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Fig.1 Infrared spectrum of the substrate and the membrane
modified by dopamine
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Fig.2 SEM of the substrate and the membrane modified by dopamine



122 W B % g R % 36 &
- JEB ®1 BES5EGEX SSHARE
100 Substrate Tab.1 SS removal of the substrate and the membrane
\o 951 Al ¥Ry modified by dopamine
S 901 -~ Membrane modified by dopamine oy
£ s . ik gy LR
- 4% e B
5@ ";;)_ 751 Membrane type SS in feed (mg/L) SS in permeate
N (mg/L)
% 65F I Substrate 35 0
= :2 HQ/‘\‘/’/’ P A
N L Membrane modified 35 0
10 20 30 40 50 60 70 80 90 100 by dopamine
[ [6) Time/min
K3 S AR *2 EBE5E5EX CODHMERE
Fig.3 HA rejection of the substrate and the membrane Tab.2 COD rejection of the substrate and the membrane
modified by dopamine modified by dopamine
200f 3 I 44 R 7M¢AEPECOD lia’g)iﬁtb ERE
180} Substrate Membrane (. it " e COCDOIE)i i Removal
= -O- zBERE R type (mg/L) permeate (mg/L) (%)
T 160t Membrane modified by dopamine
IE £ BEE Substrate 13.50 3.75 72.22
D 1401
== S A
T 2 120t
= Membrane 13.50 2.26 83.26
< 100} modified by
dopamine
! \O\O\O\Q\ﬂ
10 20 30 40 50 60 70 80 90 100 253 Xj‘é‘c’:ki%%\;k% PS %Hﬁﬂl%ﬁﬂﬂgé%

[ ] Time/min
K4 SRS A HA i
Fig.4 Flux of the substrate and the membrane
modified by dopamine

25 ZBEREGELEBKFERK

SIS KRR F T E K R 2R WS BE W K
WEFE K 7= AL 7 b0 A X SR 5 K o KRB [H]
JETEAC P SEH F 2% T /KFEP TSS, COD,
A 3 HERR. AT PS LI £ A A BRI
XK BESEAT AT, Bb A R 6 Ak BB 5 B I K 1) A HR
2.5.1 x+ TSS 49 F Bz R PS S AN Z B R A
ROUBEXT FRFE 7K TSS RAL AR LR 1, 248 PS K&
5 22 U 2 G RAURAL B, IR K = i Y 1s
£ DN 7
252 3 COD #FHhatE PS HLHR RN £ U A2
A BIIE XS FE5 7K COD fAb BREE B L3 2,

2 1L, PS EEBEXT COD FYZfR3 N 72.22%,
KRR 107.22 Li(m*>h); ZEMEE AR COD
FI BN 83.26%, /KiB M 96.08 L/(m*h), BEZ
[ 2s BRARFR 3RS, X COD RYALFIAURBOR il Ab TR
J5 I HE K FR A K COD A3 T 45 — 281 KK i
Frife

BB F5 08 R K AR AL FREE S R, PS REFiAb
JE IR RE R BUE N 4.12 mg/L, ERFHN 12.15%;
o3k 22 B A A TR B ) KB R R N 3.95
mg/L, EBRFEH 15.78%, REZTLEME G RN
JIEX R ) B R S A P i, (H R BRASCRAK SR
B2E, AR A KOK TR AE. Rt X Tk
TR K P BRI LBRIA T B — P R HER
fEAb B

3 i
2 g/L
63°
21° Yo Vi 7K 7 L1 K 1 A 3

RO R, SS EBRFIL 100%, COD £k 83.26%.
XK IR IR K P I R A — i BBRRCR, 2BRR
15.78% o o2 40 B3 5 W SR AH I K it — 20 i AT R AR
bR BB R ARG, HE TR RFE bR T Lk 32 —
AR AR, A FR S R K FRAE K AT IR 3 T 1k
FREEAEAFI A K .

2 % X M
AHH, X, WE, . IEFOKIRI R G A Pk s i



OB 2 NS AR R IR R ] g B AR IR K IR A K b B 4 ) 123

TR, #lBlAdt R, 2014, 35(4): 118-124

EF5HE, IR, KRR, . ZEME ARt E. LTt
&, 2011, 30(4F)): 212-215

RHF, N —, BIRT, 4. DOPA 7ERZIFMALIE Fry A
REFJFRFEE. &5rTF254], 2009(4): 394-397

BFE, WAL, mNHE. BEBRFOL. dbat: fhse Tl b i,
2001, 1

R, T, R, A PTG DR T BT .
Fr Tk, 2011(10): 86-87

VRUNGE, W04, TIHEME. £ O M AT AR MRk B A i 5
SRR, ma i, 2012(1): 15-17

R, EBH, Bie, % K T SRR K AL B A
PERE. MEERI2E, 2002, 26(10): 36-38

JAE, vt KRR AR AL R AR LR, ol Bk,
2000(4): 27-29

R, g G L (o b0 0 2 Vi K S 58 2 K i 2 AL

FREHTINR, 2011, 20(2): 10-14

WX —, AL, RFE, & ZERNER-BEET N 5
R IIRElL. R S5HOR, 2011, 31(3): 32-37

e I, PR, RKIRACEOR 5 TRTFME. deat: 2z Tl
HiRRAE, 2004, 131-135

Chen XR, Su Y, Shen F, et al. Antifouling ultrafiltration
membranes made from PAN-b-PEG copolymers: Effect of
copolymer composition and PEG chain length. ] Membr Sci,
2011, 384: 44-51

Lee BP, Dalsin J, Messersmith PB. Synthesis and gelation of
dopa-modified poly (ethylene glycol) hydrogels. Biomacro-
molecules, 2002, 3: 1038—1047

Mohammad AW, Ng CY, Lim YP, et al. Ultrafiltration in food
processing industry: review on application, membrane
fouling, and fouling control. Food and Bioprocess
Technology, 2012, 5(4): 1143—-1156

(it F A )

Preparation of Composite Ultrafiltration Membrane With Dopamine and
Its Application in the Wastewater Treatment in Aquaculture

WANG Dong, XU Jia, SHAN Baotianm, SONG Di, LIU Ruicong

(School of Chemistry and Chemical Engineering, Ocean University of China, Ministry of Education Key Laboratory of Marine
Chemistry Theory and Engineering and Technology, Qingdao, 266100)

Abstract

In recent years, the marine aquaculture has been undergoing a rapid development in the

quantity and the scale of this industry. The wastewater from marine aquaculture inevitably causes
pollution to the adjacent sea water if discharged without proper treatment. In order to meet the criteria of
recycling or discharge, currently people have mainly used physical, chemical, and biological methods to
remove the suspended solids (SS) and ammonia nitrogen in the wastewater, and to reduce chemical
oxygen demand (COD) and biological oxygen demand (BOD). However these traditional methods have
certain shortcomings in processing wastewater generated in marine aquaculture. Compared to the
traditional treatment, membrane technology has the advantages such as the convenient operation and
management and high efficiency, although it brings in membrane pollution during the application. In this
study, we coated polysulfone ultrafiltration membrane with dopamine, and examined the properties and
the functional performance of the dopamine composite ultrafiltration polysulfone membrane. The
preparation of the composite membrane included coating and cleaning. The polysulfone membrane was
first immersed in dopamine solution at the concentration of 2 g/L for 12 hours in a concussion incubator.
The coated membrane then underwent vibration cleaning with deionized water for 24 hours. Infrared
spectroscopy analysis showed that dopamine polymerization formed on the surface of the polysulfone
membrane. The contact angle was 63° which was 21° smaller than the basal membrane. The hydrophilism
of the composite membrane was significantly increased compared to the basal membrane. The results of
separation experiments with aquaculture wastewater showed that under the pressureof 0.10 MPa the
removal rates of TSS and COD were 100% and 83.3% respectively, indicating high-quality wastewater

treatment.
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