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[bookmark: _GoBack]Synthesis of MgAl2O4, MgTiO3, and MgSiO3:
MgAl2O4, MgTiO3, and MgSiO3 were synthesized by EISA method reported elsewhere.[1]  In general, 2.3 g of triblock copolymer (EO)20(PO)70(EO)20 (Pluronic P123, SigmaAldrich,) was dissolved in 50 ml of absolute ethanol (94.5%, Samchun Chemicals) under constant stirring for 4 h. Then, appropriate amount of metal precursors (Mg/Al=0.5 for MgAl2O4, Mg/Ti=1.0 for MgTiO3, and Mg/Si=1.0 for MgSiO3) with stoichiometric composition was dissolved followed by the addition of 5 ml of nitric acid (70%, Sigma Aldrich,) for complete hydrolysis. Mg(NO3)2·6H2O, aluminium isopropoxide and TEOS were used as precursors of magnesium oxide (MgO), alumina, and silica, respectively. The stirring was continued till clear solution was obtained (for MgSiO3, white precipitate formed at the bottom). The resultant solution was stirred for 5 h. Further, the self-assembly of the metal precursors was induced via evaporation of the solution at 60 °C for 48 h. The resultant solid was calcined at 550 °C for 5 h. For MgSiO3 similar method was followed except that DI water was used instead of absolute ethanol and 2M HCl was used instead of HNO3. 
Synthesis of MgO:
The MgO was obtained by simple calcination of commercial MgO at 400 oC for 2 hr at ramping rate of 5 oC/min.  

Characterization
The synthesized samples were characterized by powder X-ray diffraction (PXRD), N2 adsorption-desorption analysis, Thermogravimetric analysis, and Equilibrium Isotherm analysis. PXRD scans were carried out on a Bruker (Germany) advanced diffractometer using Cu Kα radiation in the 2θ range of 20−80o. Surface area and pore-size distribution analysis was carried out on a BELSORP MINI-II analyzer. Prior to analysis, the samples were pre-treated at 100 °C for 6hrs to remove the surface adsorbed contaminants. The equilibrium isotherm measurements were carried out in a gravimetric microbalance unit (Hiden IGA-001). Prior to sorption-desorption analysis the samples were pre-treated at 400 oC under vacuum to activate the sorbents. 100% CO2 was used for the sorption analysis and 100% He was used for the pre-treatment experiment.
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Fig. S1. a) XRD patterns, b) N2 adsorption-desorption isotherms for the developed Mg-X composites.





Table S1. The detailed textural properties for the Mg-X composites.
	Sorbent
	Specific surface area
 (m2/g)
	Total Pore volume
(cm3/g)
	Mean Pore diameter
(nm)

	MgAl2O4
	135.7
	0.4
	13.31

	MgTiO3
	80.6
	0.5
	26.53

	MgSiO3
	242.9
	0.6
	10.16

	MgO
	3.8
	0.2
	21.99
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Fig. S3. a) The temperature swing CO2 adsorption curves, b) the amount of CO2 sorption for Mg-X composites
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