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Characteristics of Nitrobacteria in SBR with Trace N,H, Addition

XTIAO Peng-ying' , ZHANG Dai-jun’, LU Pei-li’

(1. School of Chemical Engineering, Chongging University of Technology, Chongqing 400054, China; 2. State Key Laboratory of Coal
Mine Disaster Dynamics and Control, College of Resources and Environmental Science, Chongging University, Chongqing 400030,
China)

Abstract: A sequencing batch reactor ( SBR) was conducted to perform nitrification process. The influence of long-term trace
hydrazine (N,H,) addition (about 3 mg-L.~") on ammonium oxidizing bacteria ( AOB) and nitrite oxidizing bacteria (NOB) in
nitrifying sludge was investigated. The result indicated that Nitrosococcu, Nitrosomonas and Nitrosospira were related to AOB, and
Nitrobacter was related to NOB in nitrifying sludge with N, H, addition, respectively. The estimates of AOB population (in dry sludge)
with N, H, addition decreased from 1.0 x 10° to 2. 09 x 10* copies-g ™", and those of NOB decreased from 1.28 x 107 to 2. 56 x 10’

copies-g~'. AOB was more sensitive to environmental factors than NOB, the effect of inhibition and toxicity on nitrobacteria caused
more loss of AOB abundances than that of NOB, but quantitative real-time PCR could not determine the inhibition of N, H, on microbial
activity of AOB and NOB. The nitrobacteria activity was destroyed with long-term trace N,H, addition, and the reactor collapsed.
Consequently, it was possibly unable to inhibit NOB activity by controlling the added N, H, concentration, and further take off NOB in
nitrification process for improving nitrogen removal.
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Fig. 1 Schematic diagram of nitrifying reactor
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mmol-L ™" sodium EDTA; 1.5 mol-L™" NaCl; 2%

(%]

CTAB; 100 mmol -L ™" B PR ZE vh ik, iAW pH
78.0),i# 1 DNA $2 U3 & (OMEGA BIO-TEK,
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Fig. 2 Operational performance and sludge activity of nitrifying SBR1 and SBR2
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253 mg-L™'N,H, , a7 25 d[ WK 2(b) | 2(d)
B3], RN AYiE T ZE5 63 d J5 /K NH, -NFl
NO, -NBJ RV | Ry i1 g S BB #a 3. 58 65
d FFf, HKNO, -NB WD, 52 RV 41T 258
75 d, A D ENO, -NA AR, AR I 3 B A H K
NO; -NZF, N, H, % NOB #l & Fl5& T HX+ AOB,
X53CHk[4,5 1 B S5 —2. fiffk SBR2 S+
MLVSS 5 SVI 55 50 d A fiE N,H, J fb s A8
fb. BN 2$ia4T 255 57 d I, MLVSS & b % 2
0.41 g-L~" {HEfH1L SBR2 Sia 7 REAE IR s
N,H, JERYRT 12 d P& B AR Ak, BT LA SR 7E
I B 9 6 N A AT R ERHE Ve, S B PR 2 32
N, H, 3] 5 00 i Ak e o A 4 e e B S i D>
RN #8217 255 63 d JFiR e 1k HEVE, 1L J5 MLVSS
HYEHFTE 0.3 ~0.6 gL~ LA, SVI W LE 7
N,H, G 2R E 9.4 mL-g ™", IS 10 40 3
FeAfE F AR K AL SBR2 S7EA GGG N, H, Hrak
1725 dJE . AR N,H, BIfE{L SBR1 5
IR E[ W 2(a), 2(c) B3], AMmfd i
N,H, X} AOB 5 NOB HA7 — & s AEH, FE A
AnAOB JH#E N, H, BEASIE R 50 T RE TGk 1 7%
JNIE e B N, H, #0 NOB 5 P K S2 B NOB 1)
Ve
2.2 fisfkis e D RE AR W R IE 5 R o b
Tk SBR2 518 17 By BeAS A1 B ()3 sl
KN, H, BE T s Ny, BT R 4
SRS VR RE S XHL . XH2 Fl XH3. 7EAE 5 XH3
FREE 50 N E B amoA F narB T REFEE R ) BH M 7
BEREIEA TN , 2 BIAS 2] 19 4~ amoA FEFA 5T
B 20 4 narB B A T 50, %F H Bl L m 65 A
XHA1-19 #1 XHBI-20, & | MEGA4. 1 # {43 i
Neighbor-joining ( NJ ) {44 i 1k 15 e h DI RE S A= 9
T RESE N HEALOC R, UL 3 iR, Hop & 3 (a)
A AOB amoA TIREFEH LKL R, E 3(b) & NOB
AOB amoA T fE 3L K )7 51 4 v R ) b 2 s 3R
KRN 19 MRIERIT(0TU) 5AEH TR amoA
SR E AL, E T RS AL BR R
( Nitrosococcu ) FIV A Ak, 510 18 J& ( Nitrosomonas) , 73
A5 T T A AL R TR & ( Nitrosospira ) . AN
N, H, BRI R 2 AOB FETE 4l i £ =
NOB narB YJREHEH 7 51 28 5 B I e A 3 3R 2 15 3
1 20 4~ OUT 4341 TR ALAT & ( Nitrobacter ) . AN

i N, H, RS Ak RN 2% 1 NOB # 7% 2 L% AOB
FHECIE B —. ARWFFEHGE ) AOB 5 NOB BV 45
P&l 2R 5 SCHR [ 23,24 ] 4l 18 B9 AH SCHF ST 4518
AHIE.

2.3 fifkis Ve T D RE A W R b

T AAOUE A 1 B A N, H, X A
L5 AOB, NOB (#5200 , AR5 1 £ I 2 s
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Fig. 3 Diverse evolutionary relationship between the functional genes of AOB and NOB in nitrifying sludge with trace N, H, addition
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