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	Figure S1. A comparison of GCMC and experimental adsorption of pure components onto SIFSIX-3-Cu at 298 K: (a) pure CO2 and (b) pure N2.












Fig. S2 A plot of ln (1-q/q∞) vs. time to calculate MTC for CO2 in SIFSIX-3-Cu;  CO2:N2=10:90 mixture, 1 bar and 298 K



Fig. S3 A plot of ln (1-q/q∞) vs. time to calculate MTC for N2 in SIFSIX-3-Cu at 1 bar and 298 K
took place at 0.01 bar and 398K.

 Figure S4. Cycle CO2 uptake curves for CO2 adsorption on SIFSIX-3-Cu. The adsorption was occurred at 1.25 bar, 298K, with a CO2 concentration of 400ppm in N2 and a feed flow rate of 20mL min−1. The subsequent desorption step took place at 0.01 bar and 373K

Figure S. 5 Cycle CO2 uptake curves for CO2 adsorption on Mg-MOF-74. The adsorption was occurred at 1.25 bar, 298K, with a CO2 concentration of 400ppm in N2 and a feed flow rate of 20mL min−1. The subsequent desorption step took place at 0.01 bar and 373K




















Tables S1  Packed bed geometry and  characteristics of SIFSIX-3-Cu bed.
	Parameter
	Value
	Unit
	Description

	Hb
	0.027
	m
	Height of adsorbent layer

	Wt
	0.005
	m
	Wall thickness used of bed

	Db
	0.004
	m
	Internal diameter of adsorbent layer

	Ei
	0.25
	m3 void/m3 bed
	Inter-particle voidage

	Ep
	0.4
	m3 void/m3 bead
	Intra-particle voidage

	RHOs
	1400
	kg/m3
	Bulk solid density of adsorbent

	Rp
	1.00E-04
	m
	Adsorbent particle radius

	SFac
	1
	n/a
	Adsorbent shape factor

	MTC(*)
	
	
	

	MTC("CO2")
	6.00E-04
	1/s
	Constant mass transfer coefficients

	MTC("N2")
	4.5E-04
	1/s
	Constant mass transfer coefficients

	b(*)
	
	
	

	b(1,"CO2")
	4.19E-09
	n/a
	Isotherm parameter

	b(1,"N2")
	4.83E-07
	n/a
	Isotherm parameter

	b(2,"CO2")
	6338
	n/a
	Isotherm parameter

	b(2,"N2")
	1870
	n/a
	Isotherm parameter

	b(3,"CO2")
	1.54E-06
	n/a
	Isotherm parameter

	b(3,"N2")
	1.61E-04
	n/a
	Isotherm parameter

	b(4,"CO2")
	6339
	n/a
	Isotherm parameter

	b(4,"N2")
	1870
	n/a
	Isotherm parameter

	Direction
	0
	n/a
	Specified flow direction (self determined: 0, forward: 1)

	Cps
	1000
	J/kg/K
	Adsorbent specific heat capacity

	DH(*)
	
	
	

	DH("CO2")
	-54000
	kJ/kmol
	Constant for heat of adsorption

	DH("N2")
	-15500
	kJ/kmol
	Constant for heat of adsorption

	Hw
	1.00E-06
	MW/m2/K
	Constant heat transfer coefficient between gas and wall

	Kg
	0.025
	W/m/K
	Constant for the gas phase heat conductivity

	Tamb
	398
	K
	Ambient temperature

	ap
	22500
	1/m
	Specific surface area of adsorbent

	aHx
	0.2
	1/m
	External specific surface area of heat exchanger

	UHx
	1.00E-05
	MW/m2/K
	Overall (gas to medium) heat transfer coefficient













Tables S2   Packed bed geometry and  characteristics of Mg-MOF-74 bed.

	Parameter
	Value
	Units
	Description

	Hb
	0.027
	m
	Height of adsorbent layer

	Wt
	0.005
	m
	Wall thickness used of bed

	Db
	0.005
	m
	Internal diameter of adsorbent layer

	Ei
	0.25
	m3 void/m3 bed
	Inter-particle voidage

	Ep
	0.4
	m3 void/m3 bead
	Intra-particle voidage

	RHOs
	1400
	kg/m3
	Bulk solid density of adsorbent

	Rp
	1.00E-04
	m
	Adsorbent particle radius

	SFac
	1
	n/a
	Adsorbent shape factor

	MTC(*)
	
	
	
	

	MTC("CO2")
	0.121
	1/s
	Constant mass transfer coefficients

	MTC("N2")
	0.30445
	1/s
	Constant mass transfer coefficients

	b(*)
	
	
	
	

	b(1,"CO2")
	0.0068
	n/a
	Isotherm parameter

	b(1,"N2")
	0.014
	n/a
	Isotherm parameter

	b(2,"CO2")
	0
	n/a
	Isotherm parameter

	b(2,"N2")
	0
	n/a
	Isotherm parameter

	b(3,"CO2")
	2.39E-06
	n/a
	Isotherm parameter

	b(3,"N2")
	1.27E-04
	n/a
	Isotherm parameter

	b(4,"CO2")
	5051
	n/a
	Isotherm parameter

	b(4,"N2")
	2165
	n/a
	Isotherm parameter

	b(5,"CO2")
	0.0099
	n/a
	Isotherm parameter

	b(5,"N2")
	0
	n/a
	Isotherm parameter

	b(6,"CO2")
	0
	n/a
	Isotherm parameter

	b(6,"N2")
	0
	n/a
	Isotherm parameter

	b(7,"CO2")
	1.70E-05
	n/a
	Isotherm parameter

	b(7,"N2")
	0
	n/a
	Isotherm parameter

	b(8,"CO2")
	2886.7
	n/a
	Isotherm parameter

	b(8,"N2")
	0
	n/a
	Isotherm parameter

	Direction
	0
	n/a
	Specified flow direction (self determined: 0, forward: 1)

	Cps
	1.00E-03
	MJ/kg/K
	Adsorbent specific heat capacity

	DH(*)
	
	
	
	

	DH("CO2")
	-25
	MJ/kmol
	Constant for heat of adsorption

	DH("N2")
	-15.5
	MJ/kmol
	Constant for heat of adsorption

	Hw
	1.00E-06
	MW/m2/K
	Constant heat transfer coefficient between gas and wall

	Kg
	1.60E-07
	MW/m/K
	Constant for the gas phase heat conductivity

	Tamb
	398
	K
	Ambient temperature

	ap
	22500
	1/m
	Specific surface area of adsorbent

	aHx
	0.2
	1/m
	External specific surface area of heat exchanger

	UHx
	1.00E-05
	MW/m2/K
	Overall (gas to medium) heat transfer coefficient
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CO2 uptake (kmol/Kg)
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Co2 uptake (Kmol/Kg)
