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1. Supplementary figures
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Fig. S1  Schematic of the DBD plasma collaborating with catalysts reaction. 
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Fig. S2  Q-U Lissajous figures of the discharges. The peak to-peak applied voltage was 28 kV for Plasma Only, Plasma + ZnO and Plasma + Ag/ZnO, respectively (H2/CO2 = 3:1, total flow rate = 20 mL · min−1, discharge power = 25.31±0.2 W).
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Fig. S3  SEM images of (a) fresh, (b) reduced and (c) used Ag/ZnO.

[bookmark: OLE_LINK38][image: ]
Fig. S4  (a) N2 adsorption isotherms of and the calcined, reduced, and used Ag/ZnO catalyst; (b) corresponding pore size distributions.
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Fig. S5  Schematic of plasma assisted RWGS reaction over the Ag/ZnO catalyst.
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 Fig. S6  XRD patterns of (a) Ag/ZnO catalysts supported by different Ag contents and (b) Reduced and Spent Ag/ZnO catalyst.
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Fig. S7  (a) CO2 conversion of the Ag/ZnO catalysts with different Ag loading amounts under NTP conditions; (b) Catalytic performance of Ag-based catalysts supported on different materials;  Catalytic performance at different flow rates(c) and (d) different applied voltages.
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Fig. S8  The stability tests of different plasma-assisted RWGS systems (H2/CO2 = 3:1, total flow = 20 mL·min−1, applied peak voltage of 28 kV ± 0.2 kV, frequency of 7.5 kHz, discharge power of 25.31 ± 0.2 W).
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Fig. S9  Ag 3d XPS spectra of the reduced and used Ag/ZnO catalyst.
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Fig. S10  Comparing of energy efficiency of CO production with plasma catalytic RWGS reactions that previous reported (1, 2, 3, 4, 5, 6, 7, 8).

2. Supplementary table
Table S1  Porous properties of the calcined, reduced and used Ag/ZnO catalyst.
	Catalyst
	BET surface area (m2/g)
	Pore volume (cm3/g)
	Pore diameter (nm)

	Calcined
	17
	0.12
	36

	Reduced
	14
	0.10
	40

	used
	13
	0.09
	33


*Determined at P/P0 = 0.99
S2
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