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A 0 30 i T ) 1 i 7 L I 30 BRURE G SMIX
I NO; -N B, 220t 6 A H 09Ik i ik, 3545 17
FasE H B A SMX Fl NO; -N [7] 2 25 %5 5% fi# fie 11
14 T A

AR BRI Ty - A2 K B JE N T K o A
0.25 g/L % % B .0. 361 g/L KNO,.0. 028 g/L
KH,PO, .1 mg/L. SMX #1 1 mL/L & &%
FRWL.
11,2 #ERRpeH & I EERIY G &
JEURL R KA B, EE RS AR BN LT W
T AR T A RS | A O A B
26.786 g WM T 1 L N T K, 1B
30 min ffi H 784018 A DA BCH: b 196 5 22 %
FEEREAI, Z G4 5 0P8 000 r/min) &
0 15 min B EVEW . EHE 2~3 W, KPS 500
% 1.
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Tab. 1 Physical property parameters of seaweed extract

MAPLER(TOC)/  BACTN)/ BEHRA(TIN/ E#E(TP)/

(mge+ LY (mg e+ L1 (mg+L " (mg+L Y

1958.5x2.1 90.2+2.5 0 19.5640. 19
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B 8l R A= 1y 55 J o7 #% ( MIBBR) A2 46 i 7K i
W55 2l % L I A KO G 1 R A AR R
9300 mL, A 4R A Ry 5 A IR LK (FL A2 35 H .
NS5 mm X5 mmX5 mm), i MG mE R IR,
AR BT A 5000, W A I TE R RS
(0.5~1 mg/L).
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Fig.1 Schematic diagram of MBBR

Bl LR R A AR Rt as 3ty 142d, T~V
B BE AN A B AL m (TOC) 2 m (NO; -N) [ 5%
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()32 A [ B3 ok V] 4 3 A At S0 B o 9 ¥ I
IR LARFFTE 0. 5~1 mg/L, RIASHILE 2.
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Tab.2 Parameters of different operation stages of reactor

B Be s A7mtE/d A K 7 45 B ]/ h
I 0~20 3:1 8

I 21~140 2:1 8

I 41~54 4:1 8

I\ 55~67 1:1 8

v 68~82 2:1 8

Vi 83~98 21 12

I 99~120 21 24

Wil 121~142 2:1 12

1.3 sirdiik

13,1 FHImARNZ  SLH R H B E LA b D
FE T B AR TR DL 3R 3.

1.3.2 SMX R E B B4 = 4o 4 7 % SMX
e BE Al AR A EE UV230 T 7 307H 2335 460, 68
1548 Acchrom Unitary C18 8,35 4E (44, 6 mm X
250 mm, KifE 5 pm) . Yk SR Sy F SR A AlK (B

&k 3 WAL E T kB

Tab. 3 Conventional index measurement methods and instruments
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RPN B0 1 B O TR & W, R R LS 25 2 75, 3
R 0.8 mL/min, MK K 270 nm, HEHE N
10 pL.

SMIX P& fife 7= 4y 388 2o /85 200 AR €2 335 55 36 1 A%
FF 5 % 58 ) 22 4t ( Thermo Scientific Q Exactive)
FEIE B F AT 647 20 . (3 AR A Thermo
Scientific Hypersil Gold & 3% #f (42. 1 mm X
50 mm. k4R 1.9 pm) W BIA A 0. 1% HER 1)
2K (A FZNE B Sy 0. 2 mL/min, # A
WO 10 pL. BB M AR AN R . B T IR A g
ZHE (ESD ; HAH L E A 70~500 m/z; B4
HEE S 320 Cs AAAENMS, KT R 30 arb.
1.3.3 #WAMBEIN RNHBITE R, 2
B B A W Bt AT 16S rRNA = 1 2 %
FH CTAB BXF A 1Y 56 [ 2 DNA #E47 $2 3,
K H 515F A1 806R 5% V4 Xi#EfT PCR ¥4,
LA M4k J5 i PCR 7™ 4 i H1 NEB Next ©
Ultra DNA Library Prep Kit 8 i 7] & 7471 ¢
FEFE g, )38 52 Tllumina 7 & #E47 ML .
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AN BE B 5k A W A AR AR i — 3 e A P
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A=) R R B g T AR TE 2 R S L {2 iF T SMIX
) AR I . X T S AR 1 30 (B 2(b)) L R2
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T3 22 M R AR 1 5 55 K0 A AL S Ak At T
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Fig. 2 Removal rates of SMX and NO; -N under

different carbon to nitrogen ratios
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Fig. 3 Removal rates of SMX and NO; -N under

different hydraulic residence time

SN 38 1 7R 8 J5 R H K CODy, #4781
YA R 4 Fron. FEK i B 12 h
i, R1 A1 R2 7K CODy, 2255643 514 92, 1% A
98. 6 %0 ;s FE/K J1 45 B BF[E] 2y 24 h BF L R1 F1 R2
7K CODw, 25 BR 5051 R 96. 0% A1 99. 0%. I ¥
2 T R 25 4 1 R 285 3R B A AR [RD A I g
K CODy, ¥ FE MK F 8 mg/L, W 1L T4
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Fig. 4 CODy, removal rate of reactor effluent under

different hydraulic residence time

2.3 SMX P&y 5 Bt

N T AR SMX (A4 B 55 AL AL 8 i
HPLC/MS $ A X i 3 42 B 4l iy SMX R fift 7=
W HEAT 5 BT o 88 il 7™ 400 IO 5 P14 0 1 o fe i A2
ME s frR. RFFEIE LT 3 Ff SMX F% i 7=
Yy . 3-8 H-5- FF 3L Fnm (3AS MDD | ) 42 JE 4% fiff i
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TR B9 By Fh 23 2 A 18 6 Ca) T 7 2L 2 07 2% Y
FERHE T N AL ] (Proteobacteria) (T
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A LY T 7 250 A, T o AR ) A LR B T A S
R T A AR X =F B2 43 ) 4 17 108. 4 %6 F1 285. 320 .
AT B TR AE X T BE AR T 35, 806, Fl b HE
PUFFER T T FILR B8 T T S SMIX Y S 1% 15 1% A
A, T R Y A A RN R
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Study of degradation and simultaneous denitrification

of sulfamethoxazole in mariculture wastewater

WANG Shuo', ZHANG Yuging’s WANG Jing"'

(1. School of Environmental Science and Technology, Dalian University of Technology, Dalian 116024, China;
2.Liaoning River Reservoir Management Service Center (Hydrology Bureau of Liaoning Province), Shenyang 110003,

China )

Abstract: The traditional treatment process of mariculture wastewater has low efficiency and high
operating costs for the treatment of antibiotics and nitrate nitrogen. Using the typical antibiotic
sulfamethoxazole (SMX) as the research object, and seaweed extract as the additional carbon source,
a moving bed biofilm reactor is constructed to achieve SMX degradation and simultaneous
denitrification. The results show that when the influent carbon to nitrogen ratio is 2 * 1 and the
hydraulic residence time is 24 h, the average removal rate of SMX is 76 % and the average removal rate
of nitrate nitrogen is 87%. Seaweed extract can replace glucose as a carbon source to maintain the
efficient operation of the reactor. The mechanism study shows that SMX is converted into 3-amino-5-
methyl isoxazole and p-amino benzenesulfonamide by side chain amination, the latter is desulfurized
into aniline by the 4S pathway and further degrades into CO, and H,O. Maribacter, Winogradskyella
and Roseibium may be potential SMX-degrading bacteria. The study provides a new strategy for the

simultaneous removal of antibiotics and nitrate nitrogen from mariculture wastewater.

Key words: sulfamethoxazole; denitrification; seaweed extract; mariculture wastewater
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