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AHEANBELEFRARGRENEIF N

EF,HE AR HE L, E A
(TP P X A A R B P T 960052, TR 400045)

FEE [ H 19 WA R S Dissolved oxygen, DO HL2% H 5% [l %0 5 48 V) GE B B (V5% 0, 4 RGTISAT #4542
HELR TR T [ VAN DO 7K IR ERZE 1 5% 100 2605 . 45t 20 ) 4 BT 1 ¥ e B 2B ) FEE A ot R DR 4
DNA, 15 7 51 D9 19 22 48 N W24 46 7T C Ammonia. oxidizing bacteria, AOB)- fif§ 14, 8 ( Nitrite oxidizing bacteria,
NOB) S R S AL 1% ( Anaerobic ammonia oxidizing bacteria, ANAMMOXDZE A FF41), PCR F= 44 [nD e ve B 7 =
UESEY 347424 AOB.NOB & ANAMMOX 16S rDNA 855741, LA 517 41 (1 H 41 TR A 4 7€ 2 PCR ARifE i
HZt5E 8 PCR AN L AR A R G %5 K D) RE AT € =0 . L4553 s DO A FI T AOB & NOB 4=
A8, [RIF, 3E PRV e AOBWNOB & 2 TAEYIE . DO X DA Z AL TR ANAMMOX 25200 B 2, =7 DO W FEH
X ANAMMOX £t 7= A= L #4M , AIK DO W BE KT, 1T 2R 48 Y i = DRV 20 S84 N (1) L7 32 4k NOy B
NO, » WK [0 ANAMMOX i . L4518 ASERAE FT 4T T, DO I (HES02.0/(F 18D 0.4 my/L N RGEEAT
Rhe i e, ANAMMOX %055 % , AOB\NOB [ ANAMMOX #4 se— M3 [l A 0 A e RS

KEEIR: PR AT 26 & PCR; AOB; NOB: ANAMMOX

FEISES: X172 XEAFRINAD: A

H I A L2218 2 AV I A L2 i
T, L EAE R — RS A A TR R S AN A
F N, AL FE, 76 A BE 8 395 W V5 VR AT H
TR R 88 S 5 i 2 0 A C/N B R 7K 7 T A L 7%
SN BRI T8 TR R B, H AT Ak T e
52 N B WO Ak, SR R AR T2
VA A4 5 8 R IR A 2 A8 A S Y B SIS BRI T 2
55 N A A WAS AL T AOB- i L T NOB
Jo AR S AT ANAMMOX 3 A2KE-3T,

TESEEL A F7 Bl B 1 22 ) R 3 b, AR AR
(DO B2 W MR IR 2 — - Hippen S5 KRB, £
DO PN 0.8 ~ 1.0 mg/L, HIL 609% M2 4 7 1k
JN, 13205 R B AL a5 DO
£ 0.5 ~0.7 mg/L I, &AL AL 909 PA_L, HiZK AL

X EHS:0001-6209 (2009) 06-0773-07

THAERIIN 2 2R BRI DO 4 0.2 ~ 0.3 mg/L I,
AN E N 54.6% . Helmer 25 (57, L
SR A ME— SR, AN ) s AR A 0, 1, AL
NS RAFA DO N 0.7 mg/L I, A4k 5 3 F R4
ZAMIE P DO K 5 mg/L I, A AL R
WASSEMHER . KL REGHT T DO 5
RGBS AT LR R AH DG, 5t T8 47 2% BE H
N7 38 PN A5 TR 0 (K P RO AR 1 FH s, DO A s AL
AR E X IR AL A TR A Rl N K=k A
R B3R NG 5 o 0 A SR A A 2R i A U
BRI AL G R, KT DO X RGN % ke
PRI HICE TR 56 B A 0, P U BT i L2 H i)
Ab T BRI B e AR FTANTE] DO KSR
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5E it PCR HOAXT 42K T RE 1 BE4T 5€ & 70 A7, U 42
DO RSP TR A A TR R e 2 S A T 1 B8R 1) 5%
W, R PR i 2N B8 T A ) 2 Al

1 AR

1.1 RERE

g AT AR N A W 1 TR, R V2 B A
MU ESHI I, 7T, R 30 L, [V 2% B A
Do BRIRE LR A A E D R ) o RS Y 7ER
H30°CpH 4 8.0 i A HIAE R, NG B UK
IKATE LRI . R TUE 1 d BLEFRAK T
BB AR IR R K R 3 R C B 2 U 7K TS 7K
AT A WU IR, NH,HCO, WREEH 160 mg/L 7idi,
[ EF B N 3@ 5 1K KH, PO, DA 465 75k 2E ) 2 05 1) Tl
V5, WEIR ER 2R 2 mg/Lo C A% 8 G 38 0 4% W
(EDTA 5.0 g/L, CoCl, * 6H,0 1.6 g/L; ZnSO, * 7H,0
2.2 g/L,MnCl, *4H,0 5.1 g/Ls CuSO, *5H,0 1.6 g/L,
(NH, )¢Mo, 0,, * 4H,0 1.1 g/L, CaCl, * 2H,0 5.5 g/Ls
FeS0,*7H,0 5.0 g/L), #&BF A N T 2 mL f &7t
FI LB R 2% . LA NaHCO, 15 %5 pH 1E -
R K I IR HRT 4 2 d, BR 47K i 38 2k /b &t
1596 BRI RFES, AN THE .

————| Synthetic
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Fig.1  Schematic representation of the reactor and work flow. 1.

Wastewater tank; 2. Sequencing batch reactor; 3. Air pump; 4.

Calorstat; 5. Aerating stick; 6. Stirrer; 7. Effluent tank.

1.2 #HmEE

TEPEVSVEAE A SBBR FRL 4% H 7 i SUR Y s
W 7K IR AP 10 mL, 9300 x g B0 5 min, K
LV5Ue E T - 20°C VKA TR AF, 1iF DNA $#2HL. A=W

BRIFURE A P20 5 0RE, H G 11 R A G 181 B HCT A=
PIEEAE A JE VT 100 mL G K, BL 9300 x g 290
5 min, B B0 V5 E T - 20°C KA PRAT  £F DNA $#
o BERhyD IR RE AL T 2 G 8 Bl [A) 30 R B, ¥ 1% 3
VPR T = T0°CIRAT

1.3 DNA i2H

K EHER A YA A\ K717 R R4
DNA $HURA & 48 BUFE i DNA. $2HUS 9 DNA F
i 0.7% SRR (0.5 pg/mL VR Z5E W WD
H1¥K » BIO-RAD Versa Doc R4t H5 .

[F P H 1 L DNA FF i % OB 50 % J5 il
BECKMAN COULTER DU640 % 4t 2k 47 52 /2l &, 1
AL NIDNAT = 50 x (0D, — 0Dy ) (ng/pl), 1R
P A T DNA IR FE
1.4 EHERRAE

KH] TAKARA 2 H] Tag DNA 585 B EAT &
PCR ¥4, H] BIORAD 2 7] DNA % fist [H] g ik 71) 5 [
Weatifh H AR DNA Fr B, 0 e S0 B

H TAKARA 22 742 7= 1) pMD18-T #4438 57 &
TERE B O 4 T AE: NI, A5 10 pl
pMDIS-T A& 1 pL, 5 DNA B 1 pL, dH,0 3 pl,
Ligation Solution I 5 pL, 16°C ) Nt 7.

WL 100 plL )4 25 (0 K AR 1R IM109 8% 52 245 4
WL, N 3 L 3 2 N il AR AT, UK b RCE
30 min, PR B0 TR 42°C TR 7K 90 s HE
AT AR, TR 5 [l ok b, K 40 MLV 0 1 ~ 2 min S5
BN 37°C900 pl. 1B 5555 T8 B0, BT
37°CHEIRCI50 o/min)$57E 1 ho KB ES L, 55 135
WE B S0 pl WA T & 2 W& 58 (KT
50 pg/mIDIN LB ~FH G 7R 5 B, T 37°CIR A E IR 4
16 h, B AR AT N — D AR

BH A A 7 52 07 5 %68 e < DG w1 28 28 B D 15
FIE B P B V7T 10 pL B AlK T, B 1 ol AE B R
AT PCR 48, Pl i e F 41 1 BhHUEE 50 E 1 B
PEMITE T 37°CHEIR (250 v/min) 1 R85 7%, S8 I FH
K DNA $2 B 1 £ (PROMEGA) $2 HUSURL DNA, [
PR R I% i A T AR TR R AR R4S BR 2 w1 il
JPHGAF o
1.5 KX EE PCR(Real-time PCR)

SYBR Green T ¢ GG RE: 25 ul I R MW AK R,
EHLUPEH 1 x SYBR Green 1 €& PCR Master Mix
(Bio-Rad)+0.8 pmol/L 11514155 PL A AR G e %
KA H 51 W% & Real-time PCR N2 ¢ WL 1.

RF R 1 5N 58 P AR [ LR FE R AKSERL B R0 o b REReAE T0 fa  FY A 4 ath 28 200 LR UE S
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ZEAR . WA B2 B SR IR R S D e B R TR RE T /AR ) R (20090496 775
TR . MO AR M R R R 95°C, 1 mins STt 80 IR(F) 95°C M 1k).
55°C, 1 min: A\ 55°C FFEREETH & 0.5°CTRFF 10 s, 3
T 1 SHEME Real-time PCR 3| YK/ [ &4
Table 1  Primers and parameters of Real-time PCR
Group Primers(5'—") Reaction Program Reference
GGAGRAAAGCAGGGGATGG .
AOB COTCCTCTCACACCARCTACTG 95%C x 5 min; 95°C x 15 s,60°C x 45 5,45 cycles L9l
NOB CCTGCTTTCAGTTGCTACCG 95%C x 5 min; 95°C x 1 min, 60°C x 1 min, 72°C X 2 min, 35 [10]
GTTTGCAGCGCTTTGTACCG cycles
ATGGGCACTMRGTAGAGGGGTTT ‘ . .
ANAMMOX RACCTCICACCACACCAGETC 50°C x 2 min; 94°C x 10 min: 94°C x 15 s,60°C x 1 min, 40 cycles C11]
1.6 FRERZRIEN LDO™ HQ10 15 5 Ay i 40 F A
4B A TR I 7 56 IE 5 PR FE 2 TOREAE R A9 T R R B A AT s R AN AR L

BRI B PR R S A . 2R 49 D% 06 BE 7F ( BECKMAN
COULTER DUG640) A%l 3L 24 5 Rk J& , #E4T 10 A5 44
FERRRE e — RN bR HERE o ASHIESE 4 i 2
M SOk 120, K 48 DB o0 4 . th AR
y‘J:
M x N
LxD
Horp M = TR (g/mL);
N = B[ 4l 255 450 (6022 x 107 4 F/mol)s
L=y TR ECOKE = ¥ B+ 84k,
7 kb)s
D = F# K7 CF dsDNA 4 6.6 x 10° g/mol/kb) -
[ ORS00 44 B i MILVSS {H, K5 iR 56 45 L 47 4%
1k DL F5R 1
1.7 SNBSS A%
pH: Sension2 545 X pH/ISE W 5 4% ; ¥ it 46
I Ammonia Oxidation Rale

CN =

P R R e N-1-ZS HE- 2 R b o ) W IR
i RN R

TR VR A V7 AR (MILSS) R 4% M B 7 ] 44
(MLVSS): bRt F A,

2 HRFHM

2.1 RMNEFIET
AT G H IR ARG A 3 IF R i
T2 JaitAT, ST 77 d KA (EIRF L 2 h:2 h
44 R IHEE DO WREE, 43 EE XS DO s % 3
Rzt 4 A EAT PR DR 32 4 Mo I B 4 48 AT 1 100 AL
2050 1 ~ 17 RONEE — W B, [ b 25 BRI DO %
HITE 2.0 mg/L Zidi e 1B B2 AU A0 R i R &
BRI A, 40 i ATIE 1009% K 80% » Hi 7K v LT A
ANE] NH, -N & NO, -N, NO; -N FEAFEE 7E 30 mg/L

[ TN Removal Rale

—&— NH,"N —— N{);-N —— N{)»-N —— TN
120 =120
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Eﬂ
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Fig.2  Nitrogen removal efficiency of the reac . )
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Kifio H18~48 d N RLIBAT M M B I R
N# RS DO WRIER 2.5 mg/LAA A G, RGBT
RE W B B, HIZK NH, -N AT NO; -N ¥R 252 2 3l 7
£ 20 mg/L 1 50 mg/L 7:47, {2 NO; -N /i8R - FE7E 1
mg/L 7idio 5549 ~ 77 KA H =B PR R R AE
fiX DO W4 F T (MIs 4T 24 Rg %M BEEE U DO
FER 1.0 mg/L Zidi. M 2 Hal LU i, NOy -N ¢
FELEZI BB T R B, 10 NH, -N Wit —2 BTt

I I 0] B 55 mg/Le XM B AT 2 MBI B EEE,
TNEBRETFHEHE, MAABHESHE R
Y.

e N A 38 AT 1AL, 23 0% & K 3 A Do
IKF N BTG PR Ve S AR PR S HEAT TR, B
WFST DO KT 52 5% R0 3 46 Mt 20 Al 1T 40 1 5
M. & 2 R T &AL 6N 1) N 8% 1B IEAT

F2 HRAZREERRRETHRESR

Table 2 Comparison of the different sludge samples and operational status of reactor

DO / Effluent Effluent Effluent Effluent NH; -N TN
Sample  Type Time/d Cong/L) NH; - N/ NO; -N/ NOs -N/ TN/ oxidation removal
me/ Cmg/L) Cmg/L) Cmg/L) (mg/L) ate! % ratel %
0 Inoculation 0
sludge
A Activated sludge
. 16 2.0/0.4 1.1 27.3 28.4 100 80
B Biofilm
C Activated sludge
o 42 2.5/0.4 16.5 46.5 64 90 60
D Biofilm
E Activated sludge
. 73 1.0/0.2 36.2 33 70.2 77 56
F Biofilm

“ :The DO concentration of aeration/non-aeration time.

2.2 EHBRNBEE
25 41 ki B B JP B 7 GenBank " BLAST Lt

Xt G5 RS, AN A TR B . 0 L
XA WA 3.

F 3 RENFZ GenBank LI RIERH LR

Table 3 Partial results of the recombinant sequence alignment with genes in GenBank

Sample Length/bp GenBank number Comparability of similar gene Blast result
[ 117 FJ445022 CP000450 (98% ) Nitrosomonas
Il 151 FJ490152 AJ224046 (100% ) Nitrospira
I 275 FJ490144 AF375995 (99% ) Candidatus Kuenenia stutigartiensis

3 H K], O T 5K 1R 16S xDNA 1]
PR X 4k, bk 54 ok i BLYE 8 AOB NOB A
ANAMMOX H] % )% 7€ & PCR J5 4 3EAT 5 18 (1) Ax 1
DNA.

2.3 DO X ThEEEE = R 20T

AN DO AR R i e B 202 B 1 9k
PCR i R WK 4.

R4 SRESPELMENEEBRRUg TSR
Table 4  Bacterial population in different samples Ccells/g dried sludge)

il

Sample AOB NOB ANAMMOX
0 4.92x 10° 1.05 % 10° ND*
A 1.88 x 10" 1.19x 10° 1.04 x 10"
B 1.90 x 10" 7.62x10° 2.66 x 10"
C 1.98 x 10" 2.48 x 10° 7.38 x 10"
D 2.62x 10" 8.40 x 10 6.30 x 10"
E 1.34x 10° 3.07 x 10° 2.78 x 10"
F 1.20 x 10° 5.31 x 10 4.22 x 10"

* : Under the detection limit.

ACE R AR R, U DO X 2R 48 N %525 Th BE B £
EIAEAE R W FER TG Ve FE il COD 5 H AR & A
Et, AOB A2 NOB % /> 3 ~ 5 N2, HERM 5
H ANAMMOX ZC AR AT BR LA o BT R H 55
JIE R G Py Ve A 3T v K AL )R S T R
ST Ve SR AR it b 1Y) DR AR TS YR VR A, e T TR
TG KA B ) Hh B A i Ak 384T A O B 0 ) g 16 3
1k, T LR &1 AOB 2 NOB, H & — & I Jli 0 2%
2515 AOB NOB A ANAMMOX ¥ A~ J2& £ Fi v Je
(VAR 3 R AR 5 [ st 0 I 8 3 A, ARAIF 50 S B 4 v
AOB.NOB A ANAMMOX %34 O KR 2 &, 1% 5
PHFEM ARG CE I AT

AOB TEANT] DO A3 P75 8 S AE W) AT il v
(HCR AT WL 3. AOB £E %% DO /K T4 i 4 it
P 10" B 10" A%, BT DO N 2.5 me/L I, iE T
VGURRE ¢ R AEPIIERE i D T R S A s

M 4 FTEUER 35 R BER T RCRAEA T DO o s S BRAS s R Bt B 22, 630, 198 10"



ZRPRA s WA AR A TR R R SR Th BE R B I R /AR 2 4R (2009)49(6) 777

12,62 x 10° 4 fu%/g +7506, DO K 1.0 mg/L LK
JERAE i B A F e >, 230 1,34 x 10° H
1.20 x 10’40 /g +¥50e . AHIR] DO 7K B g v
VEFE 5 AW ERE T, AOB IR B0 A7 45 22 3¢,
AR S AOB R TG G . X A&
A AOB & —Fh LR (W IF S8 40 B, = DO R T AR B
AR R DO KR, 3G e S AR IR 2 AR
T, AR TR A AR A AR WA I IR DO ik
FRAIG, 0 b A= 40 JEE A0 ) B I 24 5 A4 AR 5 AOB
AL T2 B e AL, A AR T RAF4:4F, BT A
AOB M ) T A K AR VG V5 Ye R A W) IR R 2, 3t i T
FHIA DO 7K R A AOB £ AR T35 PRV e «

—- activated sludge - biofilm
1.00E+121
o
g = 1.00E+11f
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Fig.3 The relationship between DO and AOB population.

I B —ANFEE 1) B R USRI
TS5 AR R A T2 RS N 2% — AL T NH, -N
AR NO, -N BB T LR SN NOB 5 AOB AL,
TEAHIR DO KSR & FEdh p B 2 1~ 2 N
2, E RGN HAINEER . 5 AOB LB AL 4 1A
1Bl NOB 5 /& #1 8 f¥) 4 4041, JT LA NOB 15 5 £ i
o B2 S A0B HAT — & KIAHE: #HIR] DO
IR A NG PEVG YR K dh b B i 2 T AR IR
DO W BE B AR S NOB i . Kl 4 vhgk—
A A LA H, DO A 1.0 mg/L £ 2.0 mg/L 2L, DO
X NOB [¥I5% M0 i 25, JC 18 A2 0 PR V5 Ve A ik 2 A=)
JEERE ity 40 P 80 AR A M 2 R AR BOK: 25 DO 4k T
2] 2.5 mg/L I, XA FE 6 AR D IEAT: b NOB 28
B REEAT R

MBI L, ANAMMOX A & 48 N 4= |
B AT LA DR B, LR AE AR DO AKF R, B LI
fTh e W 2 JLAS S . 5 AOB. NOB A [,
ANAMMOX & —Ff " 4% () JR A 7E 0.5% ~ 2.0%
A AL, DRAR A0 BT IR i P A 4 5 4
HP BrLME DO 60F FCREM ENP AN SR = T

—O- activated sludge  —&- biofilm
1.00E+10y

1.00E+09 |
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Fig.4 The relationship between DO and NOB population.

AW SR T BEL 7 R A I 9 A K R 8% 2 R
AP AR AREAE T, (A3 A5 P P 350 Lh T IR ACIR
A, I ANAMMOX #2437 — > R I A fE 3R 858,
W& I DO WL (DO = 1.0 mg/L2.0 mg/L)E
WIRGEAE Bl v TR VS VAR . SR T AE S DO
WREHF (DO = 2.5 mg/L)» £ ANAMMOX %= Lt
TP RS, XA DO H1 2.0 mg/L LT3 2.5 mg/LL
ik FE e, —J7 T, W TS e o NOB 41 B AR 1 n
B &%, NOB ¥4 3% T DO Al H 88 J1, ¥ DO Xt
ANAMMOX P 2] 77— & G2 8N, i B DO X
ANAMMOX 520 1 %, A1 ANAMMOX %4 & B A7
PN BRAEGEAN L2 o T 5 — 7 1, AR R R 4 AR
TR JC 1 AOB & /& NOB, £ 5 25 % A K 38 i ¢ 14
2.3, AW A 1R A8 AL 3 e 3 5, DO RN B
W2, 15 I N ANAMMOX % & K & Ff (K. X
ANAMMOX 1fi 75 > DO = 2.5 mg/L FPIRZS T, JI5E P4 i A1
Yol HIE R A E I, prU e Rg iz T
ANAMMOX JI i 19 25 8] b 1 DR AR A 855, 8745 A2 4 i
FE it 535 P75 Je AHEE, 76 ANAMMOX 41 B 40 Bk
BT

1.00E+13 —O- activated sludge  —A-biofilm
=
£ 2 1ooE+12} /\ﬂ
w o0
=g
2=
o » 1.00E+11r
=3
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S % 1.00E+101
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<ZE ij/ 1.00E+09
<
1.00E+08 L L '
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Fig.5 The relationship between DO and ANAMMOX population.
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AR = LG 1 5 201 5 T A A ] — S Y. 2% v S B
LA 5 RS AL =) LA A HL T AR R S A
DG, LB 00 72 - A EE 2 P S — D AE AOB
J NOB IVER T, AR WARAL i i #4228 — 20
JNAE ANAMMOX FIAE TR, LA 42 ¥ 2 A0 v 7 it
A, LLER — 25 2 BT A 2600 i B0 H T 2 A
NH, ~NO; « NO, % % 5 N, )49 A 4k i F.
ANAMMOX J& T R4 B, 75 =1 DO WK LK R,
DO %] ANAMMOX % & ¥ <5 7 A& H AW . K DO
WL, B3R b DO B8 )1 S04, H
IR RS0 AOB- NOB %t 5 /b, Wi IR A 2 Sk
RN LT 32 4R NO; BR NO, R B, bW T
ANAMMOX [ 1E & AQH, 142520 T ANAMMOX %%

o
3 itk

R HFEB AR N A — N EARN RS, T
PRI FR G0 N ISR R SR AE AN [R]) DO 7K BT
X JE A BeAL SN 2% R AT AL U (R 38 AT 2L BE . DO X
G H WA R G D BE TR 1 5 252 LUR R N 25
TERI S S (D 58 R B A5 — 20 (1) AOB NOB
U4, ARSI 10 RO IR HL 32 4, R UG e B 288
DO R FE IR K /N 45 5 W0 353X 2 S 40 w1 1R 36 P (2)
AOB X 1 f2 DO 1 3¢ 4+ fig JJ 58 T NOB; (3)
ANAMMOX B A& & P DA, SO 2 AR K DO £
I ANAMMOX B AR s (4) 4 i vh 6] I 5 A7
NO; ~NO, Bf, NO, /& ANAMMOX (1) F ZEH ¥ %2
PRNST, R DO R R LA 24 Ak 4 B IR A 5 e 1
iR Eh A R CE A WA Ak , 21T A ANAMMOX
SRS AR R o

X 2 FIEE 4 A OCH R, REEAE DO =2.5/0.4
mg/L W E T OUIN, 4 505 AOB M2 NOB % 15 LAt
THA AR R Z (FESY G D) R B A B R E A
FALE . HER BT RS DO WEN &, i1 &
SERL TN 23 BR (1 ANAMMOX £t FHvE 4 52 21 40 3,
KB AOB FALINFI > NH, ASREEAF kA7 IR
AL R, L TN 2 BRI AN S, AU 60% , HiK
A R RNV SEAT I NH WNO;, A NO; - % DO
J£ R (DO =1.0/0.2 mg/1)> AOB J2 NOB % f5: /b (Ff
i ENFD, RGN 2 B A AR, AU 77% . R
T ANAMMOX 7E1IK DO T 58w i% 1k, R 48 N 4=
) NH, Bk T R SAA SO, T BL TN 2 B
55 DO K NA A ZEARN K, N 56%. TR E

(DO =2.0/0.4 mg/LOW, REMISAT R e fE, 5
KTy e B AE G IS AL B — > P R AR R RS IR S, &
ik NHyY 1 No, #BILF A%, A2 FRM
NO; A RN 564, FEdh AVB 53 E DO KPHf
mnAHEE , ANAMMOX £ 3 f5 K, B AOB 28046 A2 B
NO, M4 NH, & ANAMMOX 1EH T 43 & 2k &
I, RGAF IR S TN B35 v ik 3] 100%
2 80% o

g UL B AT, BRI A R & R A
WA F R 45 58 AE AN R B, ke 32 24 i A=)
IREAS TR o (RIS, 5 B B AT B 1) 4 A= 40 i A
) R AH R AR B AR AN IR o DR, 2B 4 1) Bt
KAk T 5 1 IR B AR G 2%, 17 DO
N E R WA 2240 A A 1A i 1 1 R IR AR A
B B s T .

4 %

(D5 EF 5 I AH E, 51 2% B 77 RS s
AOB-NOB J ANAMMOX A 8 2 i, ik L3
WAE, RGN

(2D DO 41 H T AOB-NOB “E A7, [F] I th s
X ANAMMOX £ 57 2B EL A, 1M i DO KR K
S Tk 2 R AL SNV I HL T AR NO; 8.
NO, » W45 (M H2 52 ) ANAMMOX #4& . A R DO 7K
FRWETETS U AOBLNOB it 2 T A

O ERRK R G is 1T A EFMT,
ANAMMOX #( & £t %, AOB-NOB A ANAMMOX £ It
I AE) FE— S P AR IO A2 IR &S . ANAMMOX 2t
PAFEIR A RGN I R DB R
%% Xk
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Quantification of functional bacteria in one-step completely autotrophic nitrogen
removal process influenced by dissolved oxygen

Yu Qin, Fang Fang, Jinsong Guo™ » Guohong Yang, Li Dong
(Key Laboratory of the Three Gorges Reservoir Region’ s Eco-Environment, Ministry of Education, Chongging University,
Chongqing 400045, China)

Abstract: [ Objective ] To study the influence of dissolved oxygen (DO) on bacterial population in a one-step autotrophic
nitrogen removal process and to improve the system operation.[ Methods ] Ammonia oxidizing bacteria (AOB); nitrite oxidizing
bacteria (NOB) and anaerobic ammonium oxidizing bacteria ( ANAMMOX) were amplified directly from the one-step completely
autotrophic nitrogen removal reactor by using the specific PCR primers. The purified PCR products were cloned into T-vector and
identified as the target fragments of AOB, NOB and ANAMMOX by sequencing. Recombined plasmid was used as standard
molecule sample in Real-time PCR for quantification. [ Results] High DO was beneficial to AOB and NOB. The population of
both AOB and NOB were higher in activated sludge than biofilm samples. High DO had the directly influence on ANAMMOX
population whereas low DO had the inhibitory effect of ANAMMOX activity if the system was lack of NO; and NO, .
[ Conclusion] DO of 2.0 Caeration)/ 0.4(non-aeration) mg/L was the best operation concentration. Meanwhile, ANAMMOX
population reached the peak in this condition and AOB> NOB as well as ANAMMOX composes of a steady co-metabolisms system.
Keywords: one-step completely autotrophic nitrogen removal; Real-time PCR; AOB; NOB; ANAMMOX
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