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Inhibitory Effect of Free Nitrous Acid and Cross Inhibition in Denitrification
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Energy Engineering Beijing University of Technology Beijing 100124 China)

Abstract: Nitrite and nitrate have been generally recognized to have an inhibitory effect on metabolism of denitrifiers. The nitrite
inhibition on nitrate reduction under various pH conditions and the cross effect of the both electron acceptors on each other were
investigated through a series of batch tests by using a biological nutrient removal (BNR) sludge. The results showed that the nitrate
reduction activity had a much stronger relationship with the free nitrous acid (FNA) than that of nitrite concentration suggesting that
FNA rather than nitrite is likely the actual inhibitor on nitrate reduction. Sixty percent inhibition of nitrate reduction was observed at
an FNA concentration of 0.01-0.025 mgeL ™'

mgeL~". Furthermore nitrite reduction by the BNR sludge was also found to be inhibited by HNO,. The reduction rate decreased by

while total inhibition occurred when the FNA concentration was greater than 0.2
approximately 80% when the FNA concentration was increased from 0. 01 mg*L ™' to 0.2 mg*L~". The inhibitory effect of nitrate on
nitrite reduction was found to be insignificant with the most recovery rates under different nitrate concentrations larger than 90% .
However the nitrate reduction rate was observed to recover only 3. 04% 72. 54% . The recovery rate from inhibition was independent of
the duration of the inhibition and the feeding mode of inhibitor but strongly dependent on the concentration of inhibitor the biomass was
exposed to during the inhibition period.
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6.5 8.5. 60 mg*L "' R, ~R;
NO; NO, 1.4.3
COD/TN = 10. NO; 60 3 .
mg*L "' NO, pH (30 mgL™") (300
FNA( HNO,N ) mgeL"") 10 min.
1. (C/N =10)
(10. 30. 50. 70 mg*L ") (10. 20. 40,
1 FNA 80 min)
Table 1 ~ Experimental conditions applied in FNA 5
inhibition batch tests
NO, FNA x 10° VSS
ol /mgeL.7" /mg+L"! /geL™! 40min 4
1 8.5 30 0.23 2.18 10 min 50 mg'L_l.
2 8.5 50 0.38 2.18 NO;
3 8.5 70 0.54 2.18 NO; . (30 mg-L.”")
4 8.0 30 0.73 2.18 (300 mg-L-") 60 min
5 8.0 50 1.22 2.18
6 8.0 70 1.70 2. 64 pH
7 8.0 90 2.19 2. 64 750 £0.05.
8 7.5 30 2.31 2.64 P
9 7.5 50 3.85 2. 64
10 7.5 70 5.38 2.649 2.1 FNA NO; N
11 7.5 90 6.92 2.16 2 NO, pH NO;
12 7.0 30 7.30 2.16 2(a) NO, NO;
13 7.0 50 12.16 2.77 NO; (70
14 7.0 70 17.0 2.77 mgel ") NO, 94. 88%
15 7.0 90 21.9 2.16 35.28% pH
16 7.0 120 29.2 2.16
17 6.5 30 23.1 2.52 pH pH
18 6.5 50 38.5 2.50 7:3 2(h) pH NO,
19 6.5 70 53.8 2.52 NO; pH (7.0
20 6.5 90 69.2 2.55 6.5) NO;
21 6.5 140 108. 5 2.76 FNA NO, NO;
22 6.5 200 153.8 2.76 pH
23 6.5 260 200 2.76
24 6.5 390 300 2.76
3 NO; FNA
1.4.2 pH 2 FNA NO,
5 SBR R,~-R,~R;-R, NO; ) 3 NO;
R, pH 8.5.8.0.7.5. FNA
7.0 6.5 NO; 60 FNA (0 ~0.007 mg*L™") NO,
mgeL ™' CcoD 600 mg*L~". 10%  FNA 0.01 mg*L "'
NO, NO, 0.025 mg*L~' NO;
3 40% FNA 0.2 mgeL"™
5 SBR (pH 6.5 NO, 260 mg-L™")
Ri-R; R R} R! NO,
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Table 2 Recovery degrees of two reductions from inhibition

NO; NO, 1%
/mgeL ! /min NO, NO;
10 20 88.76 72.54
30 20 90. 13 69. 82
50 10 99. 86 37.09
50 20 87.67 22.69
50 40" 93.63 24.14
50 40 58.43 16. 04
50 80 35.37 15. 40
70 20 95.54 3.04
D)
5 2 NO,
NO, FNA
NO, NO,
NO; NO,
; NO; NO,
FNA
NO,
NO,
FNA NO; .
3
(1)NO,  pH
NO, pH
FNA NO,
.FNA  0.01 ~0.025 mg*L"'
60% FNA
>0.2 mg*L™'
(2) FNA FNA
0.01 mg*L"" 0.2 mg*L"™'
80% .
(3) NO,
NO,
90%
FNA
3.04% ~72.54%
1 Knowles R. Denitrification J . Microbiological Rev 1982 46

(1) : 4390.
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