V. WS TIESFIR % 143% % 6% 200% 6 A

Eco-Environmental Chinese Journal of Vol. 14, No.6  Jun. 2020
Knowledge Web Environmental Engineering
@ http://www.cjee.ac.cn E-mail: cjee@rcees.ac.cn S (010) 62941074
E wERE: SRS
B DOI 10.12030/).cjee.201908163 SIS X703 SCRRFRRTS A

RR, Bt E5EF, 55 AP0 T 2R BOR AW IS YRR [1]. BREE TR0, 2020, 14(6): 1481-1487
YU Lijuan, WU Pin, WANG Zhiping, et al. Membrane fouling characteristics of the mixed liquids from different stages of A0
process[J]. Chinese Journal of Environmental Engineering, 2020, 14(6): 1481-1487.

2 - — YH AT e V—= ) S
A0 T EA Rl B B ik 6 vk W {5 e itk
w4, Kl TEF,RE BAS
I W3S K% IR %5 TR %P, 1 200240
2. | Mg 50 38 R 2E R [ BRI 2= e, L ¥ 200240
3. L IEK S RHECA R A E L, L 201100

E—EH . RWIE (1993—), &, MR A, 5 Irm . SARKRAEY AR E-mail: 13391289587@163.com
MEFESE: EEY0977—), B, WL, BIEER. R KAEE AR, E-mail: wangzply@sjtu.edu.cn

OE R H AR R HERARE, K A0 TSN LR A 4 v KK S B R i o R P L R S
5. SHESOLEIE . T A LD RS X AP0 T4 B B A I RS e v T B X N £ T G ) i
100, WIS R MESEE T A0 T 25 B Rtas 5 0. SRR W] A S BUR & 0 A0 18 1 1
W TR M B A B IR AW, R a LY &b, HEZONA G R AR TS B 09 R 71 1 1R 6 R 1AL
AP Y TR S SRR G Wb A R MEA LY, EEONESER . AR, &5 5 RETS
Qoo PRI, UU7E 92 PR TR ok R AR T A R B i R K O3 B, AR RO e KK B, 3 RE AR AL A
Bei5 g . DL ESURATY A MR T A20 T AR R Bt %

KA A0 TZ; WA RS SO R B

T 6T H 2 7 5 A 7K 5 U SRk DL SRR R S SR A AR TR R, B TG A HE TR A b T K Y
A B KK B bR ETEHE— 2P B o ST R S BT TS KR ROR T K AR BT AR A e e
AT B RN A TR AR L Breb iR . KK B SRR A, T araE K
R A R B A M B R B R A A TS KA B T 2 SR GE Y IEET, AN P i 22l T
2 5 A L et S I A A 2H S LA R R A I T 2 B A BRAKCRE RN KK B, HOs AT AR R
B AKOK BTA B n 32 71, BB T YRR AR B bR, B R R AR, 3 Ul B IRZE R T
R T R AR A BGE RO FIAT I . TESCPR TR s b, A0 L2215 /K Ab BT 1
)T, BABREE h AR R B BT 4 . VIR AN [ B 7 i RN SR Ak Btk R 2 A e Ak B
BCRM AL, HSBAMFREESX THA A0 T AR E 2 82 2, sRifi, Tigs
SR TGS, LA A4 BT Kl I 5 e 0 R B A L Ao T A B — R PR A A
Iz s ) EER

CAMRN R, BRI E T A0 T2 AR T B, HE TS e v n] BRAF 7 B & 25 7
NI, ABEFE R ZAEDOE . LLAMGIE L S 7 HERH 5 A R B IR BT T A0 LA
YimBH: 2019-08-29; RAHEHA: 2019-12-11
HEEWE: FHZOKETG Y68 58 6 RBHE 5K % 50 (20172X07206004)


mailto:13391289587@163.com
mailto:13391289587@163.com

1482 ok L OB ¥ M 145

[7] B BLIE & B 15 G el #8% 1 ASR] B B TR 45 Y0 P 8 0 W0 N g A ML S IS 2 11 1) 75 e AL
il L fFE H T A AP0 T2 rss it it 5% .
1 MFR5RE

1.1 SLEE

ST A20 T2k B i AR & 1T KR ’ EOERTY | ﬁﬁf%lﬁl‘bﬁ??
7R KRR ZE DA | B4 T AL LR EA = F | 1
VLU, 2 UL K S R TS U K A ]| o] o % '
W, T VRO TR s B AR A A > e a3
GLIE, IR AR A S R e L
TR . R BRI A BT A RO R B1 AOIZXRELERER
AR 3. 6. 121, REMBE MR B AP Fig. 1 Flow chart of the A’O system

L R E AR E
1.2 BIT&H

SEG AT IS VR B A I AT XA S k), ik B A 150 mg L', A M 30 mg L'
NH,CI 80 mg-L™', KH,PO, 5 mg L™ FLiil, DABHIAETETG K. & WIREBUKFIREA . B8 I & IT
R AW AT E R BT 38 B, T /K RS I A KA SR A I 7 BV 0.45 um AT MK RS 08, JFF
4 C AR IRAE -
1.3 JKHEERES RN E

JIES 308 S 119 /N BT DAAE Ry o TS e R R B AR AR 2 — o FETEE R T, KRR ) 5 3
AN, R UGB I R K, RS BTG Y. AL A IR 2S5, AEfEE KT 20 kPa
T AKAE , MRIE K AEALE — i B[] P 35 2ok 08 B8 ) 7K St R DAy 25 7K RE A BT e v g o DB R R S 47 4k
F MCE i, P44 HN 045 pm, AR EAR R 4 em, FE 5 091 F 58 777 0028 (D).

J =V/At (H

X JABGER, Lm>h)"; A NARERA, m? i iEatE, by VO E] ¢ g A K RE
&, L.
1.4 TRHAES I

K F HITACHI F-7000FL %4 % 5 ' BE 110 e /KA 1 = 42 i, 3k 1 200~550 nm, &
B R 200~550 nm,  FHEEE EE R 12 000 nm-min', &5 & SR K AR EE A S nm, S H 5
B 400V, WRIEFEN A8l DA koS FREdh, SET206HH, wbfn S 5 m,
FEH] ] Matlab 2014a [ 325 B = 4E5¢ 6638 A hr S R B A B, 00 ek 4 (5 38 B b S B2k 6

I 2 't DX S8l BR 4336k XoF i 45 19 2 6 G35 B0H I R A7 43 B o 2 1 DX SRR 43 vk AR 4l 145 ik 1k A DL Ak
2 KL P 58 S U T i N R A Rk R IR E BRI AN S AN X X 4 T (Ex/Em =(200~250) nm/
(280~330) nm) FEHE M& A PR S A 14 ;. X 38, 1T (Ex/Em =(200~250) nm/(330~380) nm) FEAF (7,42 iR 25 5 11
s X 38 I (Ex/Em =(200~250) nm/(380~550) nm) FAiF & AR W i ; X 38 IV (Ex/Em =(250~400) nm/
(280~380) nm) F AiF 7 i P S A AR A 1 BT X8R V (Ex/Em =(250~400) nm/(380~550) nm) & 1iF Ji§ 51
BRI o o 459 ' DX 3 A o o7 (B AT R BURRL 01380, IH— AR ALBRS , Z0 B7 45 9 0l IX 38 A 26 otk
JEARET,
1.5 BN SFRENH

EE W5 35 (0,15 1% (gel permeation chromatography, GPC) /2 MK HH 43F i g, F H £ 9 o 43+ K /1
IR J5E L 1 2 ) i %k JC AT 485, 72 D0 A ML A X 43 I R A 4 B AR 0 A o



%6 RUIHAE . A0 AR BOR A 5 Jep e 1483

ARSI R ] Waters 1515-2414 1425, {441 4 UltrahydrogelTM Linear £ (7.8 mmx300 mm), i shAH R
AR, W I mL-min™', RAZRZIOCK A, Fl 40 °C, ZEFEE 20 pLo RLOR B e S
Aetr, LARHXT R B Gk AR , AR o BT i g A h 2
1.6 BHEMIINEESHR

B AR LA — R T otk S W ERERIE R, TEARD R, FH X KR th s g vk A
BLIHEAT PRS0 B KR 22 L3 ¥ R TR AL T 0 05 AR5 1) [T AR o 5 TR AR LK 24 1:100 Y L
BRRA, BRI R IBGE IR R T IE , PR 4em™, DI BRI LA B 400~
4000 cm ™,
2 HBRE51R

21 BRNB|[HKRSREFESHT
s e 2 A8 15 K R RIS e BR L BMAORL T L JCHLYE T AT AL W A5 A M R T BB AL b AR

FE . WERHITAR, DA S B0 R ) 18 =% i 12 -

AR R, Y RGEAEEE R ) T is AT B R At ik

B, TS R LG e, I
42 A0 4 W B 1 4 A e T 0 03 2 4 §
AN, TSR KRR IS e 0 . SR HAS By sl \
BOR AW 3 YORKREEAT1E i g 52 5, 4521 3 \
WLE 2. ATLAFE Y, G S B B TR G VB E 24T \
LR DA AN B B BRSO B BR L \
B VR IS T e O o S I BT A R Y I \
= < = & B L L YR S 0 i [T A\
e SPREURIBABA L 4 B4 O T —
RIS BN, B A S B 2 A0 TEIEE ARG REE
HAT AR e R OK A9 R B 0, LK e Fig.2 Membrane flux of the mixed liquids from
REAG H 7K 1SS, each stage of A’0 process

22 BRMNFHKOZLERKARIGTH

ST R B M AR R KR Th I R A L AL . W 3 TR, A0 T AW RS BoK
FER) = Y2 SRR AE SARARARL, EZA 2RO B A SOEE . o, 7 KO TR X TT 28 ot 0
(Ex/Em =225 nm/335 nm) J& T B2 MR . BAREE A B, A0 T XV A 26 1 (Ex/Em =230 nm/
410 nm) FREAEDRBE AT, XU A0 T 2K BOKFES A M2 A Y EE N EAREY
o MK K AN APO £ B BOIR A W 5 A28 G X008 B8 I 45 XS ) BV IR B S b, E— a0 T
25 I g K I M WL B AR Ak (181 4y, AR IROK, IR&CHE /K i X T L IV RS A
150 A7 e BRad b, X VR i, Xk T A AL R B AR B, (EH A A R R
XM K KR ) AR AR . e WA B L SR R E Y R, (R B B A, T
BEE G A0 E IR . IR . M A BB, RS RS PO E A T B, 2K
LR RO B ST A B D, TS R . W R SR AR P B R iR . KB T L A
Vg TREARY R, X, Ve TREEBEYE, mi—80A X 1+ T+IV)/(I+ V) 25
JE 1) A PT RAEAG LA 0 T A A A v 1, p B, Gl SR HR K 8 T A A R A DR IR At
Ko SR, KEATE TEHKED T, 5FRER, A50MEERE, XS RATTER R, i
B BB TS Y ) S E RO AAAT ST A20-MBR V5 7K Ab Bl AR Go BTG e AT M B St R B, R R
FISE 29 vl AR MR A, R 5 e SR ARG B, XS e i sk R T A M 25 o, th e 530



1484 5

i
H
i
g

i %14

Wk PR /mm

R PR /mm

& X IR (au - nm?)

400 400

350 350
g
£
;14
300 #2300
&
£
250 250
200 200
200 250 300 350 400 450 500 550 200 250 300 350 400 450 500 550
RSP /mm RS /mm
(a) JFK (b) PRA&h 7K
400 400
350 350
g
£
%
300 # 300
&
e
250 250
200 200
200 250 300 350 400 450 500 550 200 250 300 350 400 450 500 550
B /mm B /mm
(c) B4t K (d) f s ik

3 AOTNEIMBIR A RBI S SE
Fig. 3 Fluorescence spectra of the mixed liquids from each stage of A%O process
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Fig. 4 Compositions of organics in the mixed liquids from each stage of A’O process
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Abstract In order to meet the increasingly stringent drainage limits, A°O process combined with membrane
module is an effective measure to improve the quality of effluent. In this study, the constant pressure membrane
flux test, three-dimensional fluorescence spectrum, size exclusion chromatography and infrared spectroscopy
were used to analyze the membrane fouling potential and compositions of the mixed liquid from each stage of
A’0O process, the optimal combination of A’O process and membrane module was determined from the
membrane fouling point of view. The results showed that the membrane flux of the aerobic mixed liquids was
much higher than that of the anaerobic or anoxic mixed liquids, and the dissolved organics in the aerobic mixed
liquids was the lowest, which was mainly consisted of the macromolecular inert humic acid and microbial
metabolites with low membrane fouling potential. However, the mixed liquids from anaerobic and anoxic stage
contained a large amount of dissolved organics, which mainly was amino acid and protein-like substances and
easily to cause membrane fouling. Therefore, in practical, the membrane module was preferably applied for the
solid-liquid separation in the aerobic stage, which could improve the quality of effluent and effectively reduce
membrane fouling. This provides a useful theoretical reference for the application of membrane module in the
upgrading of A*O processes.

Keywords A’O process; dissolved organic matter; membrane fouling; three-dimensional fluorescence;

humus; protein


http://dx.doi.org/10.1016/j.memsci.2013.06.054
http://dx.doi.org/10.1016/j.desal.2012.03.012
http://dx.doi.org/10.1016/j.biortech.2012.04.089
http://dx.doi.org/10.3969/j.issn.1007-1865.2018.06.002
http://dx.doi.org/10.1016/j.memsci.2013.06.054
http://dx.doi.org/10.1016/j.desal.2012.03.012
http://dx.doi.org/10.1016/j.biortech.2012.04.089
http://dx.doi.org/10.3969/j.issn.1007-1865.2018.06.002



