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[image: 电压 power]
Fig. S1. Relationship between output voltage and power of SDBD and DDBD
[image: 空管 6组图]
Fig.S2. The relationship between the generation of by-products in SDBD and DDBD empty tubes under different flow rates and different output voltages: (a) the relationship between the output voltage of SDBD and the concentration of generated O3 under different flow rates, (b) the relationship between the output voltage of DDBD and the concentration of generated O3 under different flow rates, (c) the relationship between the output voltage of SDBD and the concentration of generated NO under different flow rates, (d) the relationship between the output voltage of DDBD and the concentration of generated NO under different flow rates, (e) the relationship between the output voltage of SDBD and the concentration of generated NO2 under different flow rates, (f) the relationship between the output voltage of SDBD and the concentration of generated NO2 under different flow rates. The relationship between the output voltage of DDBD and the concentration of NO2 produced.
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Fig. S3. Relationship between benzene and toluene degradation rate, EE and out voltage of SDBD and DDBD.


[image: 电压 副产物4组图]Fig. S4. The relationship between by-product transformation, mineralization and out voltage in SDBD and DDBD: (a) the relationship between different out voltages of SDBD and DDBD and O3 transformation, (b) the relationship between different out voltages of SDBD and DDBD and NO2 transformation, (c) the relationship between different out voltages of SDBD and DDBD and NO transformation, (d) the relationship between different out voltages of SDBD and DDBD and mineralization.
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Fig. S5. Relationship between benzene and toluene degradation rate, EE and flow rate of SDBD and DDBD.

[image: 流量 副产物4组图]Fig. S6. The relationship between by-product transformation, mineralization and flow rate in SDBD and DDBD: (a) the relationship between different flow rates of SDBD and DDBD and O3 transformation, (b) the relationship between different flow rates of SDBD and DDBD and NO2 transformation, (c) the relationship between different flow rates of SDBD and DDBD and NO transformation, (d) the relationship between different flow rates of SDBD and DDBD and mineralization.

[image: 剂量 ftir]Fig. S7. (a) FT-IR characterization of rGO/MnOx at different doses of [BMIM]PF6, (b) FT-IR characterization of rGO/FeOx at different doses of [BMIM]PF6, (c) FT-IR characterization of rGO/TiOx at different doses of [BMIM]PF6.

Table S1 
Specific surface area, pore volume and pore diameter of FG, GO1 and GO2.
	Sample
	SBET（m2/g）
	Vtotal（cm-3/g）
	dpore （nm）

	FG
	4.32
	0.003
	0.43

	GO1
	254
	0.7121
	6.38

	GO2
	285
	0.899
	7.54


SBET:BET surface area,Vtotal:total pore volume,dpore:average pore diameter

Table S2
[bookmark: OLE_LINK4]Surface Area, Pore Volume and Pore Size of rGO/MnOx, rGO/FeOx and rGO/TiOx Prepared with Different Doses of [BMIM]PF6.
	Sample
	SBET（m2/g）
	Vtotal（cm-3/g）
	dpore （nm）

	MnOx/rGO(0ml)
	206
	0.386
	3.62

	MnOx/rGO(0.25ml)
	221
	0.511
	3.28

	MnOx/rGO(0.5ml)
	196
	0.284
	2.71

	FeOx/rGO(0ml)
	207
	0.341
	3.18

	FeOx/rGO(0.25ml)
	219
	0.411
	3.07

	FeOx/rGO(0.5ml)
	174
	0.328
	4.69

	TiOx/rGO(0ml)
	204
	0.382
	4.81

	TiOx/rGO(0.25ml)
	221
	0.511
	3.28

	TiOx/rGO(0.5ml)
	219
	0.504
	3.16


SBET:BET surface area,Vtotal:totalpore volume,dpore:average pore diameter


Table S3
Atomic concentration and oxygen content of rGO/MnOx, rGO/FeOx and rGO/TiOx catalysts.
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