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Abstract: The wastewater treatment plant (WWTP) of an industrial park in Shanghai has a total
design capacity of 5X10* m*/d, and adopts “one factory dual line” mode with each capacity of 2.5x10* m*/d,
including one chemical wastewater treatment line and one domestic sewage treatment line. The main
treatment process of the industrial line is MBR using microfiltration membrane. Ultrafiltration membrane
is used to replace microfiltration membrane in MBR technical transformation, which significantly
improves the operating efficiency of the membrane system. The changes of membrane flux, membrane
aeration energy consumption, and membrane cleaning cost before and after the transformation are
analyzed. The operating data show that MBR ultrafiltration membrane has a higher sustainable membrane
flux than microfiltration membrane. When operating membrane flux is 15-20 L/(m’+h), transmembrane

pressure (TMP) is stable below 10 kPa, which is much lower than that of conventional MBR microfiltration
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membranes. The effluent quality index is better than level A criteria in Discharge Standard of Pollutants

Sor Municipal Wastewater Treatment Plant (GB 18918-2002). The aeration energy consumplion per ton

water is reduced by about 40%, and the membrane cleaning cost is reduced by about 44%.
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Fig.1 Electron microscopy of microfiltration membrane
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and ultrafiltration membrane

B 7 ity IR BB A8 B T, A B8 s o RITRIL S A
AL CEAMEK BT AR E) (GB 50014—2021) 4k
BHAR 15 75 7K 19 MBR B 24 [0 4 e 21 15~25
L/(m*h) , X REWRE [RIAE B 95 7K A PR )l 1 T
BB, B e 1 N FH AL A7 B TR MK MBR Y
VA

TENEIZ AT REAE 7 AT , OCBHE T2 A e ool A JIE 482 Uk 1Y)
UK B SRR AUK e S Ve R iR OB X 18
A7 R 38 e I L P T P A = AN R AN G . B
T RE Mk R A AU AL G Y 2 L AR I UL B
R R, T L AR RSV UK LR IR . H
i, AE— LB 80™ B T BUE 16 75K MBR 15K AL BE T

T [ R — 28 5 MBR 77 5 B RS SR B
30 1~4: 1, EE 4 S MBR 7 R RK T
ALIREI5:1~6: 1, 7EE PR XUk ™ H bR i Bk
SR I RRRRAE T V5 KA B TR Y G R
o AR E R T B2 bR B AR TR
R - [ A W) RN 88 ) (T/ZGM 004—2021, T/CSTE
0051—2021) , MBR H 25 £F i P77 K H<6: 1.

X Tl R K, pl T R e ) 8 3 HRO(E 3 IR
T A I T K, B AR TR A B T R K
MBR AYFEVE K E 23 T BUAE 1S 15 7K & o

B A A S B R R T A, 75 K A B AT
FIRREAS BT R g, B S BT DA K < IV 287 i
“UEIV 27 R HEBOPR ME R I H o FET5 K 95 IR Ak 1 B
R FZ T ALG 5K wAEm FHAEKT &k
J& BN B 2 T s K SR IR ME T KRR E] T
COD<30 mg/L . TN<3 mg/L.TP<0. 1 mg/L, £ i 4b 3
T B R K B TR A , 38203 1 — 25 TR B Ak 3
B EOKbRE . MBR M UE AT A T8 17 AR 5
RV 5 R U A DU EL A AR A 1 I S, T
)25 52 BT KA St 4 25 B b V5 K B R AL N
i PG e 2 B B

gl A R T B X 75 /K A BT MBR i
WH A48 1T /MR MBREBIEIEAE %) 1k TR KAk
B b R A B0, O 5 R e ) O R AT X L
T TS AT BRI T | R RE AR R I Yk AR 11 AR
FEAE L, LA S MBR R 8 5 F Tl P K A B 53
EF7 e E
2 WMEB ML
2.1 TEHEE

2 Tl e X 75 K AL B B B A 5. 0x10°
m/d, 43 A IR ST B AT Tl R K R 36 35 K 4% T
AL BT A BRI 2. 5%10% m/d, o,
Tolb KA BRER Ak B AL TR K A B T2
TR < PR 7K —> ML M —> 45 T 252 5 — At A A 4 Ak
WA DTt — V8 5 3t — e SR A DTYE L —AAO
it —MBR— 5L 42 il 48 Ak — B SAE Wik b — T 7
T — 3A R HERL , Bt K K B I (kAR ¥ K Ak B
T35 Y W HE PR HE) (GB 18918—2002) (19— 2% A #7:
HER G 7K 256 HEObR E) (GB 8978—1996) ) — 2%
PR, 3L 23 Wi bR . BT 8 45 MBR JE AR I8, 45 4%
[ A 8 & MBR 4148, It 64 ERELL A8 . &t

« 90 .



%41 % 8 ‘f}’ 2 K HE K www. cnww1985. com
HE KK LR 1, 423k 2(Continued)
F1agitit HkKR i )%ffﬂgﬂlﬁf )%ff“:ﬁgiéﬁf fﬁgﬁlﬂi
Tab.1 Design influent and effluent quality ey =0 = =
T HFLAE/ 0.1 0.1 0.03
COD/IBOD) SS/ | B/ 50 ) EAG/ EN 7Ll R PVDF | PVDF | PVDF
JH  |(mg-| (mg- |(mg+| (mg* |(mg- |(mg- |~ """ &

Ol (YY) | (-1 JE 22 R A J7/N 200 200 600
dEk K E| 500 | 350 |400] 45 | 70 | 8 BRI IR KR/ (m-h ) | 130 90 150
HokkJE| <50 | <10 [ <10|<5(8)) <15 [<0.5]  <10° P RBE B/ (Lom -] 1007 | 1017 | 1565

i . i Jebrizd T GE i/ (L-m™-h™)| 10.16 7.03 18.03

PCLAR T 2016 AR MIF BA MR, Toll 2 2. 5 BEE M Emin | #0071 | AHOFF 1 [HHOFF 1
10" m*/d % MBR JE Ji >R FH 3% [ 7 — 42 i AL AR iZ1T TMP/kPa 15~25 >50 <10
0. 1 pm THIENE 1217 34F 2 5 U il — k) REAEE VR SOK [ 9:1~10:1|10: 1~12:1|6:1~7:1*
R P IE 5 U I FBE S5 I 0 P 75 iy L 4 MW TSIRARIE (g 17) | 1215 | 12-15 | 12-15
SAEL . 2003 AEN) L% JE M B [ EEARREE] 16 AN RBAH| 1K/

© ’ SN D ey Y\

e P IR . e IR UK LT R AN T 60 1, (5l 455475
— 2R IR L LAY FLAE S 0. 03 pm AR T8 R, I X B FF A S RUPL 85X E 32 47 2 AT AR SR Bk (0
A RV I 2 KU v i E S L B A R T O FR, X A PRI X, R, SEPRas AT A0K O s T

S A e R A

A, DA %) R AR AT R PSRRI TOKIE
2.0 PEEFE 2.3 BITRRSMW

TE SRR U8 T, Tl K b BRER i T i 2 2.3.1 JKEAMTMP

1817 34EZ AR R J2 2 R U IR KB R, H i
TR ™ 30% LA L, Hiz 47 TMP 2135 5] 50 kPa
Pl k.

AR YA R ] — — B #0777 X, B i
o O AR IE M A it 22 S . i TR R
1) DR 1] B — £ A R L O LR AL AR
90.03 wm, [ e R R AR, PRI B AR B 4 4
KO DR FF AL, E R S 5 B S 2 0 1 e i AR
D D IR MR R 208 L ) £ 2 T B L D Gl S D
135%.

B2 AT AR5 AR 5 IR s 17 AR A
34T YRS AR 2.

®2 BEARRASHXILL
Tab.2 Technical parameters before and after

membrane replacement
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Fig.2 Variation of TMP and membrane flux with time for

membrane tank 7# and 8#
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Tab.3 Analysis of the membrane cleaning cost

before and after membrane replacement
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