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Abstract: In order to explore the best combination of process parameters related to the strategy of inhibiting nitrite oxidizing bacteria
(NOB) by side flow free nitrous acid (FNA) treatment, in the completely autotrophic nitrogen removal over nitrite (CANON) process
of granular-flocculate composite system, batch test was used to explore the effects of sludge sedimentation time, FNA treatment
concentration and FNA processing and processing time to the related functional bacteria activity influence. The NOB activity was
targeted inhibition and treatment time on the activity of relevant functional bacteria, so as to inhibit the activity of NOB and reduce
the effect of FNA on the activity of functional bacteria. The result showed that the settling time affected the activity of functional
bacteria in the treated sludge. With the prolongation of the settling time, the activity of anaerobic ammonium oxidizing bacteria
(AnAOB) in the discharged sludge gradually decreased. After settling for 1min, most of the discharged sludge was NOB, and
retained as much AnAOB as possible in the reactor. At this time, the relative activities of AnAOB, ammonia oxidizing bacteria (AOB)
and NOB were 15.79%, 54.55% and 68.63%, respectively. Considering the effect of FNA on the activity of NOB and AOB, the
activity of AOB was 38.71%, while the NOB activity was only 12.5% after inhibition with 0.6mg/L FNA for 12h. The results of
response surface analysis showed that the treatment time and treatment concentration of FNA were the key factors affecting the
activity of NOB and AOB.
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Table I Batch test 1 water distribution components and

experimental conditions

I H DO(mg/L) NH, N (mg/L) NO, -N (mg/L)
SAA 0 50+0.5 60+0.5
SAOR >6 50+0.5 50+0.5
SNPR >6 50+0.5 50+0.5
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Table 2 Response surface experiment factor level table

R # K A(FNA mg/L) B(If 1] h)
-1 0 0.25
0 1 0.50
1 2 0.75
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Table 3 Changes of Koy and SVI of sludge with different

settling time
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Fig.3 The activities of AnAOB, AOB and NOB at different

sedimentation time
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Fig.4 Effects of FNA-treated sludge at different concentrations and times on AOB and NOB activities
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Table 4 Response surface experiment design scheme and

results
5y 2 e S5 bR Y1 Y2
AGKED) B(I} []) AOB itk NOB itk

1 0 -1 100 100
2 0 0 9.68 9.38
3 -1 0 13.33 0
4 0 1 9.68 9.38
5 -1 9.68 9.38
6 -1 -1 9.68 9.38
7 0 0 100 100
8 1 1 30 47.06
9 0 0 100 100
10 0 0 12.12 9.68
11 1 0 3.03 0
12 0 0 3.23 0
13 -1 1 9.68 9.38
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Table 5 AOB, NOB activity regression equation analysis of

variance

WH ¥ CPaM a8 FAE  Pfi WM
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Fig.5 Contour map and response surface map of AOB and NOB activity
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