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Performance and Membrane Fouhng Characteristics of Mariculture Wastewater
Treated by Anoxic MBR-MMR [ ¢

CHEN Fan-yu', XU Zhong' , YOU Hongl 2 LIU Feng LI Zhi- peng CHEN Ql wei', HAN Hong-wei* &£

(1. School of Marme Science and Technology Harbln :Instltute of Technology fa Welhal Weihat 264200 China; 2. State Key
Labgratory of Urban Water Resource and Em'lr(mmprl‘t _S'Chool of Environment, Halbln Institifte of Technology, Harbin 150090 __
Chinaj 3. PAN- CHINA Constructlon Group Ca-, Ltd Hu-nan Branch, Changsha 410(‘){()0 Chinag 4 Ji'nan Env1r0nmental Momtonng
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Abstract; An anoxicamembrane bioreactor- mlcroalgde membrane reactor coupling system #¢anoxic MBR-MMR) was used to deal with
marl@ﬁltur¢ wastewater. Pre-anoxic MBR 'was_used | for the degradatlon of organic matter, NO, -N and NO, -N, and the released
NH, N entered MMR for mlcroalgae growth and was removed Me:tnwhlle the treatment efficiency and the microalgae recovery were
studied , and the membrane fouling behavior was 1nvest1gated After running for 91 days, the removal rates of the system toward NO; -N
and NHJ -N were stable at above 90. 0% and 88. 0%, respectively. Furthermore, the average removal rates of PO}~ -P and TOC were
49.4% and 84. 7%, respectively. Under the condition that the microalgae were harvested continuously, the biomass can be stably
operated at an average concentration of 9 x 107 cells-mL ™" and good removal efficiency and resource utilization could be achieved.
Through infrared spectrum and three-dimensional fluorescence spectrum analysis, the main substances causing membrane fouling in
MMR were tryptophan proteins and humic acids. The membrane fouling in MMR was lighter than that in anoxic MBR.

Key words: anoxic sludge; microalgae; membrane bioreactor; mariculture wastewater; membrane fouling

BEE AN TRBE R AT Tl @R B3 K EEREZERET 30 241" JFHTZ N
WO T T S R S R = PRk AR %ﬁr“ﬁﬁﬂjm&&w;lé«ﬁ
ZU RN A P AR IR 95% HIKE T RRIRMES B e Hh PR BT 5 i Gk i A
R Z YA BRI KR KRN K CRBO™ A RS g D ﬁ%wﬁﬁﬁﬁnj%ﬁﬁ@
HERL™ & 0 AGE BN N S — oAb B B METS TR A L BB R T e UKL R 5 7 1
KU HKIRGE R K 2 R S E IR KR B R B AR AR A A AT S B AR A AR BB A
AFRTT ¥ B WK COD W AFRNH, -N e B 4 1F tt%ﬂ% i HAE S MBR T 445G 5 X Iy5 Y fq irsg
U AR SRR K S O BT SR & S AR SRR T K SR K B R R B Y
H1 TN MR i C & GRL F0 E 3 FEDRE, o il BT fFj%,. U, BB 1 AU SR BB , 1548 MBR A7 7E
Vo L B R i K T B AT Ak E HFE R R, RN AR T A A R S T Y A

RETT @ BB KFIE KA T Z B A EE  wmam. 2019-10-10; #iTES: 2019-12-18
=Y EEWA: FFRARRAIESIH (51408158) 5 ILARA HARF A
s 470 H (ZR2017MEE020 )
Az W ok F R — b n] 58 FA RO A S fEER A '?}J:;{[fg( 1996 1~ ), 2 RS AR FR B S O 1 R K E
Zeiil , E-mail : 992311467 @ qq. com
Bt A W BV #% ( membrane bio-reactor, MBR) J& # J{FAEH , B-mail : lizhipengen@ hit. edu. en



6 M IR FUFR 45 . 48 MBR-MMR Ab 2R /K SR8 1 K M e B By 5 ek 2763

BRRE JEREVE K= Sh W AT Do SRR Sh R AR 2R DL 8 min 41, 2 min {51977
SITZRATAATIEY O HRE AR E R, S REH K, RO #E K X R 8 s TR Rl
A4 JE A ALY g W AT 3z 6 T K b SR FHE 22 (transmembrane pressure, TMP) .
BB CE R, /NBR IR PR K AL B P R FH Y SR
2O AT R I O R R A R, LA
) 3B AR 15 B 90% Lh 11 Ry F 45 5K
(K BTRFIE AR 25 50K, 35 365 A0 S A X T4 IR . oab
KA 5. - g B PR T
I AHIE 5 SR T Bk 4 MBR ORI (05 JEE 2 3 2 ; ' “o| K
(microalgae membrane reactor, MMR) #ii & T. 75 A4b F#
N LA BRI K SRR K il & B4 MBR I T L

¥ NO; -N Fl NO, -N B9 [% i, [ N #% N BE i /Y MMR AR
NH, -Ni#k A MMR T 28 K OF BAS 3 £ BR, L4, 7 HOKE; 2., 8 AT HIAE 5 3, 10, s S ARMen 1
AR S AT DRI T 6 % 530 5 /N R 3 £ 2 SIS 6. 12, 13 HEEHE 9. 1L Tk
WA AL RIS BAT IR S YT N, X R Bl _RERETRE el
VB TR BT 2 P A 0 T2 Flgl Schoagic diagram of the factor o) §f
HEBERRIE KA. .; LL2 ERAESORERIER )
T o B MR 7 e B s Ve o
g T T VK b BT T TS U '@%%L MBR
IRIE ) L PRSI MLSS £ 2 500 mg T AL AR
1.1/1 k?ﬁﬁ a V8 m%h%Ff%%%@%ﬁﬂkﬁﬁﬁﬁiﬂ%_

Zlﬂﬂ?ﬁﬁﬂ:mé’b@“ Syl Ffr”f KEJL?% &Fﬁﬁﬁﬂiﬂiﬁ 'ﬁ;&?ﬂ?ﬁk*éﬁ 1 M&H’vkﬁ‘?‘?l‘ﬁﬂ
4t H & MBR AIMMR F8 4 1 5k )if“%g}_ﬁii’/]ﬂﬂ (g 1), ﬁﬂﬂ{*’ﬁkmL }’*HUQ’E%EBB’J
L% 3 FRCEBUP 8 L F T LB | S TSR A AR AT — R S RS, Fruin
MBI V\]?’ﬁﬂltgﬁ 2 cnr %4%1¢@%%@m@%iﬁ FIR3 HF,{G{JEJ_@?MK@Wﬁ%%@,‘Uﬂ']ﬁiét%ﬂﬁ
*4,iﬁﬁ33ﬁfif“%%ﬁxﬁlﬁ$ 4 5% . TF‘BJJFHH”E P PR i JE 3% P AR PR A J P (LA N/VSS i) L1

b 1A TR e SN B8 P A SR AL B MR 10 mg- (goh) VRIS mg- (g-h) T RS
LN 0.03 wm, B A B T AR 4 5104 0. 050 m? R, UGEZE T A —E 09 R A .
F10. 066 m* 4 BRZH {4 I 6 1 B, A T TR A A MMR P2k 3538 /N 3R (C. vulgaris ) VE R 52

FEYS) PR MBR A K. AL CE KR, T rh ERME GO RS, SN 20

E MMR NP5 AR — ), 38 of i ke B AT g <0, 0F Bh R E 29 4 x 107 4~ -mL ™"

AR T DA AR, R A K L3 SRR AR

JIT T SRRl B AR R R AP R TR A R AR N AT G T FH I 7K R A 400 0 s SR B I K T 7K HRL

JELHPFT AR 0. 101 m®, 78 S B g 40 38 15 B IR H L 2R 48 I T BR 3R XN, o B LAY R

5 A2 000 Ix, EREFEIIISERE L M 12 he 12 h 5956 (NaNoO, ) | B R — & B ( KH,PO, ) F1 % 4 B

BT MK, (CeH 0 ENTG Y ) NP C Ui, ﬁﬁu/\ﬁfﬁﬁa
WIS B2 i POV XS B VRO A il s 45, REE &EN(NaHCO,) 7 pH £ 7.5 ~ 8.5 Ju N, iz

WG G Bh AR AR R LR A O =, ks R BAOK RS EN R 1 B,

F1 EIEEAKKER

Table 1  Characteristic of experimental wastewater

i E| NO; -N/mg-L ™! PO; "~ -P/mg-1.~! TOC/mg-1.~! pH
S BYB (451 ~33 d) 5.15 1.20 151. 69 7.7~8.3
552 BB (55 34 ~50 d) 5.15 4.74 151. 69 7.7~8.3
953 BYB (4551 ~65 d) 10.21 4.74 151. 69 7.7~8.3

554 BYBL(EE 66 ~91 d) 21.04 4.74 151. 69 7.7~8.3
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Fig. 2 Pollutants removal efficiency of the anoxic MBR-MMR system
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