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Research progress of ceramic membrane technology for drinking water treatment

CHENG Xiaoxiang, LIANG Heng

(State Key Laboratory of Urban Water Resource and Environment( Harbin Institute of Technology) , Harbin 150090, China)

Abstract; As an important technology for drinking water safety guarantee, membrane separation has its promising
application prospects in drinking water treatment. Due to relatively low fabrication cost, polymeric membrane has been
widely studied and used in membrane separation technology for drinking water treatment. However, some
disadvantages limit its further application, including poor physical, chemical and thermodynamic stability and short
lifespan. Therefore the study of ceramic membrane with prominent material advantages becomes especially important.
In this review, the classification and characteristics of ceramic membrane were introduced firstly; then the
mechanisms of filtration and membrane fouling were analyzed, and the research progress of ceramic membrane
technology, combined process of pretreatments and ceramic membrane, and surface modification technology for
ceramic membrane in drinking water treatment were discussed; further the prospect of ceramic membrane technology
in drinking water treatment was presented. The optimization of preparation technology, enhancement of the study of
mechanisms for membrane fouling and pretreatments, and the optimization of hybrid processes are becoming important
research directions of ceramic membrane technology for drinking water treatment.
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Fig.1  Scanning electron microscopy (SEM ) image of an asymmetric
ceramic membrane
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Fig.2 Schematic presentation of retention mechanisms for low
UF and NF ceramic membranes
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Fig.3 Schematic presentation of classic fouling models

T2 ATRESRAERNK
Tab.2  Equations of four fouling models

TS5 YL AR B
TE A % Jo=J = AV V Hyih uE AR
brifib 28 e+ B=]/V J N
[ 1 € Injo-InJ=CV ¢ Ryst U i)
i = (171) =(17Jy) = DV A B.C.D AWK

JRUAE BB R K A B AR 32 31 Ok 1 22 1 5
T, G T TS Y I B 52 38 AR X 8870 Munla 4502
WSS T A I 3R TR R B I SR R AN SRR |
A UF B g TS U, A BB FEIR 15 Uk LA R [R135 JEHL
BN, B SF S EAZ ST RN G E R
S IE S YA Y T AR TS Qe 5 R S e P DLk
PHRTG G0 FP50E KB, A AR TCALORE 19 77
TESEZE IR T P B IR A 52 4315 . Lee 551 M A L
HRTS e AT Fp B0 TR AL T - BB DR i B A Y
AR R ERIBCRH R LK £R S TS G e
OO W T ME B8 15595 5 0 M b, 3 lEwiksE 1
Wi T2 F A LS B9 I e AT D, A BRI e A TR 7 il
WS YWt 58 vh R AR 1, LR B i 5 A pLUBE A
FRTR) AT e R HA L Bl e ) 975 et ) B 555 s 4
iV NI BUREE X (U RS A - SN S R G h 88
AR ATEVERCR , Al ) B A kA2
HADNIHIE 1 AF ST ST, Lee 5515 %F UF B I
AT RAEAT T 00 4530 T RIS,

4 G F FEA AR KA FE o iy B

M 20 40 80 AR, MF P 8 BE T 45 o FH T
JKAL BRI 80 AEAR A, UF B e Jikth e /K Ab AT I8,
30 T A B i R 45 RO K EL AR KRG
FHZAE vk | 0 [ 25 b © T B (8 P B 6 T kA 7 A
AR 7K A 7= A fr 24, BT 89 Andijk T KT 2R A
PWNT 7 ®] W & v K 2 R, ft K 68 51 1k
120 000 m*/d, T 2014 4F 5 A #5=iaf7. H AW E
o7 FF B e MF AR AL PR FH /K e 2 1 L 5%, ik 3] 2015
A At AR 137 MR AR KT A 117
AT HAL A 1998 45 H AS— 8 b B BEAR FH KT BBl
DI B 1T A B R IR AR TAE T 17 22
A HASHEEE Kawai TRFH/K) R E ISR T2, 7
JKBESTE53E 171 070 m’/d, J2& HAj A i R F %
KT Z—, BT 2014 -85z 1 7. AT, HyE Choa
Chu Kang 7K BIVKE R FH B B RS AR AT+ ks, 12
T KAE S 290 150 000 m*/d, Fiiit T 2018 4E i3k
SE R, JiR R B A B e B — JAE B BROK ) AE
] Pl g P A 5 R A6 AR G e e, T L AR A Fr) P
2 Ak PR it 2 R AR Tl K Ak BRATUSE, A7 3



4. oK OE T

AN 55 48

T4 1 1) ) AR B R R FH 7K Ak R 40 35 22 Ak
T NS FH B B, IR S AL AL

HHEE FAEGE R K AL BB R MF L UF P %
HRRE T A A B B JIURL A W B oy KT
F ML Bottino 2 R FSEFLAE A 0.2 wm [ MF
i e RS ] £ TR K DK b ) RV A 1
FRILT-2EB15 DL LBE, [FEE, TOC F =50 H B A ik
B LR35 64% F1 56%. Sui 257 R LA
Sy AR RS EIE B g A B R T A B AR R K, R
JK A O R RS s R R R R A5 e 4
T IR K B A e AR AR . LA BE /N N
BEZE BB X /N4 T A AL LA — 2 1 25 BR. Alpatova
SRS T NF P (R 40 TR AL ku) XK
PR PR RR T AR R ST B 25 RSk Al g i) K BR AL
BB FERRI /KBTS 50 T, B B R s A b 2E 2 1
EBRFEN 22.7% ~40.3%. T4 BT 4
TS /N TP B R AR A BT i, NF P 2 B 4 A
FE AR AEFLAR T o 8 AR, T 2 2R Az
W 25 S 2 T W B 1 Domnan 5 17 19 52 1) 55 5 AL AR
Lb, B B A S K MR RS e Mk RE TR A8, T DR RCR T
o L R B Rt Y e B P A AR 2R 2 A RS, 45
YRR & —Fh BLIE M2k 68 T 2 AR AE SRR FH
B AT 8 T2 K K BT B R # e, W e i K
RALFRRE A B, HAWHE 1T 4551 A B T5 Y ) .

5 MEBMTAELS T LM

P T BT T Ak B 2 e P g 95 e AR TH TS Bt
Y2 BRAGRE A B BRI , A4 R, 5% T g e 5 i ik
AT I QLB ZS | AL TR BB 355 P 2 IR R DA e
SE A S BOAER R LU Sy Bl 8 I i T Ak B, LA R
SRR AL B - P e i 4= AR T 2 A — 1R U
AR T Z (18 4) MHh, 2 AL T Z M A5 Ot
AL AT I A T P 8 JIR iy Ak L AR P A 5
Hh AR S R AT RURUSE A N B4 R AL BE AR
VB B e WA PR BRI TR T 1 RS 23 Hr.
5.1 RgEfAE

TRBETIAL B AN B IR B2 5 S, DA i 97 22
“f 3 PR B e IS iy T A BELAE 3 2o T 40 WU 2
FL R IR BT L R il A A T TR B A 2
(7K {5 e SR AR U R URE , M T A ) i
TRk AR B TS LN A 5 FR
PN A TR BE R 55 K BORL ) | TR LA R B R B9 6
IKAER > T A HUVE DT B AR, TR AR T 5835
T A4 75 S g A, 3 i AR AL T 2R 1A 2 ]
Xof SR T 5 A 982 AN ] 39 75 B B FE . T 7K
B AR P SRR B, e B I 2 DU R4S

FARA R BR b R S 1 5 MBS S T I 4 fih. 3 5 K
T B gk R T 3 , DORR A 2R 98 DF)Z B i gt
RSV NS N SCE O N el 20 -3 W R4
I, BB R P SRR B Y R R MR R
T, 2% 7 HE B Sy B A U DF I A DL U
U AR BE IO B LB U S Qe iy i ROk
VIR & 1, B o 7 JE 2 TR A mT Bk 2 Bk O B DF
JZ AR S R R G .

%}:‘ ifﬁ . ' S—
RIRIRE gy o
(a) THUAL 3 - K Be P 2 AR T2

Ve I
(b) — AR FE T2
4 MBEENBAAEASTIZIE(REFLEHRG)

Fig.4 Schematic presentation for the combined process of

pretreatment (e.g. coagulation) and ceramic membrane
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Fig.5 Schematic presentation of the mechanism for membrane fouling control by coagulation pretreatment
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Fig.6  Flow diagram for the integrated process of PAC-MF ceramic membrane
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Fig.8 Flow diagram for the combined process of ozonation-
ceramic membrane filtration
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Fig.9 Flow diagram for the integrated process of flocculation-flotation-ceramic membrane filtration
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Fig.10  Schematic presentation of coating methods for fabricating ceramic membrane with nanoparticles
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