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Performance evaluation of MBR membrane process in
advanced treatment and reuse of industrial wastewater

Yinghao Ying
China Stamp Ink Co., Ltd., Shanghai, 200120, China

Abstract

With the growing demand for industrial wastewater treatment, MBR membrane technology has gained widespread application in
metal surface treatment industries due to its superior advanced treatment efficiency and stable effluent quality. This study analyzes
a wastewater treatment system employing an anaerobic-acrobic-MBR membrane process at a metal surface treatment facility. The
system, with a daily processing capacity of 150 cubic meters, addresses high COD levels (3000-4000 mg/L) and foam issues in
wastewater. The effectiveness of MBR membranes in removing COD, suspended solids, foam, and other pollutants was evaluated.
Through comprehensive analysis of membrane selection, flux calculation, pollutant removal performance, and cleaning/maintenance
procedures, this paper explores the advantages and challenges of MBR membrane technology in practical applications. The research
demonstrates that MBR technology can significantly enhance wastewater treatment efficiency while demonstrating promising reuse
potential. Finally, the study outlines prospects for reclaimed water reuse after MBR treatment, providing valuable references for
advancing wastewater treatment technologies.

Keywords

MBR membrane process; wastewater treatment; membrane flux; pollutant removal; reclaimed water reuse

MBR £ TZ 7 LAl & /KR E 418 5 [o] A R a0t gE 14
hEmER AR AT, FE - L 200120

=

A Tk R AR E R R B3 m, MBRIE T 2 B 24k 3 69 IR B AL B2 R AnfS 2 04 R R 48 R AL 24T b P 13 5]
A, AIERTEERBEGAES LI FRENK, W T RKAREHFE+MBRIEA T T B R %, Z A%
B A AH1505 5 Kk, APRTEK T 4 5HCOD (3000£4000mg/L ) A=K B M, 3F46 T MBREEE £ HCOD, &if4h.
BARBIALT Jeth 7 B ROR , Bk EAE BB TR I RARAR L %P TAEIRALSHT, KT TMBR
B SE IR AP e RA Sk, PR AN, MBREEL LS A 2GR B ARG EAR, FEARFARARS, RE, &
SR TMBREE B AKG 69 PRE AR R, ABERLEERGHE—F LRSS

KA
MBRAEE L ¥, BRAR,; BBE; Fikrh; FRER

13157 2 MBR [E T Z2#tik
BB IMREIR AT 8 5 T AR R TRIVEDREE 21 MBR A T2 EAEE
Tt @EFRMEAIR TV KRR TR T m R 2K MBR It T 2564 T IEAY 58 5 A IRl R, TEE 7Kk

TEOER) KT EEAE TN 15 COD . i FMRIR IR gy b ool 7 sy s N R e A, % T
%[\ﬂaﬁfﬂﬁd— s %E?IXEI)J\Z%/@ El §F$§%+jkbk7r/ﬁ\(ﬁ:o H%E#@&@ %ﬁﬁi%&@%%ﬁ%éﬂ,{#é%é E/\jj‘jﬁ R ﬁﬁ%%ﬁ%%ﬁ%%%
Bt f P ST R TIE mkeptm i, SR, WA
gy DT AAORIEN . MBR BB NOTL e, A
o et 57 T, R ZHel X

PO . 12 By,
SRR, BRI, AR AR A ;g%ﬁ¢?miﬁ\igﬁiiji?g%ﬁzzfﬁf
cpKIE kA, SR T R IEER R Vit IERERSEAAR. BE, et

5. OB TS AT LB i SRR L K
., EHESERAT, DRSSy, RIEk
ST T

[fEEEN] HxS (1984-) , 5B, AR, T2, M3
PSR MR =SFBIRHF

71



ESEMERNE-F065 - F11H 2025511 B

2.2 MBR FE7E & 7k b 22 fh A9 Bz F ERAK

MBR [l§ T 2 7E Tl BB /K 4 FRATISOE Wi A8 51 T T2 i
A, CHEEGHE SR EENUE KNS A 5 COD. Y
Bk, RO RO . SRS KT
Fb, MBR [T 26805 B 3% 1 i K b R RO RR Ak BT, HL
RBZFINRRBA RO, 72 TSR, AIEE
L. AT, &EREGIE T, ¥R MBRETZG
BB BRIRESEEWGIETY, BAGERSH
WERENEEES T, #H MBR B T 2330 HE 5/
COD 4 57K RRAEME. AN, FEEIERAR AW &R,
MBR [EOPEBER MR, MR AZ SRR, EHAETES
SRUASE] TR o

3 ERFREAEEKNFFRSAETE
3.1 PSRBT R KB i A AE

PO e 7K AE < o8 2% T &b B A v e T A B K
Kz —, BEEESIKENAY (COD {HEiE 3000-
4000mg/L ) | EiFW. RN REEHS. TR
il FRETSIRIERIFR S 2, X CEuERE A5 5
BT RS T4 G, PREATER), PN T iR
IKEOSLFERERS . HEAh, ETBRK RIS, Rty
FRELAABRIX Bk, M T BRK Y IE R R, tE28k
7K COD AR R AU (A5 H AR b P R v 5 R HIRF R
ORI AR
3.2 WHEKLLERIZH ST

HAT, SmAmACHE RS A E g2 1)
PIRRAL AL TR . IRAEAAL TR i B A IR DA IR A=)
[Rzzs (MBR) @03 Br. W12 b EM BB iiE 52
BRI B SibiE, BRI D B Y
AR, (HX T 15 COD K Rk R 2B Rz
AT S BRAGESR, AR TIRAE + R
+MBR [ T2 S, HA REGHEA By TR K ik
AN, MR AR R AR AN,
MBR [ AZENIE A i —ERi2k, AR RIS s
RE, FBRTREE RO A NTRL, M R e 7KK R

4 MBR IR TZRyEREIT M S XBSH
41 BEFESEEEITE

B MBR BT E X BE 25, AR
HERE AR AR B KRR, AR OB T S A
AARETLE, R SRR, —RELT, BAE
FEHEREAE 0.1-0.4pm 2 IF], DUEAREIRBK R 0ERIEY
BSRITRIANE . DA RIS B R B ERGR, [
BRI SRR AR L 5
Q

J:E

72

Hrf, JohlE@E (Lm? - h), Q AIEMIEEFRE (L),
A NERESCS IR (m?), BRI, BEADESeRi
i, AbFREEKAOBE TR .
4.2 [E7kH COD, @ik R HMITEMAERIR

MBR & T Z RIS 7] DL i R K A R GERIE 1)
5 QIR FE RS EE R AR I, DU TR RoR T R4 E 2w
QbH P K fEE A MBR JE A ZERT G0 COD. JRIRE ., &
TR S5 G AR (S, 7E#E A MBR 248/, FE/K
Hhf) COD {Hil 4%, 5% 3000-4000 mg/L, [filhbHEfEHY
COD B REASIAZE 300 mg/L 47, FMR ek 90% Db,
JE7K AR IR AT 2 MBR I T 2 ) — /S sEFRAE
AAFRATEATR EEERA 500 mg/L, &t MBR JELMNEG, i
RIREEBZW/, Me% 50 mg/l 7245, Bk AR &
TBE, #EA MBR AZEHIE K RIEIFIREE % 150 mg/L,
L AMRIERE R 10 mg/L, FEREERIFEIHE. 5, MBR
T T 2R RENS A R K R s ean g . s, ik
— P KR, XEEdE S MBR [ T 2 RE0S T & FEL
T PR ) 2 Bohis Uik B, R R HE KO R R & oK ] F AR
e, EEFEETL, FTLIES] MBR JE ARSI S Kb
BER K TR E TR B, R 1.

& 1 Kok COD, kK H s m RBREER

et CrEsiy SOFERT () MRS (HIAK)  FBRE (%)
COD (mg/L) 3500 300 91.43
ORI (mg/L) 500 50 90
BIFIRE (mg/L) 150 10 93.33
FEIKE (mg/L) 40 5 87.5
BODS5 (mg/L) 500 20 96

4.3 MBR R4 32 R G 1 BESE

MBR [E A GEHITEREIHS M 2N B S, QRIS
B EWERE | RSB ARETIRERS .
R IR S BRSPS, TR Sl TS 5 4
OGN N BREE AR DB DU AR

Jinal=Jinitial X (1-Pclean)

Horfr, Jinal A1 Jinitial 43 31 4 7 P A5 B B0 &
Pclean WIREHZEE (%) ZARNH TR @EE
PRETBOL B SRS E N LR R Rt 1B
T EZERR,

5 MBR [ERIF XS 4P
5.1 RiITHHEE 5iERREE

5 Hul s 5 A ENITY . TSGR 3=,
ENGHREZDRIR T/KP EIEEN, THSEYEh T
KR RS R, A R T
TEBERTRE RIS . $I0RER SR, s s
R EUERE T Rk . s, B



ESEMERNFE-F065 - F11H 2025511 B

(A AT 2 B TS LR 2
5.2 RiFHEINESRIER A

N5 BLp) ™ AR R E T RS TeIN# . 7€ MBR
A%, MERERGERNIRER, BolEsEE M,
SN PR ALFRRRE . REm s AR b E Ty 5 AR R 1 B K
I, B R D S IAE R 70%-80% i, 18 TSt TiEbE.
IS5 Ui R S EUE R IR R0, #—
Wi A RN FRRE DA A dr o B TIB RSN, BRR
S AR RSB P — N R E . MR E
2RI HEIN A T A T IR 10%-15% I, ZRARERE T
R KE S5, W TEk. B ENEeEEEss
FEDARAE, RIDIKSHRA IS AR, RS R
BIBUINE, DIRERGRIIRE R T, MZENETRE
AOUEIN THRVERAS, i8R REARFIIERIE Aoy, RIbFREE
IRTEIRISHUREEE . AR . RSB Ta R EHRE
MR ALB T A s K e, 5 5eR
FEiRt, RIREFR BN R, e BRI,
TE VTR NS SR, SFRMTE LA A B TR D AR AL
PEDERIE, IEIREERAR, RN E A RS R
BT,
5.3 MBR EZZMEIF K SHBRAR

MBR ARG 4E IS5 A (SPmE
FPkig . AT RRIXEIRE, AR PAUIRERS . IR R
FAIGRAG IS S HE T flan, SILEREIREL.
EieEREREA L. RSB ITHSE, #E TR
RS GY, REIRER A4, BN, TiEriEeins
FRZHERCE R I R R A S R R e B TR

6 MBR R 7k 57k Bl AR E

MBR ARG, HH /KoK B i & B K B R
Prifke HhoK a] FFRAE D BIE 220 H K K BTEDK, /
fE COD, HH. W, MR, MBR IRRES AL
B/K P AN AT, AR K 7K BUs 3 (0] bR

o AE TS, 253 MBR BEGFE RO /K RT DU T A 7=
HK ., VEGK . REEA/KS; (ETRESs, WD T8
b EREREA R IS . FEE R RTE EE R 563,
MBR [EANFE 5 A R K [ R PR 12, R R AR
JEESRHIX o W S IR S S5 A bR, MBR R T
ZORDERT T K HR R, A/ RIR I rT RS
BETRARZHE, WD T B R/KIR RO

7 45iE

TN MBR [ T 27E Tl /KGR A S ] A 7
A, nUEHIZEAREREEEENMNS . e aig
ERae . FRENAREEDU S Gy s ERE, A
AT KBRS B T T2 e TEHRAEL T il
2. SR T%T L, MBR LA R TIESME TS
T S ) e BT 5 A R X P e R O AL PR IR IR, B,
TR 5 2l AR AR AP, anf s s SR st
RS . ERTERESR, AR rIRa B TR T B Rk,
HSR MBR L ELERERENIB AT HAFE—E Rk, (HHAEHR
FrEEK AR . BEIREAEES Sy (R PR IE AR S 5T
B XIE ST, RE BN AR B KA ERSR ) R
W& A ME— % g, MBR L 27 Ll g 7K B b i
FARTSRABEIN) R
23
[1] PR EIES Maain. Talls /K b F s 25X AO+MBR T 2 1

FHBFIE[I] R S SRR, 2024,5(17):5-6+30.

[2] X< 2 W, ke, 20 BRI 21N AO+MBR L2 7E Tli5
AR Rz ] A A 7K HEZK,2023,39(20):83-88.

[3] P, E iR SR, B R E . MBR- SR B S AL
e Tl 5K B AR S TAR AR IR FAI].45 7K HEZK 2023,
59(09):63-68.

[4] =FLFABAO-MBR T 2 AT Tally5/K b8 FH s )]0
4K T,2023,52(05):678-680+684.

[5] ZEsesk. TAli5 /K FE MBRS A TiREHIZE S T 2B TR
AT AC TR TE,2022,(30):49-52.

73



