	[14]

	Rice husk
	700 °C, 2 h
	Molten LiCl
	118.8 (2.70mmol/g)
	25 °C, 1 bar
	149.00
	[15]

	Corncob
	800 °C, 1 h
	K2CO3 and urea
	114.1
	37 °C, 1 bar
	1016.26
	[16]

	Wheat straw pellet
	500 °C, 1 h
	CO2, 800 ℃, 1 h
	107.4 (2.44 mmol/g)
	25 °C, 1 bar
	514.00
	[17]

	Pine needle
	500 °C, 2 h
	KOH, 600 ℃, 2 h
	84.9 (1.93 mmol/g)
	40 °C, 1 bar
	504.81
	[18]

	Wood pellets
	850 °C, 1 h
	KOH, 850°C, 1 h
	50.7
	25 °C, 1 bar
	713.50
	[19]

	Sewage sludge
	600 °C, 1 h
	Polymeric aluminum chloride
	31.9
	30 °C, 1 bar
	41.21
	[20]

	Sewage sludge
	600 °C, 1 h
	Cationic polyacrylamide
	48.5
	30 °C, 1 bar
	40.10
	[20]

	Rice husk
	700 °C, 1 h
	Potassium citrate
	68.2 (1.55 mmol/g)
	25 °C, 1 bar
	1343.80
	[21]

	Corn stalk
	600 °C, 3 h
	Sodium lignosulfonate
	102.9
	0 °C, 1 bar
	118.14
	[22]

	Soybean straw
	600 °C, 3 h
	Sodium lignosulfonate
	89.8
	0 °C, 1 bar
	257.65
	[22]

	Sargassum
	800 °C, 2 h
	KOH
	46.2 (1.05 mmol/g)
	25 °C, 1 bar
	291.80
	[23]

	Sargassum
	400 °C, 2 h
	KOH
	120.5 mg/g
	40 °C, 1 bar
	569.66
	This study





Table S3 Chemical compositions of biochars calculated from XPS results.
	Sample
	at.% C
	at.% O
	at.% N

	SBC400
	78.03
	20.94
	1.03

	SBC600
	72.61
	23.40
	3.99

	SBC400-KOH
	74.05
	24.02
	1.92

	Sar-KOH
	82.78
	15.65
	1.57





Table S4 Compositions of C, O, and N species obtained by XPS surface analysis for biochars
	Sample
	C
	
	O
	
	N

	
	C–C
	
	C–N
	
	C–O
	
	C=O
	
	O–C=O
	
	O–H
	
	C–O
	
	Pyridinic N
	
	Pyrrolic N

	
	B.E.
(eV)
	%
area
	
	B.E.
(eV)
	% area
	
	B.E.
(eV)
	% area
	
	B.E.
(eV)
	% area
	
	B.E.
(eV)
	% area
	
	B.E.
(eV)
	% area
	
	B.E.
(eV)
	% area
	
	B.E.
(eV)
	% area
	
	B.E.
(eV)
	% area

	SBC400
	284.79
	78.0
	
	286.19
	10.1
	
	287.29
	4.4
	
	288.69
	7.5
	
	-
	-
	
	531.69
	78.8
	
	533.49
	21.2
	
	398.69
	40.3
	
	400.19
	59.7

	SBC600
	284.80
	68.6
	
	285.70
	11.2
	
	286.80
	9.0
	
	288.20
	6.3
	
	289.40
	4.8
	
	531.80
	78.6
	
	533.40
	21.4
	
	398.40
	49.1
	
	400.30
	50.9

	SBC400-KOH
	284.79
	83.7
	
	-
	-
	
	286.29
	8.0
	
	287.19
	0.9
	
	288.89
	7.4
	
	531.69
	74.1
	
	533.39
	25.9
	
	398.49
	44.0
	
	400.29
	56.0

	Sar-KOH
	284.82
	71.6
	
	-
	-
	
	286.32
	16.8
	
	287.72
	6.7
	
	289.32
	5.0
	
	532.62
	81.3
	
	535.62
	18.7
	
	398.82
	37.8
	
	401.02
	58.6






[bookmark: _Hlk217333274]Table S5 CO2 adsorption capacities of the biocahrs
	Sample
	SBC400
	SBC500
	SBC600
	SBC700
	SBC400-KOH
	Sar-KOH

	CO2 adsorption capacity (mg/g)
	24.1
	20.2
	10.9
	16.5
	[bookmark: OLE_LINK8]40.0
	120.5

	CO2 adsorption capacity after 9 cycles (mg/g)
	20.0
	18.9
	10.6
	15.1
	37.2
	119.2

	CO2 adsorption capacity after 18 cycles (mg/g)
	16.6
	17.7
	10.3
	13.8
	34.6
	117.9

	Biochar requirement per kg CO2 (kg)
	2.73 
	2.93
	5.24
	3.67
	1.49
	0.47






References
[1]	Liu C, Fu C, Li T, Zhang P, Xia Y, et al. 2023. CO2 capture using biochar derived from conditioned sludge via pyrolysis. Separation and Purification Technology 314: 123624 https://doi.org/10.1016/j.seppur.2023.123624
[2]	Pan Y, Lei J, Zhang Z, Lou F, Song K, et al. 2025. CO2 capture performance of K2CO3-activated biochars derived from the textile dyeing sludge and corncob. Journal of CO2 Utilization 95: 103079 https://doi.org/10.1016/j.jcou.2025.103079
[3]	Gui H, Yang Z, Zhang Y, Huhe T, Li X. 2025. Construction of a floatable copper/corncob biochar composite with an LSPR effect for CO2 capture and efficient photothermal catalytic conversion. Inorganic Chemistry Frontiers 12: 7294-7303https://doi.org/10.1039/D5QI01217A
[4]	Yuan X, Wang J, Deng S, Dissanayake PD, Wang S, et al. 2022. Sustainable Food Waste Management: Synthesizing Engineered Biochar for CO2 Capture. ACS Sustainable Chemistry & Engineering 10: 13026-13036 https://doi.org/10.1021/acssuschemeng.2c03029
[5]	Di H, Zhang T, Ma H, Zhang G, Li K, et al. 2025. Biomass tar modified biochar with enhanced micropores and oxygen content for high efficiency CO2 capture. Separation and Purification Technology 378: 134678 https://doi.org/10.1016/j.seppur.2025.134678
[6]	Akaya H, Ouzrour Z, Aziz K, Golenarges S, Nakasu PYS, et al. 2025. Valorization of Moroccan Alfa Grass through Pyrolytic Conversion to Biochar for Atmospheric CO2 Capture. ACS Omega10:58991-59003https://doi.org/10.1021/acsomega.5c07867
[7]	Arjona-Jaime P, Morales-Ospino R, Izquierdo MT, Chazaro-Ruiz LF, Celzard A, et al. 2025. Ca-modified biochar by microwave irradiation for robust CO2 capture under realistic flue gas conditions. Chemical Engineering Journal 525: 170349 https://doi.org/10.1016/j.cej.2025.170349
[8]	Zhang P, Luo J, Huo L, Zhao L, Yao Z. 2025. Straw-derived porous biochars by ball milling for CO2 capture: Adsorption performance and enhanced mechanisms. Industrial Crops and Products 229: 121000 https://doi.org/10.1016/j.indcrop.2025.121000
[9]	Li Y, Guo Z, Qiu Y, Yang W, Lang L, et al. 2026. K-Fe based biochar granules prepared by one-step pyrolysis of herb-residue for stable CO2 capture: the importance of hydrophobic effect. Separation and Purification Technology 381: 135497 https://doi.org/10.1016/j.seppur.2025.135497
[10]	Abbaspour N, Jordan C, Tondl G, Wąsik P, Gholizadeh T, et al. 2025. Activated biochars from heavy metal-contaminated biomass for CO2 capture: Adsorption performance and dominant mechanisms. Journal of CO2 Utilization 101: 103217 https://doi.org/10.1016/j.jcou.2025.103217
[11]	Yin Q, Gao Y, Wang R, Zhu X, Gao X, et al. 2026. Influence of Fe-N co-doping on biochar on the adsorption of CO2. Chemical Engineering Science 320: 122702 https://doi.org/10.1016/j.ces.2025.122702
[12]	Zhang X, Xu H, Xiang W, You X, Dai H, et al. 2024. Lignin-impregnated biochar assisted with microwave irradiation for CO2 capture: adsorption performance and mechanism. Biochar 6: 22 https://doi.org/10.1007/s42773-024-00310-9
[13]	Monteagudo JM, Durán A, Alonso M, Stoica A-I. 2025. Investigation of effectiveness of KOH-activated olive pomace biochar for efficient direct air capture of CO2. Separation and Purification Technology 352: 127997 https://doi.org/10.1016/j.seppur.2024.127997
[14]	He G, Yuan X, Wang Y, Yilmaz M, Li J, et al. 2025. N, S-codoped porous biochar derived from bagasse-based polycondensate for high-performance CO2 capture and supercapacitor. Separation and Purification Technology 354: 128826 https://doi.org/10.1016/j.seppur.2024.128826
[15]	Li B, Li M, Xie X, Li C, Liu D. 2024. Pyrolysis of rice husk in molten lithium chloride: Biochar structure evolution and CO2 adsorption. Journal of the Energy Institute 113: 101526 https://doi.org/10.1016/j.joei.2024.101526
[16]	Li H, Tang M, Huang X, Wang L, Liu Q, et al. 2023. An efficient biochar adsorbent for CO2 capture: Combined experimental and theoretical study on the promotion mechanism of N-doping. Chemical Engineering Journal 466: 143095 https://doi.org/10.1016/j.cej.2023.143095
[17]	Manyà JJ, García-Morcate D, González B. 2020. Adsorption Performance of Physically Activated Biochars for Postcombustion CO2 Capture from Dry and Humid Flue Gas. Applied Sciences 10: 376 https://doi.org/10.3390/app10010376
[18]	Lim C, Jeong SG, Ha S, Ha N, Myeong S, et al. 2023. Unique CO2 adsorption of pine needle biochar-based activated carbons by induction of functionality transition. Journal of Industrial and Engineering Chemistry 124: 201-210https://doi.org/10.1016/j.jiec.2023.04.008
[19]	Zhang C, Sun S, Xu S, Wu C. 2022. CO2 capture over steam and KOH activated biochar: Effect of relative humidity. Biomass and Bioenergy 166: 106608https://doi.org/10.1016/j.biombioe.2022.106608
[20]	Liu C, Wu Y, Lan G, Ji X, Xia Y, et al. 2022. CO2 capture performance of biochar prepared from sewage sludge after conditioning with different dewatering agents. Journal of Environmental Chemical Engineering 10: 108318 https://doi.org/10.1016/j.jece.2022.108318
[21]	Gan F, Wang B, Guo J, He J, Ma S, et al. 2022. Green synthesis of porous biochar with interconnected pore architectures from typical silicon-rich rice husk for efficient CO2 capture. Separation and Purification Technology 302: 122089 https://doi.org/10.1016/j.seppur.2022.122089
[22]	Zhang X, Cao L, Xiang W, Xu Y, Gao B. 2022. Preparation and evaluation of fine-tuned micropore biochar by lignin impregnation for CO2 and VOCs adsorption. Separation and Purification Technology 295: 121295 https://doi.org/10.1016/j.seppur.2022.121295
[23]	Ding S, Liu Y. 2020. Adsorption of CO2 from flue gas by novel seaweed-based KOH-activated porous biochars. Fuel 260: 116382 https://doi.org/10.1016/j.fuel.2019.116382

