38 11 Vol. 38 No. 11

2012 11 JOURNAL OF BEIJING UNIVERSITY OF TECHNOLOGY Nov. 2012
S
1 1 1 2
(1. 100124; 2. 150090)
2 ( biofilm annular reactor BAR)
NH,” -N.NO, N.NO, N.DO. ( heterotropic HPC) ( amnoniu-oxidizing bacteria AOB)
2 .
NH, N NO, N NO; N ; DO
NO, N NO; N ; 0.6 mg/L
1  BAR HPC 2.58log  2.86 log AOB 1 log
AOB
: TU991 ©A : 0254 -0037(2012) 11 - 1710 - 06

Disinfectant Efficacy of Chlorine and Chlorite in Nitrification
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Abstract: Two biofilm annular reactors( BAR) in series were investigated to compare the relative efficacy
of chlorine and chlorite in nitrification by analyzing residue chlorine NH,”-N NO, N NO, N DO

HPC and AOB. The results showed that the concentration of NH,”-N was dropped and those of NO, -N
and NO; N were increased during the stage of adding chlorine. However that was not happened by
adding chlorite because of enhancing the effluent concentration of residue chlorine and DO.
Consequently the chlorite was more effective than chlorine in mitigating nitrification. Compared with
equivalent chorine (0. 6 mg/L) the suspended and attached HPC of the first BAR reduced 2. 58 log and
2.86 log respectively both suspended and attached AOB declined 1 log using the chlorite. Therefore

the effect of chlorite is better than chorine combined with chloramine in mitigating nitrification in
distribution systems.
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Fig. 1 Schematic representation of BAR process
AOB i 1.2
N 1:5 AOB
BAR AOB
2 BAR HPC 3~44d 1 BAR
50 r/min 60 d.
“NH,; N.NO, N.NO,; N DO BAR
BAR ( HPC) . AOB 1. BAR
BAR AOB HPC 3h 7d
1 BAR
Table 1 Influent composition of BAR process
p (NH/N)/ p(NO, N)/  p(NO;N)/ T/ p(DO) / p( )/
(mg-L™") (mg-L™") (mg-L™") il < (mg-L.™") (mg-L™")
2.07~3.92 0.09 ~0.26 2.07 ~2.68 7.14 ~8.57 20 ~26 4.38~5.0 2.2~2.6
2 1 NH,” N.NO, N.NO; N
8 .
2.2 mg/L 11d S -
( HCIO) 2.8 mg/L 9d. CL501 - ;
2 DO YSI-550A ;
. 0.2 ; AOB. HPC
mg/L 0.2mg/L 1 ’ AOB
4d 1 0.6 mg/L Soriano and Walker 10 3 MPN
14 d. 2 28 C 21 d ;
HPC R2A 22 C 7d
1.3 2
+ NH, N. NO, N. NO,; N DO o ) p(DO) p( NH, N)
BAR HPC. AOB NO, N NO; N
BAR AOB  HPC. HPC AOB
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Fig.2  Variation of residue chlorine in different

disinfecting stages

2.1.2 NH; N.NO; N.NO; N
34 5 NH, N.NO; N.NO; N

3.4 5 ( 20 )
p (NO, N) 0.70 mg/L p( NO, N)
BARI NO, N
BAR2
1.3 mg/L p (NO, N)
L p (NO; N)

BAR1

p ( NH;-N)

0.9 mg/L
BAR2
. ( 24
p( NO, N) (0.087 mg/L)

p( NO; N) (0.300 mg/L)
BAR2 p (NO; N)
2.59 mg/L  3.07 mg/L.

0. 18 mg/

) BAR2
BARI
BARI

2.1.3 DO
DO

—+ BAR2
= BARI
—— K

8 12 16 20 24 28 32 36
1/d

Fig.5 Variation of NO; N in different disinfecting stages
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Fig.6 Variation of DO indifferent disinfecting stages

HPC  AOB
2.2.1 HPC
7.8 HPC
HPC ) 7.8
12 14
BARI1 HPC 1.9 x 10* CFU/
mL 9.2 x10° CFU/cm? 50 CFU/ml. 30
CFU/em® 2.57 log  2.49 log HPC
) 16
BAR1 p(NO; N)  0.17 mg/L
0.67 mg/L
1.32 mg/L 0.55 mg/L BAR1
BAR2
HPC
10° CFU/mlL  10° CFU/em?®.
1108
T 1x105}
E
i 1x10°+
& <+ BARI
:_;. 1x10°F =+ BAR2
X056 20 24 28 32 36
1/ d
7 HPC

Fig.7  Control of suspended HPC in different

disinfecting stages
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Fig.8 Control of biofilm HPC in different disinfecting stages
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Fig. 10 Control of bioflim AOB in different disinfecting stages
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