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Nitrogen product fraction in main and trap solutions calculation

The molar fraction of nitrogen products in the main solution and trap solution were calculated as the following:



[bookmark: _Hlk190766023]where  is the molar concentration of NH4+, NO3-, and NO2-, respectively, in the main solution, and  and are the molar concentrations of all nitrogen products in the main and trap solutions, respectively.



where  is the molar concentration of NH4+, NO3-, and NO2-, respectively, in the trap solution, and  and are the molar concentrations of all nitrogen products in the main and trap solutions, respectively.

Selectivity calculation

The molar selectivity of NH4+ with respect to NOx- was defined as the following:



where  is the molar concentration of NH4+,  is the molar concentration of NO3-, and  is the molar concentration of NO2-.


Table S1. Summary of NH4+, NO3-, and NO2- concentrations measured in main and trap solutions of DC plasma electrochemical process as a function of oxygen content in mixed gas feed of UHP N2 and air.
O2 concentration ~ 0% (UHP N2)
	   
	NH4+ in main 
(mM)
	NO3- in main (mM)
	NO2- in main
(mM)
	NH4+/NOx- ratio in main
	NH4+ in trap 
(mM)
	NO3- in trap (mM)
	NO2- in trap
(mM)

	Trial 1
	4.84
	0.21
	0.16
	13.16
	0.48
	0.01
	0.00

	Trial 2
	5.31
	0.17
	0.17
	15.52
	0.90
	0.00
	0.00

	Trial 3
	5.06
	0.25
	0.15
	12.73
	0.76
	0.00
	0.00

	Average
	5.07±0.20
	0.21±0.03
	0.16±0.01
	13.74±1.30
	0.71±0.17
	0.00±0.00
	0.00±0.00




O2 concentration = 0.1%
	   
	NH4+ in main 
(mM)
	NO3- in main (mM)
	NO2- in main
(mM)
	NH4+/NOx- ratio in main
	NH4+ in trap 
(mM)
	NO3- in trap (mM)
	NO2- in trap
(mM)

	Trial 1
	3.36
	0.83
	0.36
	2.83
	0.33
	0.01
	0.00

	Trial 2
	3.34
	1.27
	0.20
	2.27
	0.72
	0.01
	0.00

	Trial 3
	2.91
	0.71
	0.42
	2.58
	0.42
	0.01
	0.00

	Average
	3.20±0.21
	0.94±0.24
	0.32±0.09
	2.54±0.55
	0.49±0.17
	0.01±0.00
	0.00±0.00




O2 concentration = 0.2%
	   
	NH4+ in main 
(mM)
	NO3- in main (mM)
	NO2- in main
(mM)
	NH4+/NOx- ratio in main
	NH4+ in trap 
(mM)
	NO3- in trap (mM)
	NO2- in trap
(mM)

	Trial 1
	2.88
	1.34
	0.25
	1.81
	0.32
	0.01
	0.01

	Trial 2
	3.28
	0.30
	0.31
	5.43
	0.57
	0.00
	0.00

	Trial 3
	2.06
	1.29
	0.26
	1.32
	0.35
	0.01
	0.02

	Average
	2.74±0.51
	0.98±0.48
	0.27±0.02
	2.19±0.94
	0.41±0.11
	0.01±0.00
	0.01±0.01




O2 concentration = 0.4%
	   
	NH4+ in main 
(mM)
	NO3- in main (mM)
	NO2- in main
(mM)
	NH4+/NOx- ratio in main
	NH4+ in trap 
(mM)
	NO3- in trap (mM)
	NO2- in trap
(mM)

	Trial 1
	2.16
	0.94
	0.44
	1.56
	0.29
	0.02
	0.02

	Trial 2
	2.57
	0.57
	0.34
	2.81
	0.42
	0.02
	0.01

	Trial 3
	1.88
	0.25
	0.54
	2.39
	0.23
	0.04
	0.01

	Average
	2.20±0.28
	0.59±0.28
	0.44±0.08
	2.15±0.68
	0.31±0.08
	0.02±0.01
	0.01±0.00



O2 concentration = 1.0%
	   
	NH4+ in main 
(mM)
	NO3- in main (mM)
	NO2- in main
(mM)
	NH4+/NOx- ratio in main
	NH4+ in trap 
(mM)
	NO3- in trap (mM)
	NO2- in trap
(mM)

	Trial 1
	1.86
	0.95
	0.30
	1.49
	0.06
	0.02
	0.02

	Trial 2
	1.14
	1.61
	0.40
	0.57
	0.04
	0.14
	0.04

	Trial 3
	1.60
	1.11
	0.36
	1.09
	0.07
	0.06
	0.04

	Average
	1.53±0.30
	1.23±0.28
	0.35±0.04
	0.97±0.26
	0.06±0.01
	0.07±0.05
	0.03±0.01




O2 concentration = 2.1%
	   
	NH4+ in main 
(mM)
	NO3- in main (mM)
	NO2- in main
(mM)
	NH4+/NOx- ratio in main
	NH4+ in trap 
(mM)
	NO3- in trap (mM)
	NO2- in trap
(mM)

	Trial 1
	0.46
	3.20
	0.36
	0.13
	0.01
	0.59
	0.06

	Trial 2
	0.50
	2.58
	0.37
	0.17
	0.00
	0.63
	0.06

	Trial 3
	0.55
	3.53
	0.48
	0.14
	0.01
	0.76
	0.06

	Average
	0.50±0.03
	3.11±0.39
	0.40±0.05
	0.14±0.02
	0.01±0.01
	0.66±0.07
	0.06±0.00




O2 concentration = 10.5%
	   
	NH4+ in main 
(mM)
	NO3- in main (mM)
	NO2- in main
(mM)
	NH4+/NOx- ratio in main
	NH4+ in trap 
(mM)
	NO3- in trap (mM)
	NO2- in trap
(mM)

	Trial 1
	0.00
	5.94
	0.47
	0.00
	0.00
	2.10
	0.06

	Trial 2
	0.00
	5.60
	0.51
	0.00
	0.00
	2.13
	0.07

	Trial 3
	0.00
	5.34
	0.38
	0.00
	0.00
	2.72
	0.08

	Average
	0.00±0.00
	5.63±0.24
	0.45±0.06
	0.00±0.00
	0.00±0.00
	2.31±0.29
	0.07±0.01




O2 concentration = 21% (Air)
	   
	NH4+ in main 
(mM)
	NO3- in main (mM)
	NO2- in main
(mM)
	NH4+/NOx- ratio in main
	NH4+ in trap 
(mM)
	NO3- in trap (mM)
	NO2- in trap
(mM)

	Trial 1
	0.00
	9.91
	0.59
	0.00
	0.00
	5.54
	0.08

	Trial 2
	0.00
	9.50
	0.74
	0.00
	0.00
	5.80
	0.08

	Trial 3
	0.00
	9.19
	0.82
	0.00
	0.00
	3.50
	0.06

	Average
	0.00±0.00
	9.54±0.29
	0.72±0.10
	0.00±0.00
	0.00±0.00
	4.95±1.03
	0.07±0.01






Table S2a. Summary of NH4+, NO3-, and NO2- concentrations measured in main solution of DC plasma electrochemical process as a function of total flow rate of UHP N2 gas feed.


UHP N2 Flow = 10 sccm
	   
	NH4+ in main 
(mM)
	NO3- in main (mM)
	NO2- in main
(mM)

	Trial 1
	6.81
	0.10
	0.16

	Trial 2
	5.30
	0.23
	0.20

	Trial 3
	5.34
	0.19
	0.36

	Trial 4
	5.39
	0.23
	0.42

	Average
	5.71±0.64
	0.19±0.14
	0.28±0.10




UHP N2 Flow = 100 sccm
	   
	NH4+ in main 
(mM)
	NO3- in main (mM)
	NO2- in main
(mM)

	Trial 1
	4.84
	0.21
	0.16

	Trial 2
	5.31
	0.17
	0.17

	Trial 3
	5.06
	0.25
	0.15

	Average
	5.07±0.20
	0.21±0.03
	0.16±0.01




UHP N2 Flow = 200 sccm
	   
	NH4+ in main 
(mM)
	NO3- in main (mM)
	NO2- in main
(mM)

	Trial 1
	1.58
	0.31
	0.23

	Trial 2
	1.43
	0.59
	0.31

	Trial 3
	1.97
	0.25
	0.32

	Average
	1.66±0.23
	0.38±0.16
	0.29±0.04




UHP N2 Flow = 500 sccm
	   
	NH4+ in main 
(mM)
	NO3- in main (mM)
	NO2- in main
(mM)

	Trial 1
	1.01
	0.60
	0.24

	Trial 2
	1.14
	0.33
	0.23

	Trial 3
	0.72
	0.63
	0.19

	Average
	0.96±0.18
	0.87±0.06
	0.22±0.02





Table S2b. Summary of NH4+, NO3-, and NO2- concentrations measured in main solution of DC plasma electrochemical process as a function of total flow rate of air gas feed.

Air Flow = 10 sccm
	   
	NH4+ in main 
(mM)
	NO3- in main (mM)
	NO2- in main
(mM)

	Trial 1
	0.12
	18.07
	1.91

	Trial 2
	0.01
	19.08
	2.21

	Trial 3
	0.14
	15.09
	2.06

	Average
	0.09±0.06
	17.41±1.70
	2.06±0.12




Air Flow = 100 sccm
	   
	NH4+ in main 
(mM)
	NO3- in main (mM)
	NO2- in main
(mM)

	Trial 1
	0.00
	9.91
	0.59

	Trial 2
	0.00
	9.50
	0.74

	Trial 3
	0.00
	9.19
	0.82

	Average
	0.00±0.00
	9.54±0.29
	0.72±0.10




Air Flow = 200 sccm
	   
	NH4+ in main 
(mM)
	NO3- in main (mM)
	NO2- in main
(mM)

	Trial 1
	0.00
	3.92
	0.30

	Trial 2
	0.00
	3.64
	0.21

	Trial 3
	0.02
	3.11
	0.04

	Average
	0.01±0.01
	3.56±0.34
	0.18±0.11




Air Flow = 500 sccm
	   
	NH4+ in main 
(mM)
	NO3- in main (mM)
	NO2- in main
(mM)

	Trial 1
	0.00
	1.87
	0.00

	Trial 2
	0.01
	1.97
	0.00

	Trial 3
	0.01
	1.54
	0.00

	Average
	0.01±0.00
	1.79±0.18
	0.00±0.00




[bookmark: _Hlk195375186][image: ]
Fig. S1. Ratios of intensities of two OH emission lines within the A2Σ+ X2Π band to the Ar 750.39 nm line as a function of total flow rate in plasma-liquid system. The gas feed consisted of 95% UHP N2 and 5% Ar. The shading represents one standard deviation based on three independent measurements. 
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