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Figure S1. Mineralization of oxalic acid in the UV/C2O42‒/Fe3+ systems. Experimental conditions: 

[NO3‒]0 = 60 mg/L, [C2O42‒]0 = 3 mM, [Fe3+]0 = 0.05 mM, I0 = 10.2 mW/cm2 (wavelength = 365 nm), 

[DO]0 = 0.5 ± 0.1 mg/L, pHini. = 7.0 ± 0.2, and T = 25 ± 0.5 ºC. Error bars represent the standard devia-

tion from three times experiments. Error bars smaller than symbols are not visible. 
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Figure S2. Formation of primary products at different dosage of oxalate acids during reduction of 

NO3‒ in the UV/C2O42‒/Fe3+ systems. Experimental conditions: [NO3‒]0 = 60 mg/L, [C2O42‒]0 = 1, 2, 3, 

4, 5, 6 mM in (a), (b), (c), (d), (e), and (f), respectively, [Fe3+]0 = 0.05 mM, I0 = 10.2 mW/cm2 (wavelength 

= 365 nm), [DO]0 = 0.5 ± 0.1 mg/L, pHini. = 7.0 ± 0.2, and T = 25 ± 0.5 ºC. Error bars represent the 

standard deviation from three times experiments. Error bars smaller than symbols are not visible. 
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Figure S3. Formation of primary products at different initial Fe3+ levels during reduction of NO3‒ in 

the UV/C2O42‒/Fe3+ systems. Experimental conditions: [NO3‒]0 = 60 mg/L, [C2O42‒]0 = 3 mM, [Fe3+]0 = 

0, 0.017, 0.025, 0.05, and 0.1 mM, respectively, in (a), (b), (c), (d), and (e), I0 = 10.2 mW/cm2 (wave-

length = 365 nm), [DO]0 = 0.5 ± 0.1 mg/L, pHini. = 7.0 ± 0.2, and T = 25 ± 0.5 ºC. Error bars represent 

the standard deviation from three times experiments. Error bars smaller than symbols are not visi-

ble. 
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Figure S4. The ln(C0/C) value versus reaction time at various solution pH in the UV/C2O42‒/Fe3+ sys-

tems. Experimental conditions: [NO3‒]0 = 60 mg/L, [C2O42‒]0 = 3 mM, [Fe3+]0 = 0.05 mM, power of the 

UV-M = 500 W, [DO]0 = 0.5 ± 0.1 mg/L, and T = 25 ± 0.5 ºC. Error bars represent the standard deviation 

from three times experiments. Error bars smaller than symbols are not visible. 
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Figure S5. Formation of primary products at different UV lamp power during reduction of NO3‒ in 

the UV/C2O42‒/Fe3+ systems. Experimental conditions: [NO3‒]0 = 60 mg/L, [C2O42‒]0 = 3 mM, [Fe3+]0 = 

0.05 mM, power of the UV-M = 100, 300, and 500 W, respectively in (a), (b), and (c), [DO]0 = 0.5 ± 0.1 

mg/L, pHini. = 7.0 ± 0.2, and T = 25 ± 0.5 ºC. Error bars represent the standard deviation from three 

times experiments. Error bars smaller than symbols are not visible. 
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Figure S6. Formation of primary products at various initial NO3‒ levels during reduction of NO3‒ in 

the UV/C2O42‒/Fe3+ systems. Experimental conditions: [NO3‒]0 = 20, 40, 60, 80, and 100 mg/L, respec-

tively, in (a), (b), (c), (d), and (e), [C2O42‒]0 = 3 mM, [Fe3+]0 = 0.05 mM, the UV-M power = 500 W, [DO]0 

= 0.5 ± 0.1 mg/L, pHini. = 7.0 ± 0.2, and T = 25 ± 0.5 ºC. Error bars represent the standard deviation 

from three times experiments. Error bars smaller than symbols are not visible. 
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Figure S7. The variation of solution pH with time in the UV/C2O42‒/Fe3+ systems. Experimental con-

ditions: [NO3‒]0 = 60 mg/L, [C2O42‒]0 = 3 mM, [Fe3+]0 = 0.05 mM, I0  = 10.2 mW/cm2 (wavelength = 365 

nm), [DO]0 = 0.5 ± 0.1 mg/L, and T = 25 ± 0.5 ºC. Error bars represent the standard deviation from 

three times experiments. 
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Table S1. The characteristics of simulated groundwater. 

Water quality 

indexes 
Level (mg/L) 

Water quality 

indexes 
Level (mg/L) 

NO3
‒ 124 Mg2+ 48 

HCO3
‒ 122 Cl‒ 142 

K+ 78 SO42‒ 384 

Na+ 184 TOC 3.0 

Ca2+ 40   

Table S2. Kinetic parameters of NO3‒ reduction at various Fe3+ levels. 

Fe3+ level (mM) 
First-order reaction kinetic 

equations 
k R2 

0  y=0.00182x-0.01802 0.002 0.862 

0.017  y=0.01022x-0.11464 0.010 0.972 

0.025  y=0.01321x-0.17208 0.013 0.953 

0.05  y=0.01507x-0.00628 0.015 0.951 

0.1  y=0.01671x-0.03667 0.017 0.973 

Table S3. Kinetic parameters of NO3‒ reduction at different initial solution pH. 

pHini. First-order reaction kinetic equations k R2 

3 y=0.01851x-0.09488 0.01851 0.99394 

5 y=0.01794x-0.08683 0.01794 0.99196 

7 y=0.01507x+0.00628 0.01507 0.95144 

9 y=0.01448x-0.00226 0.01448 0.96644 

11 y=0.01195x-0.00559 0.01195 0.98780 

Table S4. Kinetic parameters of NO3‒ reduction at different UV light intensity. 

Power of UV-M (W) First-order reaction kinetic equations k R2 

100  y=0.0092x-0.06888 0.009 0.992 

300  y=0.00992x-0.06525 0.010 0.993 

500 y=0.01507x-0.00628 0.015 0.951 

 


