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KA RS A KRR ER A EEIY .S
TR AP AE R IR K, AR 3R 58 H X 3558 20 %
V7= SRR AR R K T e vk B 2 S K AR AT
S BRAE K SRR K ERE Hy 2. 4~ 3. 5, B WL e B 1 1l
Hy 28.8~140. 2 mg/L, EFEYF W NH, -N.NO, -N
K NO; -N ¥ B R 1. 25~17 mg/L, HiA: Z ik B,
— el 22.6~211 pg/L . B ERRABA: RG
A REXT 7K A W A B A R 7 A AN B 0 A Y K SR A
A= W0 K A B Aot R v o S B R A RO A A S BR
ik R R A — T R ),

P A ZE I P R AR FH 25 i A 2 ) AR g
T IR T ARG A= W 3k B K rP A HILA) D AR 25 R K
R B S RS T AR A B AR X K
JoHLZ (Total inorganic nitrogen, TIN) HIFLA: & 1Y) 2=

x FEETH A IR R AR 5 2 L 150 (201964003) ¥ Bl

BRAUR . Liang 250 0 5% % BLAE #% 50 IR A5 W) I I 0 #4%
(Moving bed biofilm reactor, MBBR) Hfiffi iz H 3% 14 il
AR I 22 B M BB AR U (65. 34 %0 ~85. 16 %) , RIS Tb
BB (27, 11 %) Btk i B 3 e R £ 52 1)
TIN BB, 1 TIN 2B R HE AT A= 2 0980
WA, Wang 25 4R0H T 76 47 S Bk 5 98 R4 TIN
FIDUSR R A L B3 vl 3k 80. 0% LA I, Liang %
FUAE Tk g i W A 1 8 R AKORNIR K Hp B 5 B A7 O WiF
FERIRAK PR BRSO EAL T H koK, $idk
FRIY)F BBt £k B2 %) T vy 10 AL, 15 6 5 3 1 41 61 A
TN REIE K SR TR ARG T A 2 R A s R BES
SVASKTE 5 30 A ) A B B R G R R R K i A=
R L BRBORIAR 76 A=W B 7 PN 188 i g e 551 <5 3
TTEMRE, 2R &EIUE R EZBRBORA R E.
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Cheng % F55 2 W1, BN A: 4 ¢ i B K 2 K 28 Ak 3
2RI LATE A R 25 BR K A i i 2R 4 A4 R . COD Je
TIN %, Yang %" 8 58 & B, 1) 5 A ¥ B L %
(Membrane bioreactor, MBR) PN # il i 4 Jic BE % I 2
A1 e g PP TR N R AR IE Y R BRI R
L, B I An v A2 2 A= 4 A B R G P il e FR SR s 1
fif FOAS Ak B . 7R T VT U8 AR S8 N B B R S L AT
S vm RGBT v A RE O VRS E 1 BN T A
RPN 6T R IO S A A A A BT, AR TR R
JAE AR TR A A K 208 A e S R R A T A

1C4 , BOR T A AT FE 5 B 57) 55 ok R K A= )
PR T 2R IR G AP A R LB HA XM R
T AR SR B A 7K T 8 RV i s g 2 R S i B
TSR G A DA 0B . AS A8 2o [ i =X 5 iy
(Sequencing batch reactor , SBR) PN INREH: FAS A TE
PERFHE R T2, 43 B AR e mis g 2 PR PR, 5 5%
TN g AR W T Vi 4 A8 o AR o0 A 1 00 38 T 7 B3
RINRETR I 22 1%

1.1 EWEEMEITHRE

ARSZSR 3 A RSE A gl 44 40 [ 49 8 k2 2 SBR.,
AR 10 em & 19 em ARUAERL T L, 14> SBR Xt
W TR B30 (R AR SR SBR-CKO 5 1 A 2 i 7 4 K
— RN 50 mg/L BEiK (Fe, O,) (RN SBR-Fe) , %
KyRiEE R 200~300 H %N 5.18 g/cm’ s 1 A i
BER—RMRM 50 mg/L M ARG M (BIFR A SBR-O)
B A M B S 200~300 H L % R 0.45~0. 55
g/cm’,

3 AR A RN S A AR TR) o S50 i B K G2 AT 4 A~
1, B DI 6 h, AFES—K#K 15 min(0. 35 L),
KON By Bt 4.5 ho @& UIUE 1 hy 7K 10 min F1 R &
5 min; W BB B4 (120 min) JiF-48(60 min) |
(90 min) 2 B ia 1777 2 8 ANV Y BOF IR i
B R EK BB T 4 min, K& 0.15 L, &
JEW e K B R 0.5 LA R 50%, K J1 156
BFRIA 12 h, B B A s RO R, T
T TR L R s SO B B i S RN A AR AR T S
TR

R A9 TR A T 1 e B3 00 S+ 76 5 g B Bt 5 I o
HE TS Ve R TR A B TR AR A L A R DUUE B B 4 K
S35 TS e I R T IE 28 5 0 4R IS H 78 H K B Betl
/g AN BB T 25 5207 7450 JEG 105 140 WO o 5500 0 3 2 35 e LA ek
T7 [E1A (Suspended solids, SO Bl FiERAEH . A
T G I B R R g P R R R R R B R AR R R
AERAEA, , 5250 4o i v o W HE AT UE R A s YA

FO A TR A YR L 7 [T 4R 1k B (Mlixed  liquor suspen-
ded solids, MLSS) #5578 1 800 mg/L =47, LA 52 56
HIRREIBAT .
1.2 SRIE K

Pt SCHRARAE » S B K SR8 I K i Y v B0
COD 28.8~140. 2 mg/L.NH; -N 2.35~10 mg/L.
NO, -N 1. 33~17 mg/L.NO; -N 1. 25~9. 52 mg/L.
TP 2.0~8.82 mg/L L 2. 4~3.5 $i kK 22.6 ~
211 pg/ LM B GEMRAE 52 BRI 7K 55 58 I K K R 26
H ok 7K £ 0 5 A BE. NH,Cl, NaNO, . NaNO; ,
KH, PO, 17K & FIRsE e 1 B , TC i) 1 A5 4001 7K 3% 5 P
Ko A FE K s gL vk B COD 100 mg/L,
NH, -N 8 mg/L.NO, -N 8 mg/L.NO; -N 4 mg/L,
TP 4 mg/L ¥ 3. 2 A IEENE 200 pg/L.
1. 3 1) Bk IR Bff SE 36

SR T 2 SRR AT A AR AR AT T i g I P WA
fIE » 73BT W BRF A P X i e s g 25 ok () 5% T, A BIF 9 44 7
T TA) BRI B S0 ARSI T vk R R R T T e B
WA BB & 1 L B K FR A K B, IF
IR g g W {687 93 A 305 2 e R R o 1 00 s YR BE 22 Oy
50 mg/L, BEREMERERIAGIR EE 240 220~240 pg/L. Kike
MRETF 25 °C.140 r/min MEIRKIBIR T #5785 6 h,
AT R NG o W 6 S5 I TS AT 45 BB 3 0 B R
0 2 R O T i e oo o B AR R B B AR T 3 IR ER
S B 3 AL 1A A R T E
1.4 3thA=E
14,1 K >H S A ] 5 A R R R 4 0 HE 7K K
B AR 8 [ I 7 a0 43 B 7 3 B 1 ) )+
£ COD, NH, -N.,NO, -N, NO; -N Filfif Jiic 1 B 1) e
J , Hoi COD SRR # IR AN NH, -N R K7 R 5
JENEHE B, NO, -N 2R N(1-Z838) & — 4y 66 1
5 NOy -N SR FH 289306 0 B 1k it i s g >R P 7 2K
WORH €8 3-8 16 5 3% 5, TIN 25 NH, -N., NO, -N #
NO, -N¥REEZH, b T % %8 J5 5 8 A DL A e
MR s RN AFE T TARE S » 2 — A JE I P9 B BBOR A
FEA ME COD R4 B 25 M
1. 4.2 BAMBEL AT b 2 B BT 2R
TR 8 W R 20 ) R T 1) R, S 0 4 SR B TR TS
PeRE S . F PowerSoil DNA R3] & (MoBio Laborato-
ries, Carlsbad, CA, 3% ) # Bt DNA, R 515F(5'-
GTGCCAGCAGCCGCGGTAA-3 )1 907R(5'- CCGT
CAATTCCTTTGAGTTT-3)/E ¥ 14 7= 1y, i 1o B
&4 20 ) v (Polymeric chain reaction, PCR) X £ i
16S rDNA ) VA-V5 &2 KT8 18, 978 =ik 2
NovogeneCH [, b0 #4730 &0 T
1.4.3 27 M5 H FIFH SPSS 25. 0(IBM, ZEED ,
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KA R R Ty 22 0 M or ik T G it 2E b, L
B3NN i5 R LR 270, p<<0. 05 B, 1A
A EE LS

2 #iR5vhe

2.1 TR ERMERE

SBR XHEALLE KI5 58 R KI5 e R BR R an Al 1
ffis. 5 SBR-CK #f k. SBR-Fe #ll SBR-C # COD,
NH, -N Hil NO; -N £ ILT-5A 2L, BB R
7E 97.00% LA |, 3 4> SBR ¥ HE 52 I8 - 09 A ML
NH, -N } NO; -N £Bx. SBR Bt K T2 1 NO; -N
FBRASCR B T A B w5 ) SBR s A 4% i B 7
SBR i NO, -N &% K 73. 97 % BB Fky A%
PEIR 52354 81. 84 % H1 78. 56 % . SBR 2t B T. A ik
T NO, -N 1y Z&Fx, 5 R Al g # 5 1i: — /& SBR-Fe
Al SBR-C RGN W BB COD e (0~14 mg/1) &
F SBR-CK(0~3 mg/L) . & F]F NO, -N At 2Bk s
& SBR 2t B T s A A6 T (Denitrifying bacteria,
DNB) FJE m HF L, X8 NO, -N 19 =20 K bR 38
THEYEIERE . Asif EURESE S B L BRI M R
J& ZGE A AL RN A2 R M e S AR T R R
DNB EE# A X, ARF5H TIN 1 2B SBR-
CK,SBR-Fe il SBR-C H1 435l &1 89. 98% . 92. 81 % Fll
90. 88%, SBR-CK 5 SBR-Fe [ TIN £[&%4 W&k
FE 5 (p<<0.05)  BMEEK SBR 1y TIN &Mt fets T
KRB A SBR.

110

TR AT RIS A6 1 ¢ IR A5 15 Y8 2R 498 11 i i
WE BRI R 18. 24 Y Al 95. 88% » LBR R E T A
B B SBR(12. 06 %) CULIE 1) 5 156 BH 43¢ Join i
FIBE R T S0 i 04 e s g 2 R PR e L i Nt ke BRLAE
A= 1) S5O0 e RIS A 0 e T AR R e A R A bR
RO BE A ARG B AL B SE S SR (LR D
BB IR SO ARG M R AE 6 b P I A W B4 R
Rtk Jlie s I 11 25 BSR40 A 8. 21 %6 AT 95. 9% , il IR MY
TR A 37 1 2 X i i i W 341 A Wi A D LB AR 0
BT B RE AR 8 L T i TRk . P TT AU
TR AT SRS A T8 1 e 1) S5 7 2 v ik e el i 2 B R 11
o R AR TR 25 . e W TR S5 A T
AR FRS ATE PEA I SBR Hhbi A 22 A 1 1A X
FRE R T ARBOM I B A9 SBR, Ui SBR gk B T. 25
HHEEFEENEMES S T M R, AR
RRER 70 A 90 2 0 g v v e A 22 o 1 2 i S LA L
il » 7 B TRAWESY

AHIGT L0 K SR K TS P R RS R, A
BLAY B35 SR 5 35 0 o s S 0 B o 1l 3 7 B T S B
T K FRFE K 15 G vk BE I s R A WL R 3%
W I A AR 2o T PR B K A A S 1 0 A ) A A R
fiff BRI I BV A ALY s IL A, SEBR IR K A AE AR
HINE SRS, o E R e, A5
g WL B AR S B R K A A BRAE 2 2 I (8 (H % SR SR
JE AR HR B A B 15 Y ) BRI A T R
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Fig. 1 The performance of pollutants removal in SBR
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Table 1 Sulfadiazine adsorption performance of adsorbent

% [ 30 © VIR Y SR AE R} Lfp®
' /(pg/L) WES /(ug/L) /%
RiH© 240. 71 220. 95 8.21
By AT M © 217. 54 8.93 95. 90

Note: @D Adsorbent; @ Initial concentrations; @ The concentrations at
end; @ Removal efficiencies; ® Magnetic powder; © Powdered activated

carbon.

2.2 F#NEFKKITE

SR FE N i N5 G 0 10 e Al B 1 #%
TR BNFSE B E— > S8 3 JR A P B EURE 2 b T
JIEINFIE AR COD WAL (WL 2) . ARBFFE A~
RN AR T T 3 W B JE W S0, SCrh ) S g 4
F 3 AL EE B E . 3 4 SBR I COD [
i LA AR L B Bl 420U R 30 min J5 R 48 244G
AE| COD, W] SBR M FEfEA DL 1Y) 577 1 B A B hr
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FTE N BE T . NH, -N 76 J& 1 P 1 B4 g A AR TR) 1)
TEBE B, SBR-Fe(WLIE 2(b)) il SBR-CILE 2(c))
NH, -N #ALE R A 55— A B 45 5 B0 25 7)
4 NH, -N % (2.15 ~2.69 mg/L) & T SBR-CK
(0. 39 mg/L) (WL 2(a)), UEHA B R T2 n] REFI ] T
AR B A 1Y e A B S R A RS L 3 A O A N
NH, -N 43 B 5K (<20, 1 mg/L) , £ 3 N
SRR LA 2 R, A MR R, Bom g
Ty SRR AT M B R G AT B B R AR P BE
SBR B T2 N NO, -N B 5L 15 0l B4y T
SBR-CK, i 7K 2|55 — A 25 9 (0~ 135 min) , 3 4>
SBR i NO, -N ¥4 3%k 2. 59, 3. 21 fil 3. 38 mg/h,
RNi#F N NO, -N 40 B 53508 2. 37,0. 97 Fil 1. 46
mg/L; i A R4 5. SBR s K T. 2 8 NO, -N 1

tl

A S E
~ 25 / 0 A T
= —=— COD —~
o (a) SBR-CK R ,
\é 20 —— NH,-N 4100 g
=} R g
o8 —4— NH,-N A
g —*— TIN 180 o

¥ © ¥ 2
it 160 & 2

® < °©
S 104 o .8
2 o
g & 440 =
b= a
a 5}
(0] Q
g N \(\X\ g 150 g
<
£ o= : - 0 &

0 1 2 3 4 5 6

A 1] Time/h

R (2. 62~2. 97 mg/IHILT SBR-CK(3. 81 mg/L) ;7
A B X T BB T = iR (COD<<3 mg/L) .,
3 AN R AR T 0 NO, -NLH B F L B
R T2 NO, -N i LBREREEIL T SBR-CK, X 5 SBR
MR T2 NO, -N 19 L BR#E T SBR-CK A, 3 A
il 2 PR SR A8 g o 700 J 77 A ) Al it S A 85 A ) R A
PR AN AR K R 08 e S AL T 4R . e — Nk
A Bt SBR-CK 19 TIN LBRMERe T R T2 AHAE4f
ABESUTA AW 745, SBR B T 2 iR Gl
Y TIN ¥ JF (2. 50~3. 79 mg/L) IA4A% T SBR-CK
(3. 14~4. 40 mg/L) ,iX Al GES&H T SBR-Fe Fll SBR-C
COD ¥ (0~14 mg/L) T SBR-CK(0~3 mg/L) . iX
537 DNB A A0 A AR 48 T 3 J1 ok R, X il T
SBR M T2 TIN KFRECRLF T SBR-CK /9 J5 1A

tl

~ 25 £ A 0 A S E
T ] 120
= } ~m-COD o~
R (b) SBR-Fe o NEN L
= 201 —O—NH,-N 1 100 g
g ——NH,-N E’
g —k=TIN 4 80 e)
E b 4 60 '{é z
=]
S 10 A o g
g o5
g 1 40 =
K i 8§
(0] Q
g 37 g
e — ; 1" 3
° I\ =
= N —
E oo . : e 0 2

0 1 2 3 4 5 6
A 1] Time/h

Ju A 0 A S E

N Ji20 7,

= k. (c)SBR-C —m-CoD =

& —O0-NH,-N éﬂ

\é 20 O~ NH,-N 4 100 =

$ —A—NH,-N 8

on

g s —%—TIN 180 i 8
woE 7 ¥ 2

= O s
¥ o 160 9 2
®E 0. s

=] =]

[} <

Qo 5 _Aim 3]

g m N 120 'g

=

F 0 T T T T T 0

0 1 2 3 4 5 6

A 1] Time/h

CABE B, O 58 MEE, S: BRENEL, E: KB, ¢ 5 —RIK, .5 ZkKFHK, A: Anoxic; O: Oxic; S: Settling; E: Effluent. t;:The

first influent;t, : The second influent. )

2 AW RMEJEDAEL
Fig. 2 Variation of COD and nitrogen during a cycle

2.3 MEMBTZESW
2.3.1 MAMBEF G EA LK S0 25 R B
3N AR N BT TS Je R R4 T 16S rDNA =8 1 il

¥ EEBO AT T IR YR 10 T B 2R L a5 SR
% 2 iR, SBR-CK.SBR-Fe fil SBR-C M1 Wkt iy
St 44k CKL Fe #1 C, ARHEAE S 558 (0. 99 1
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LI 25 SR T LA B R AR R TR R R R
¥, SBR-CK.SBR-Fe il SBR-C ) OTU 45 5 Ky
696.729 1 622, SBR-Fe H OTU MU £, Ui B4
WA R T SBR  OTU 414, SBR-CK £
FEMEFE 2 (Shannon 1 Simpson) F1E & B 5 %% (Chaol

1 ACE) & T SBR-Fe Fl1 SBR-C, & B 5 i 53 Fds K
TR T HAE Y 0 Z R R 5, XS T AW
WFFE 25 AR S AEAS S SR A K S 22 3w o
Qu = BB A IS A% 5 45 K B A W T A &
FEERE

R2 BAEMEESHENMFEEEY

Table 2 The diversity and richness of microbial community

g =] S ] 2
FniE R OTU Shannon Simpson Chao 1 ACE R B
Reactors Samples Good’s coverage
SBR-CK CK 696 5. 130 0.917 809. 571 814. 818 0. 997
SBR-Fe Fe 729 4,568 0. 803 793.073 812. 367 0. 997
SBR-C C 622 3. 881 0. 825 682.123 727.171 0.997
2.3.2 WMAEMBEE LM 3 AR YRR S At OB T TR EIH AR AL TR
Rz 19 ASTRTTL B 11 MR TR FRE DL 3, 35
W 5 ML TN Proteobacteria (R TE B [],57. 1%~ 1004 o [P
83.7%) . Bacteroidata (A #F B& ], 4. 3% ~ 17.2%) . % 90 %iﬂ:‘;ﬁ,‘:‘;‘,".ﬁm
o s e g 80 %ﬁﬂ‘}.‘,’:ﬁ:‘;ﬂ
Planctomycetota (V# WF B 11, 1. 0% ~ 4. 6%) | Desul- = o [ Catdierichota
3 [ETIEN . . 2 1 [___| Bdellovibriono:
fobacterota( IR BR & 15 1. 3% ~ 2. 2%) #I Bdellovibri- ':i ¢t %ﬁxﬁ%ﬁiﬂ
onota(0.5% ~1.8%), M B N 82.0% ~91.6%, = sod | i
Proteobacteria /& 3 > 5 7 H AU S5 — PL #5405 1], SBR @ 09
BB T LB T AT T SBR-Fe M SBRC A5 £ 2]
Bk 62. 90 H 83. 7% . TEPRIEKFFIB KA IR F ]
H1, Proteobacteria 25— 0 HE 117, AP &M

DR TR G Ak TR RN SRS AL TR A B TR TR TR T 7R R K
A=Wk S AR TR ) & T AR AT . Bacte-
roidata S 55 AR ] LR ] 256 HLY I i
A A F T AR IR FIUR A T k2 11 B 2 4%
T SOk AR 6 M A I AN IE A T A AR XS
H1 SBR-CK [ 17. 256 73 | & 2 13. 206 (SBR-Fe)
4. 3% (SBR-C), Planctomycetota | ]4&5 R E A A 1k
AT AT T BT TR 3 AR R AR X T
K 4.6%.3.5% M 1. 0%, SBR-Fe #l SBR-C 1 Planc-
tomycetota FAHXS = FEAK, BB SBR 2K T. 25 % i
TIRAAAMEN AR, R T2 1 Calditri-
chota & 4  FEME B Ry A6 PRk B TR T 1 FE
TR AR 0. 3%0) » HRTEN X1 B0 58 3 fik
Z . MR T2 E%ET Desulfobacterota []. 7E 3 N
R B BN 1.3%, 2. 2% F 2.1% . LAk,
SBR-Fe #l1 SBR-C £ 43 5] & 4 T '] Actinobacteriota
(1. 0%) #1 Spirochaetota(2.0%), Spirochaetota 1] A
Wi 7K AL A W Ak a7 B VEA™ FR RS A 45 £4F
U RN A TR AT AL . AW R A AR AT
PR VR IR A 72, AR 4E R & 535 53. 060,

CK Fe (€

5 Samples

Bl 3 AR S B TR AR = B
Fig. 3 The relative abundance of phylum in

microbial samples

3/~ SBR A WA i B AT 30 SRR 4 i
WK 4 Fis . ARSI =R E N Pseudoaltero-
monas(21. 3% ~43.5%), Vibrio (6. 6% ~11.5%)
Denitromonas (0. 7% ~11.8%), SBR MK T.Z.i& &
Pseudoalteromonas J&4= 1  BEINBER A0 XF 3 7 e 5
(43.590) I @ J&—Fh S AL T, 25 4 1R B AR TR T
P AR AR ST T 3. 290 A ER R A K i i S st
6] (210 min) A iZ 7 Ja B9 A2 K SRR I T 2 1F. Vibrio
FE SBR-C AR 42 B e (11, 5%6) » SBR-Fe 4= i
IR C6. 6260 « FRBIM A G L 5 A R 3% B s 14 26 1T
Ky o O AR X R e — PP S AL T A BESE R
R N I Z R R S 5 R RS - B S AR T
Y, ST Denitromonas FEMUR T2 F M4 K
Z 3 T I AR BB SBR-CK 19 11. 8% BN T
0. 7% ~2. 2%, Ui W 12 T J W 16 A9 R A T 14 A A
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R, RAEAFIHE SM1A02 1EM B T2 Hh A £
WA, 300 IS IIN 493 00K A 3% 1 i AN F1) T+ SBR AT IR
HAA L RE, SBR-Fe H' Lentimicrobium F1 Bdell-
ovibrio MIFAXT=F B & T SBR-CK, AR HE R E N
BN FRESL S Lentimicrobivm A+ W23
W™ Bdellovibrio J&—Fhi & tE W Fh, f& 4% R
2 PR A0 s SR A A S IR ) 2 — P TE TR AR
Z0  SBR-C N Spirochaeta 2, Aliiroseovarius Fl

Moraxella WA X £ & 0 & F SBR-CK, %F 5] 2
Moraxella {1 F1 %5 £ Bt SBR-CK [y 1. 0% 3 Jin 5
25. 0% » VAHTEY AE PE e 5 105 PR TS e R & R 40
Xt Moraxella AR IEW A FE . Moraxella J&IIHE
ZEA s HL AT 6 e T 5 Tk e R 2 ik K 4R v R T 1 g
T3P AT ST R A I TE LA S SR A A SRR R 2

B

Muricauda
Caldithrix
Roseovarius
Neptuniibacter
Candidatus Accumulibacter
Lewinella
Marinicella
Methylophaga
Salegentibacter
Georgenia
Marinomonas
Phycisphaera
Spirochaeta 2
Erythrobacter
Sulfitobacter
Maritalea
Aliiroseovarius
Moraxella
Geobacter
Ulvibacter
Unidentified Calditrichaceac
Marixanthomonas
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Fig. 4 The relative abundance of genus in microbial samples
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The Study of Nitrogen and Sulfadiazine Removal and the Microbial Community in
Modified Sequencing Batch Reactor Treating Mariculture Wastewater

Peng Qiuyu', Liu Ruling”, Li Meng', Chen Jinjin', Liu Jian', She Zonglian'
(1. The Key Laboratory of Marine Environment and Ecology, Ministry of Education, Ocean University of China, Qingdao
266100, China; 2. Qingdao Haibohe Sewage Treatment Plant, Qingdao 266005, China)

Abstract: In this study, the modified sequencing batch reactor (SBR) was constructed by adding mag-
netic power and powdered activated carbon (PAC) respectively. The performance of pollutant removal
and microbial community were investigated in the treatment of mariculture wastewater. The results
demonstrated that the removal of COD, NH, -N and NO; -N were hardly affected by the modified
process and the average removal rates were all above 97. 0%. However, the removal of NO, -N and TIN
was promoted and the average removal rates were above 78. 56% and 90. 88%4 respectively in modified
SBR. The promotion of sulfadiazine removal occurred by adding magnetic powder and powdered activa-
ted carbon. The removal of sulfadiazine was better in the SBR added with PAC (95. 88%), indicating
that PAC was an effective adsorbent for sulfadiazine removal. The denitrifying bacteria Pseudoaltero-
monas was the dominant genus and the highest abundance (43. 5%) was observed in the SBR added with
magnetic power. The abundances of autotrophic ammonia oxidizing bacteria (AOB) and total denitrif-
ying bacteria (DNB) were the highest in the SBR added with magnetic powered, corresponding to the
highest TIN removal. The modified SBR was more conductive to the growth of sulfadiazine degrading
bacteria (Geobacter). The main nitrogen removal pathway was autotrophic nitrification and heterotrophic
denitrification in this study; The removal of sulfadiazine depended on biodegradation in SBR without
adding adsorbent and relied on adsorption and biodegradation in modified SBR.

Key words: modified sequencing batch reactor (SBR); magnetic powder; powdered activated carbon;

mariculture wastewater; nitrogen removal; sulfadiazine
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