Supplementary Material
Effect of synthesis methods of ZnZrOx oxides associated with SAPO-34 on the production of light olefins by CO2 hydrogenation.
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Table S1 Main catalysts reported in literature for the CO2 hydrogenation to light olefins through the methanol mediate route
	Catalyst
	T
(oC)
	P (bar)
	H2/CO2
	GHSV
(mL.gcat-1.h-1)
	XCO2
(%)
	SCO
(%)
	SCH4
(%)
	SC2=-C4=
(%)
	O/P
	Reference

	ZnO‑Y2O3/
SAPO-34
	390
	40
	4
	1,800
	27.6
	85
	0.3
	12.6
	6.5
	[S.1]

	In2O3‑ZrO2/SAPO-34
	400
	15
	3
	3,000
	20
	88
	0.6

	10
	9
	[S.2]

	CuZnZr@
(Zn-)SAPO-34
	400
	20
	3
	3,000
	19.6
	58.6
	6
	25
	3
	[S.3]

	ZnZrO2@
Al2O3@SAPO-34
	380
	30
	3
	3,500
	13
	78
	0.9
	16
	4
	[S.4]

	ZnZrO2@ SAPO-34
	380
	30
	3
	3,500
	13
	55
	23
	9.5
	1.1
	[S.5]

	ZnZrO2@ SAPO-34
	380
	30
	3
	3,500
	20
	27
	1.6
	58.4
	3.3
	[S.5]

	GaZrOx/
SAPO-34
	390
	30
	3
	3,000
	26
	52
	2.5
	42
	14
	[S.6]

	CuCeO2@
SAPO-34
	360
	20
	3
	18,600
	8
	41
	1.5
	41
	2.8
	[S.7]

	Mn2O3‑ZnO/SAPO-34
	380
	30
	3
	3,600
	25
	55
	1.3
	36
	6
	[S.8]

	NiCu‑CeO2/SAPO-34
	375
	20
	3
	12,000
	15
	65
	0.7
	27
	4
	[S.9]

	CuZn-Kaolin/
SAPO-34
	400
	30
	3
	1,800
	50.4
	7.5
	12.6
	65.3
	4.5
	[S.10]

	CuZnAl/
SAPO-34
	380
	20
	3
	3,600
	30
	98
	1.3
	0.10
	0.2
	[S.11]

	ZnZr/SAPO-34
	380
	20
	3
	3,600
	15
	47
	1.3
	43
	5.5
	[S.11]

	Zn0,3Ce0,2Zr1,8O0,4/
SAPO-34
	280
	1
	3
	4,800
	3
	7.5
	2.8
	66
	70
	[S.12]

	InCrOx/SAPO-34
	350
	35
	3
	1,140
	30
	60
	1
	30
	4
	[S.13]

	Ga0,15CrOx/SAPO-34
	350
	30
	3
	4,000
	10
	32
	1.4
	54
	6
	[S.14]

	ZnZrO2@
SAPO-34
	380
	20
	3
	4,800
	15
	53
	2.4
	32.9
	3.5
	[S.15]

	ZnZrOx&bio SAPO
	380
	30
	3
	6,000
	13.4
	40.2
	3
	48.7
	5
	[S.16]






Fig. S1 X ray diffraction pattern of the ZZ(CI) sample, as prepared and after calcination, and the respective phase patterns 


Fig. S2 O1s XPS spectra of the ZZ samples


Fig. S3 SEM image of the CZA sample


Fig.S4 N2 adsorption/desorption isotherm and pore size distribution (inset) of CZA sample





Fig. S5 Catalysts performances along TOS. P= 20 bar, T= 380o C, GHSV= 2,400 mL.h-1.g-1. ZZ or CZA/ SAPO-34 weight ratio: 3/1.  Activation condition: 150o C, 1 h, N2 (30 mL.min-1), followed by reduction at 400o C, 1 h, H2 (30 mL.min-1).




Fig. S6 Relationship between O/P ratio and physic-chemical properties. 
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