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Abstract:
coagulation filtration with metallic membranes. The operation

Micro-polluted water was treated by micro-

and fouling mechanism of micro-coagulation filtration with

metallic membranes were investigated by electronic

differential system (EDS), scanning transmission electro
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(SEM) and membrane fouling model. The highest removal
rates in turbidity, UVss, and CODy, were 97.4% .80.9% and
64.6% respectively by using 0. 3 pm metallic film. The
specific flux (S) was increased gradually from 44. 44 L -
(m? « h+kPa)™* to058.33 L+ (m? « h+ kPa)~! with constant
flux operation and S was decreased from 47.91 L« (m? « h «
kPa) ! t0 17.63 L » (m® « h + kPa) ! with constant pressure
operation. The result shows S of constant flux operation is
higher than that of the constant pressure operation, indicating
lower membrane fouling in constant flux operation. O, Al and
Si increase obviously in polluted metallic membrane,
suggesting that the main component of the contaminant may
be aluminum silicate. The main fouling is cake layer pollution
in metallic membrane by SEM and fouling model.

Key words: metallic membrane; micro-coagulation; specific

flux; membrane fouling
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Fig.1 Laboratory scale setup of micro-coagulation

metallic membrane filtration
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Tab.1 Parameters of metallic filters

miH E 25 miH E 2
@ 316 R N
BBPH e BT e
. 0.3 pm/0. 5 AR
ANFRILE pm‘;l um dhemp 0015 93w
HEI A AR BB BRABEEZ 0.2 MPa
KE 20 cm FUR/ 950 Lt U8
W/ MR 2.2 cm/2.5 cm JnEF INERR

B2 £BEEE
Fig.2 Metallic filters
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5 YLk IR K — B S 18 K AR 2 20 A WL 5 4,
FRAY K B e b AR i b 2 K IR 35 G B Aw fE (GB3838 —
2002) TIT 27K A b o g K AR, B 3R 56 JR 7K SR
JVE 3 S T T 5 » BB S YK K. K
o F S, 72 JRORHAR H 880 — 8 B 4 08 - R A R
BRI BEAE B Rk, 1 FK & 518 £ 10 mg -
L A5 AR 25 mg » L.
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Leh™;A RBEEMH, m*; AP FHA/EREJ1,kPa; S Ky
BNBEREADTHEEE, MLEHERE, L -
(m? « h » kPa) L.
1.3.2 K&

R £ A A A (R 45 2 MU 3T 2 100Q,
UV-2550 &I 43 )¢ 0% B if, SEM S- 4800 H 3%
(Hitachi) 9 #§ X B F 8 85 L & X I 4 6B 3 X
(EDS).
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2.1 WER-SERASIZHKKRIERSHT
TEF AR 5570 O 3R & AL R PACLCAL & &

27%0, RED S BRI I 7 & PACH B8 hn &
H125mg+ L7 0.3 pm. 0.5 pm LI K 1. 0 pm fLF&E
K4 BIRAE 700 L« (m® « h) '@ & T &7 30 min,
LB A 5 min B— YR UE 5 KRR I 8 AH G K B i
. I ] S K B K K BRHR AR AE L3k 2.

&2 WRBEKRHAKEER

Tab.2 Raw water and effluent indexes in experiments
FEMEE/NTU EBER/% UVys4/cm™? EBE/% CODyy, /mg+ L™ =B/ %
JFk 15. 21~16. 98 — 0.114~0. 119 — 2.47~3.03 —
0.3 pm 0.43 97. 4 0.022 80.9 0. 96 64. 6
0.5 pm 0. 44 97.3 0.024 79.2 0. 98 63.7
1.0 pm 0. 34 97.9 0. 024 79.8 1. 06 60. 8

R K pH 7. 91 A 13~14. 5°C.

GERFW WA T2 HAKKREAER S B4
TR K TARRHE) (GB5749—2006) FHELSR. 3 Fi A
R LA 4R B & T2 X 7K ok B 2 BR B i, 25
BRERIGFE 97 % ~98% , I E -2 BIEA S T2
REA% X 7K H 1) 1 BURL AT A 80 25 B s HOR A &
TEXKFBHEA B RBRBR, ZREAE
79 % ~81 % 2 8] ; B J5 & ¥t K FR A B ) 2 B AR
BAK, 0. 3 pm&: JB XA HLY) 2 BR R Ky 64. 6%, FF
BE & 48 LA R BE I , X5 A ALY i Ak 2 Be 70 A B
TR, R lym £ BEAE T ZHEBRFNR
60. 8%.
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Fig.3 S changes of metallic membranes under constant

flux operation and constant pressure operation
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Tab.3 Elements in new membrane and polluted

membrane
R TS YL
JTE HE BT 5E ¥
Bal/% B/ BAM/Y% B/ %
C 27.15 42,23 14. 83 20. 72
(6] 35. 77 41,76 62. 54 65. 62
Al 5.39 3.73 14, 23 8. 85
Si 4. 00 2. 66 7.70 4. 60
S 0. 80 0. 47 / /
Cr 7.19 2.58 / /
Fe 18. 82 6. 30 0. 70 0. 21
Ni 0. 89 0.28 / /
B 100. 00 100. 00 100. 00 100. 00

feE/keV
B4 #HE EDS Mgk

Fig.4 EDS response of new membrane
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Fig.5 EDS response of foulants
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2.3.2 HER#H
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W, SEM & 53 Hr ani 6 B,
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E 22 [ B [R) B R B T Ao T 5 P B L R X 359 20 1
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Tab.4 Constant pressure filtration model equations

154 HLH Xl 5 MR
LA AL, J:#&w @ %:%H(Mz )

LI 2 J=Joexp(—Kpt) (3) In J=—Kpt+InJo (6)
. J§ 1_1
=1 = —=—=+tKc
10r o 100 kPa
- o 200 kPa
= 0~5-§ 2 300 kPa
(0] | | 1 1

1 J
0 20 40 60 80 100 120
1.0

0t 1 1 1 1 1 J
0 20 40 60 80 100 120

InJ

/12
=
T

0 20 40 60 80 100 120
A 18] /min
T AEIEESEGE R
Fig.7 Filtration mechanisms at different

constant pressures
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Fig.6 Scanning electron microscopy of metallic membranes

x5 AEEESEMNTRERSH
Tab.5 Filtration model parameters at different
constant pressures

ERME B% bl
100 kPa 200 kPa 300 kPa
Kwm 0.192 5 0.137 8 0.189 9
LA Jo 2.917 5 4.016 9 6.203 9
R? 0.931 9 0. 965 4 0.851 2
Kp 0.096 80  0.077 94  0.086 86
AL 2 Jo 1.586 5 1.986 3 2.034 8
R? 0.985 3 0.927 1 0.950 7
Kc 0.1330 0.076 40  0.074 44
BB Jo 1.093 7 1.326 7 1.287 8
R? 0.996 1 0.993 7 0.995 5

M 7a W1 F i, VI HRIEIE 2 min AELEHHZLE
Lo, 3 FHRAE R AT L IR B BB 13 9 iR
FHZH G A3 » I ELERAE e 0 BT B 18 B8 BH 7 0 R B
RIS AR, S8 2 min J5, BE B S BEARE & F
UL, BEFLIT AR SEE, IR 7b AT Y, i 9k 3~7
min J5 , 3 FHRAEE T &M T SR IRAL & A AR
HsE 28, BRI 0 Bm it R FL RH 288 5L, K, A o
W& A IR0 B3 I T4 . T o B ek 1 A 38
FRFLIE ZEMHII Y K, A T W, R R A U g
FLAR BR800 0 FLL B3 28 675 FL B AT I PR AR AR 40
Bl 7c AIE W, U8 Tmin J5 , YD VLB ET 5
P EFHAL S HEHIRER Ko M T, BEE R IER
JIHE AN T R IR D R B , HUE DR L
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