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Abstract: A mem'.brane bloreactor ( MBR) W used to -treat ciprofloxacin (CIP) taminatedgartificial wastewater The pollutar"l-lt.

e’:ll at, threé” different CIP dosages (0wmg- L :

5 me<L."", and 10 mg-L™"). The results sh?wed that the' sludge concentration in thie reactor decreased and then levelled off'e as the
(10501%? of| CIP was inléreased from 0 mg-L[' to 5 mg* L ¥ and further to 10 mg-L~= ! The mean remoyal of TOC and COD decreased
from 98. 40% and;97.80% " to 84.20% and 94 10%, ,areep.ecnvely’ indicating that the CIP negatively influenced the organic removal
but the efféet was minor. In contrast, the affimonium repioval was greatly influenced by the dosage of CIP. When the CIP dosage

-

removal performance and the microbial commumty strugturé of the MBR were %tudl

increased'from 0 mg-L™" to 5 mg-L™" and further to 10 mg-L~", the ammonium removal efficiency decreased from 96.91% to
84.14% and then to 77. 80% , and the activity of Nitrosomonas, Alcaligenes, Nitrospira, and Nitrobacter were greatly inhibited. The
CIP removal initially increased and then decreased. The mass balance revealed that the removal of CIP in the MBR was principally
attributed to biodegradation and sludge adsorption, which accounted for 30.13% and 0.25% , respectively, at a CIP dosage of
5 mg-L ™" and 7.55% and 1.81% at a CIP dosage of 10 mg-L™".

Key words: ciprofloxacin; membrane bioreactor ( MBR ) ; ammonium nitrogen; COD; nitrifying microorganism community; mass

balance
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Fig. 2 Schematic diagram of the MBR
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HM-30P) % ; I B2 FNE g 8 (DO ) {E R HIE 45 =X
DO {¢( DKK-TOA CORPORATION,DO-31P) illj &

2 ZER5iTie

2.1 CIP S B %t HLE b A 52
2.1.1  CIP B B X5 Je vk B i 52

ANTR] CIP Bk FE 2544 7, MBR H (187715 8
WRE (MLSS) FIHE K M V715 Je vk i ( MLVSS) 19428
RS BLAnE 3 frs. SR 7, MBR H MLSS Al
MLVSS Fifi5 CIP 45 hid B i) 38 fin 52 B 5 /0 ) #a
T B VAl i i 2.

9 TR T2 T3
8 L

+ 77

£ 5h J"V\‘MAW
3k
7 —e— MLSS
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0
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M3 /CIP 3 R EET MLSS 1 MLVSS By .
Fig. 3 lnﬂuence of le'l'con('entratlonon MLSS and-MILV-SS .._‘_,.
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MLVSS/MLSS {H & 0. 83. It J5 MLSS F1 MLVSS 43

Sk E
gL',
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Zedy. IR 3 Al 7E 34 ~ 46 d 1A 5 IR A A
Tt $e, R WA P 3 oK 32 2040 1 33 A2 10
WUEPIER B R TIOT H. 4hLLis 7% 46 ~56 d,
MLSS Fll MLVSS AR EE YRR, 43 46 d 1Y
7.09 g-L~'Fl15.52 g-L~'f&EZ 56 d /5. 37 g- L~ Fll
4.12 gL' KRBT CIP Xl A W 1 A A OB R AR
WHE 7 A TR, A Yt AE T HAE T
RRTHRR, R T O G2 B, A % i 15 2

F(6.58 £0.35) g-L™" Fl1 (5.31 £0.69)
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JERAM TRE. M B MLSS Fl MLVSS “EX{E >

W4 6.07 g-L7'F14.95 g-L7".

T 3, 58 m k56 K B CIP vk B = 10
K 3 iR Bl MBR #E/K d CIP W)
GEIRIH, 1 TG e 32 Bl wh i , MLSS H1 MLVSS #14

mg-L~".
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CIP B B2 i3 i, 156 HI7k H COD A1 TOC Bk
RYEWIFEAL. T80 1,24 MBR #EK £ hn c1P
B, B 32 A TS TR] (A B84 0, To6P 95 Y0 T 0 338 7 S o A
F HIEYEZ W, L8 JH7K th COD #1 TOC 15 3|
TR R 22 B ELRRE I 38 25 BR 843 5l i 35 98, 40% Fil
97.80%. T.002, ¥k HEFN S mg-L™' CIP
imf 33 F K F cOD il TOC 2 B3R ITIh A T 4
B gREE3Ein MBR #EK Y CIP W BEE % 10 mg-L ™",
COD Fl1 TOC LBREUR ek S R B Wi Tha e,
WIS Z 3538 L BR R 5511R 84. 20% Fl 94. 10% .
MBR X} TOC I COD ZRk R HREAR 2 1
Mg CIP (A FERR SN 2 3% A — 2 BT

AT 8 B2 A B B L2

100

95 . R
90 t
I
85 Ik ; !
S ! H
g 75 ! i
& 70 ' i
65 TRl | M2 I V7K -
60 b i i >
1 I —o—CODEEEH
55 : : —— TOC E
SU L 1
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il

El4 CIP &MRET COD #1 TOC KB FEH M
Fig. 4 Influence of CIP concentration on COD and TOC removal rate
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i MBR SRR, ffi 15 20 A LB A5 24 & e e
1E 90.00% LA I, % B Bt 2 & 2 5 BR 3w ik
96.91%. i T.002, 3 ' CIP A B Hvk B 1
T, (A0 FH 7K 2 00 7 2 2 B 0 i R IR
% 84.14% . PR ZE 77.80% . 45 FFW | m e BE
CIP AT A 55 X 20 A 5B A — 2 W52,
A RES A L 40 T I P A2 B A O H AR
BRI T B AR A P 0 2 ik — 28 3 At

100

lw.-._ . ;
90 1
1
]
80 | ' :
1 1
e 70 ¢ 1 [
- ] 1
%‘ L 1 1
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H 50 ' '
= Tt 1 T2 1 T3
T 40 | o i
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