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Abstract  Nitrite accumulation always accompanies with the nitrification process under the conditions of high
concentration of free ammonia (FA) or free nitrous acid (FNA). The impact of FA and FNA concentration on
nitrite-oxidising bacteria (NOB) was not clear. In this study, NOB activated sludge was enriched in a lab-scale SBR
system with high concentration of nitrite nitrogen wastewater. The fluorescence in situ hybridization (FISH) analysis of
NOB-rich sludge showed that Nitrobacter accounted for (71 + 5)% of total bacteria. The effects of different FA, FNA
concentrations on NOB activity were investigated using the sludge. Results showed that NOB activity decreased gradually
with the increase of FA concentration. The NOB was still oxidizing nitrite at half of the maximum activity
(FA=0mgNH,-N/L) at an FA concentration of 20mgNH3-N/L. Low FNA concentration (FNA < 0.03 mg HNO,-N/L) was
beneficial to enhance NOB activity and it was completely restrained when FNA > 0.2mg/L. The inhibition constant of
FNA to NOB (K;enanos ) Was 0.0968mg/L with Aiba model. The activity of NOB decreased 50% as the FNA
concentration increased from 0.003mg/L to 0.0968mg/L.
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Kienanos FNA  NOB )
Ks 15mg/L, pH 7 19
FNA 0.000406mgHNO,-N/L, 1
FNA (0.003mgHNO,-N/L), Table 1 Experimental conditions applied in FA batch tests
?3) 1 2 3 4 5
 Sinoy NH,"-N(mg/L) 0 20 36 65 73 93
I =Myax X€ K nanos (4)  FA(MONHs-N/L) 0 005 008 015 017 021
15 NH,"-N(mg/L) 0 180 261 421 392 514
' FA(mgNH3-N/L) 0 041 059 096 089 117
MLSS MLVSS  nH, -N(mglL) 0 768 1324 2108 3123 3556
1201 FA(mgNHa-N/L) 0 174 300 478 708 806
(FISH) Amannk! 49  NH-N(mgiL) 0 4181 6265 710.2 1988 3685
PFA, 4 23, FA(MgNH3-N/L) 0 947 1418 16.11 4507 83.55
. :pH 77
Imin,
, 50% 5
80% 98% 3min. Table 2 Experimental conditions applied in FNA batch
0.9mol/L NaCl 20mmol/L Tris/HClI, tests
0
0.01% SDS ( FA 2,pH 1 5 3 P s 5
7.2). NO, -N(mg/L) 111 18 259 37.0 1089 185.1
;46 zh. . FINA ! 30 49 70 99 301 489
3. ’ (x10°mgHNO,-N/L)
. NO, -N(mg/L) 259.1 369.7 739.5 1108 1477 1847
48 20min. ENA
. 70.2 100.2 200.1 300.0 398.8 500.1
. (x10°mgHNO,-N/L)
20~25 (OLYMPUS BX61 ) :pH 7
3
Table 3 Oligonucleotide probes used in this study
%FA (5'-3)
Eub338 GCTGCCTCCCGTAGGAGT
EUBmMix Eub338lI -- GCAGCCACCCGTAGGTGT FITC Eubacteria
Eub338I11 GCTGCCACCCGTAGGTGT
NIT3 40 CCTGTGCTCCATGCTCCG Cy3 Nitrobacter
Ntspa662 35 GGAATTCCGCGCTCCTCT Cy3 Nitrospira
2 1000mgNO, -N/L ,
25mg/L
2.1 NOB )
FISH 1.1~1.5gNO;, -N/(gVSS-d)
1 NOB ( 220min ,
435d) NO;-N, NOz-N la  220min ,DO
(24£1) , : NOB
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