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Abstract The rapid growth of nitrate concentration in surface water and groundwater has become a global problem. The research on
nitrate removal by using simple organic matter activated by UV to produce reductive active substances is in the ascendant. Common
UV-activated substrates include formic acid and formate, oxalic acid and oxalate, etc. But these substances have certain toxicity.
Therefore, ethanol, which has not been reported before, is selected as the activated substrate to investigate the efficiency of ultraviolet
activated ethanol to reduce nitrate and the influence of alcohol dosage, nitrate concentration, pH, UV intensity and other factors. The

results showed that under the conditions of n_ - M on = 5:7, UV intensity of 175 W and reaction for 90 minutes, the nitrate nitrogen
3 s

reduction rate and total nitrogen removal rate were 100% and 86. 8% respectively; the nitrate nitrogen reduction rate increased with the
increase of UV light intensity, but the total nitrogen removal rate decreased; The initial pH value had no obvious effect on the reduction
rate of nitrate nitrogen, but when pH value was <2, the total nitrogen removal rate could reduce; The increase of humic acid
concentration in water could reduce nitrate reduction rate and total nitrogen removal rate. With nitrogen in the system, the nitrate
reduction process of the system conformed to the first-order reaction kinetics, and the reaction rate constants were between 0. 031 4 ~
0.165 7 min~". And electron paramagnetic resonance spectrometer ( EPR) proved that the active substance in the system was CO;
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Fig.2 Comparison of Nitrate Reduction Capacity of Four Systems
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Fig.4 Comparison of Nitrate Reduction Effects of Different Ethanol Dosages
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Fig. 6 Comparison of Nitrate Reduction Effects of Different UV Intensity
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Tab.1 Reaction Kinetic Parameters of NO;-N under Different Influencing Factors

S AR Hufe SRR H (k) IV ey p X ZE R LA ] /min
C,HsOH £l 1. 0 mmol/L 0. 040 2 y=0. 040 2x—0. 044 0 0.989 1 60
1.5 mmol/L 0.067 5 ¥=0.067 5x—0. 195 2 0.984 0 80
2.0 mmol/L 0.072 6 y=0.072 6x—0. 099 0 0.975 8 30
2.5 mmol/L 0.080 1 ¥=0.080 1x-0. 055 4 0.993 7 30
3.0 mmol/L 0.108 4 ¥=0.108 4x—0. 177 9 0. 965 3 30
NO;-N ¥4 BT L ik i 15 mg/LL 0.108 4 y=0.108 4x-0. 177 9 0.965 3 30
20 mg/L 0. 065 8 ¥=0. 065 8x—0. 300 7 0.959 7 60
25 mg/L 0.068 4 y=0. 068 4x—0.248 9 0.923 2 45
30 mg/L 0.054 2 ¥=0. 054 2x—0. 309 1 0.957 0 75
35 mg/L 0.041 4 y=0. 041 4x—0. 2796 0.959 9 90
UV #3JEF 125 W 0. 040 6 ¥=0. 040 6x—0. 080 6 0.994 6 90
175 W 0.108 4 y=0.108 4x—0. 177 9 0. 965 3 30
250 W 0.165 7 ¥=0.165 7x 1.000 0 15
WG pH {E 2.00 0.093 9 y=0.093 9x-0. 185 7 0.930 2 60
4.00 0.086 1 y=0.086 1x—0. 105 8 0.980 3 30
6.95 0.108 4 ¥=0.108 4x-0.177 9 0. 965 3 30
8. 00 0.1115 ¥=0.111 5x—0. 366 8 0.956 7 45
10. 00 0. 080 8 ¥=0. 080 8x—0. 064 1 0.991 7 30
JEAH R 0 0.108 4 y=0. 108 4x—0. 177 9 0.965 3 30
1 mg/L 0.051 9 y=0.051 9x—0. 024 4 0.981 0 90
10 mg/L 0.031 4 y=0.031 4x+0. 063 7 0.994 4 75
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