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Abstract

The effect of different types of seed sludge on the enrichment of anammox bacteria was investi-
gated by inoculating the sludge with high nitrifying and denitrifying activity in two reactors,
namely R1 and R2, respectively. The results showed that the bacteria autolysis was not obviously
observed in R1, which was seeded with nitrifying sludge. And after about 60 days the anaerobic
ammonium oxidation (ANAMMOX) process was started up in R1. However, a long period of bacte-
ria autolysis phase appeared in R2, which was seeded with denitrifying sludge. Thus the start-up
time of ANAMMOX in R2 was about 20 days longer than in R1. During the stationary stage, the av-

erage ratios of NH; —N removal, NO, —N removal and NO; -N production in R1 and R2
were 1:1.30:0.23 and 1:1.35:0.10, respectively.
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1. 518

H 20 tit2d 90 FEAX Mulder S5 [1] & IR S 2 A AL B LR, BE RN TP R 1 2 Fh DL PR S S8 OB %
O ERREA L2 .. REEAME A K (R 208 11 K) [2], HAE AT IREZ AR N E 4k,
REAS7E SN # PO B N R A R A T2 TR R M — A EE R &,

PESCERIRIE, DAE@E L AGEES . tTE e RIS Ie . RS Ve LA SRR A N EE RS e
] Il SR R A R A AR [3] [4] [5] [6]. 1H2, HAFPIEMSRFEBESHAR, FHHAEERA
AT B R A B A R P AR ORI 22 S, T R e PR S SEA S SL A JE BN . AT 540l
K s VE RS AT Ve R R BT TR AR i RS IR, PRI TR & A IR A A TR i 2 o) U e AL
H, FELEE T AE PR S A A B BRI TR 7 T AR 22 R
2. M5 7R
2.1. MR

P E T 8T 2 AT KA ER T B TS Ve IR S MR TS Ve TR SE 30 = A I L8840 il AT I S AL B
TR IR IR o TRV VAT I SE AR TR, KR HEIN(NH,),S04. KH,PO, LA A2 NaHCO;3.
TS TR BT B R SO AL B RS, DL RN NERYE, NaNO; f1 KHLPO, NEVR MBI . 43t 2 4~ A ks
TR s TS A R R AT e S, N E T R RS AT R2 B # o SR IR A AL
2.2. SEIG K

SIS KR PN TR R K, G (NH,),SO,(K FE #4 FBL i)« NaNOo (K 5 14 75 B i) «
NaHCO,1.0 g/L.KH,P0,0.021 g/L.CaCl,0.14 g/L.MgS0,0.166 g/L . 752 11 ml/L A& TE 111 ml/L.
HrpfiEeE | 40554 FeSO,59/L. EDTAS g/L; fliE R I 4534: EDTA 15 g/L. ZnS0O,-7H,0 0.43

g/L.CoCl,-6H,0 0.24 g/L.CuS0O,-5H,0 0.25 g/L.NaMo00,-2H,0 0.22 g/L.NiCl,-2H,0 0.19 g/L.H;B0O, 0.014
g/L. NawQ,-2H,0 0.05 g/L .

23. REREHEESRTE

AWK 2 4> 2.5 L KRR BT o S B & w8 A RS @ S T i TR R 8 b, MR ZE B R
At K . v ol R A AE A, BN BT B RLM R2 N RN E T
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ERY 4

TR 28, R 885558 140 rimin, REIEHITE 34°C + 1°C. sEIGHEK NH, — N 3Kk E 214 40~50
mg/L, NO, —N &%)}y 50~60 mg/L, pH {6 7.8~8.0. R1 J N 83 Atk v P i 5 MLVSS iy 9.375
g/L, ZXMNARTERT 50 d P BIT RN 4d, WERABITREBN 2d, 1217 100 d J5RANE1T A
N 1d;s R2 RPFIASFEM I RAEMIE I IRE MLVSS 24 7.117 g/L, %R B4 7ERT 85 d AN sfT A 2d,
s, BANBAT RN 1d. SIsqT IR BRI K,  TT5E SRR TS 6 /N, A A ORI 8] .
24. ymB5ER*%

NH; =N : ZYRRFI e NO, — N« N-(1-Z53)-2 OBk NO; — N HA et
¥ MLVSS: HEE.
3. &ZR511ie
31 RESSUENES

311 RI REFPREEEHENEETIE
1 FiR A RL MBS #E K NHE =N . NO; — N T NO; — N i 2 5 3% 32 I 1] A8 4k i 25
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Figure 1. Profileof NH; —N, NO,-N and NO; - N concentrations in the influent and effluent of R1
B 1. Rl R Rze8i# 7k s NH; —N . NO, — N 1 NO; — N JREHZE L

B 1 A, RYRVASFERT 17 d RELBR—M0 A, NH, —N ZERZFE &N 67%. TEHBN E A,
HkH NO, — NIk B Rk, NO, —N 2Bt 60%: HikH NO; — N ¥ I & 25 Tk NO; —N ik
JE o R RL A5 Ph K  v5 PR RTS8 , TEIZ R SL 38 I8 S0, REAKAREAT IR, [P 3 2
KRR ISE: KR K =2 (NH, =N . NO, — N Al NO; — N )W E#4T /091, A 20 mo/L 7& 4 A
ik, HEW—B o EH A AR, e R AR A R .

H17d 25 30d, RLMHBPARALBRER R, NH, —N ZEREKT 20%; NO, -N LRER
BRI, B NO, — N EBRFAILE 30%~60%[7]; Hi7K NO; — N WK EERS & -1 7K NO, — N ¥ 1~3 mg/L.
SR RN, BRBIRT AN RL SN g A S B O R Es, LI LR A B K A T A R A = 1R
b, WEERBIThREZ E0M], UL A LR R, BB N2 20~30 mg/L MR, HEWITE [N
FHER T RA AR BILAAS, BT REIEAZAE RS (PR A OB, T EL SO A S IR 327 355 o

e, RLRMNASHEREREZHEN, =554 difF, NHj —N ZBRERER] 90%. 172 B E]
P NO; — N 2B 4k 4 2 RIS, HIK NO; — NI -5 T3k NO; - NI E 2 1~2 mo/L. FH1S:% 4
Fursn, (ESEB B, RO R R ORGSR A R PR A S R 4 5

% 60d f5, SN EE R AT BIEATE 2 2B, NH, -N Fll NO,-N £ BR# 1l id 95%; NO; —N
A2 6~15 mg/L. NHj —N £FRE: NO, — N Bk &E: NO; - N £ P9 1:1.30:0.23, 1K
AR AR N IR 1:1.32:0.26, TEHH R1 S M4 o AR AL =Ov CL e I 3l

%0100 d J5, AfRERNESEAN, FANEBSTE RS 1d, HKPEEIRERG TR, H
NH; — N EBE05# 5t 90%, NO, — N fg5e 428, NO; - N AR EZ A 10 mg/L £45, £ RL M8
i PR FA A B A B s rvE

BI2R2 REBRPRESESENHENEE TR
2 FonoA R2 S g8 3k 7kt NH; =N . NO, — N At NO; — Nk 7 5 1% 37 I A1 A8 4k jh 28
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Figure 2. Profile of NH; —N, NO,-N and NO; —N concentrations in the influent and effluent of R2
[ 2. R2 RSk H NH; - N« NO; —N #1 NO; — N jREMZTk
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R2 SR R4 RN A2 SR TS0, H T SO A dE K BT & o A TEHL s 50 Hh B0 S TR A A 0 R e = 4
FREAmE S A BT R ARV, AR E AT O R A, SER2 REAREEIE 21 d W2 HH
WK NH; = N 3R 3K NH - N WRIE(LIE 2). A iE MR sch Ao, i b st 7 i
TAA, W DLW ERBIE R2 SN A8 R A B I SO A 8L, RO E BET 15d A, NO, =N F1NO; —N
ZBRFFIE 100%. 15d J5, WUEVIE RIS, HKEZIREERI IR, SO R S B s, 2
21d i, NO; —N £FRFEEE] 54%.

3 21d 55 54d, H/KNH, — N JREEEEAML T K NH, - NIKE, ZH0217 8 NHy - N LR =1E
5~20 mo/L G FE IS, HIERTCAHEWT, R2 SRk IR R COB B IR, BEAE SRR A AR AR I
TR REIE N TOHLIA S ) B IR, AEY B SR SRS . RS AL B R/, AR SIHE R2 S8 8%
RS LA & 2 SR, 5 23 d B NO, — N LR 0.7%, th/E LA ST A NO, — N k%
A 5% Ais 55 29d 25 54.d, /K NO, — N R EEH 28w T3k K NO, — N R, L J5 BRI T g2 S S 25 9
AR, K5 NHy =N %4y NO, -N . HH7K NO; — N K& 5K NO; — N ik iz . Jlid
KK R E BT RN, BB RN, R2 o BE8E 32 BEAEE RS AL S AN PR BB R L, T S A A%
SIVARUES o

BbfE, BEERAE M EECRELE R2 [N A AW, NHy — N F1NO; — N £ 86m, =
55 81d B, NH; —N FINO, - N LFR#FHzT 100%. 5 85 d 5, R2 N a% f A A 1 ig 4T I TR 44 1 d,
BRI AL, 1 NO, - N LR 70%~80% 7], 4k4:157:4) 10d 5, NO, -N ZERRFEX
BanF] 95% LA b . % R NO; — N £ iR 298 5 mg/L /247 . NH; —N ZB&: NO, - N Zfx&: NO; —N 4=
BRI Y 1:1.35:0.10, Ui PR AL [N CO RO R2 OB gs ) 1T M. 5 R1 MEAHEL, R2
JRREFE T NO; — N ARG, IREZ R2 A RS A B R %, 80— &40 il R A s s
A i) NOy — N Bt Ji7 e NO, — N Bl N,

3.2. #Hig

WETEN B3 AR SRR 5 Ve A i f 5 e Ja 2l R R B AL I DL A IS Ke SR sl R 7h i ik B v T
B TS AT PER E DUANB B[ 7] BT IT LS VE s R AL TS PR AF N Atys e, JIF R ML A R
REHIE, KRR RREIGEART R RIREE, 3 B R R SRR T5 e i 2K A S LA,
Tle 2 AN H 8 IR CREIE R E LA . R RNEAR R 35 17 d WAL DA — @ NG, IOmidsh 3
BRAETRNL, Behh, ERA T AN )5 14 d W, BRI AL T sR | RIS oh, R
%, AEACIRMIARIASS, Mg b B A B SN, P REIEAFAE 38 I R S AL OB, B Bl T
KeFE R B RL RN E B0 30d J, IREAE BB PEIZW R m, SO AL SO 2 0k 55 60 d
Ja s RY BN H RS A SN 5 RN

1 ASAEAG TS P AR e T, RS i 2N IR e, AR TN R o s = A A i
RAETEN, I 20 d AREAR EVEY, BRBON A A R2 SR h AR SOSN T b)E, R2 OSidRH R
A S B 55, AEIT 35 d VR TER A BN, RIS IRA A SN . R2 RV 4355 54 d )&,
PRAR AN ENEEZ WG 55 ; FahiL 80d Ja, SENEVERER B, MiasHh 3 A A IR A SOV

PECwkiRIE, fERERANE KEFEELRES, NO, -N ZRBRER R PIRE8]. MAH 75 Sk
HIERIATE, Tl LA TS TRt 2 SR TS P/ F R T5Ye, ££ SR A RS SR A S BERFAIE Hh B 22 i —
BRIk iE], i g ik NO, — N IR ik NO, — N WS, BIZE R R AL K B s SR Fe b Bl
AAANI SR . AFEFOIW IR, REAEANEMF AR REAF 2 I, REEANHTE
B AT LUK AR A O TR IR, - HE T PR AU SR S e S S B i S P REPEAROK . AR A
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gk, BE MR RAD A EA S B A @ Amtkae, THEARAD AR EELfEY, &
WA DB IR, IREE ARl i A R A D REPRAF DU K, 2 R R A R 4 3
—EAUE R, BRI A R A RNAIE,  RPE RN A R — € LU Bl [RD B

AR TEas RRW],  DARHAGTS TR A S AL TS YR A Bedhis e 2l R sl RS = B AL OB, (H 2 B AL
TGV E RS IERT, HR IR A REE ML IR, R IUBCK I s 1 B VA, HasvER wiEy
BB, S8 R2 MG RAR AP E S ] RL SR 21K 20 Ko O 1 4k R A AL U8
JR BN IR], AT DA g R A T3 Je AR A5 e -

4, g5ig

(1) R J Mi#8H1 R2 S 87485 43 53 LAGH A5 Je A0 i Ak 5 Je AR i e, $5ml i Ja 3l R A
i, RL R MARF R2 g Bias v REE AR E3NfE, NH, =N ZBrE: NO, - N ZfrE: NO; — N Al
SFEIME 5 )4 1:1.30:0.23 1 1:1.35:0.10.

(2) DAVE T s RS A TS Y Ve N B RS e, 2 IRA R EM R s R, R B Bk B B, &
1%y 60 d JH B PR EA N o T A AG V5 Je A RS e i, IR I TE R BVE I, R2 [V IR
AR A B B ] EE RL R M 220K 20 Ko
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