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Effects of mesh material on dynamic membrane formation

Zhang Shu' Zhou Mingyuan' Yu Hongguang’

Wu Zhichao®  Zhu Xuefeng'? Lang Maogqian'

(1. School of Urban Development and Environmental Engineering, Shanghai Second Polytechnic University, Shanghai 201209, China;

2. College of Environmental Science and Engineering, Tongji University, Shanghai 200092, China)

Abstract

In order to investigate the effects of mesh material on dynamic membrane formation, the perform-

ance of two kinds of meshes (39 wm-nylon and 39 pm-dacron) was studied in dead-end filtration and cross-flow

filtration test. According to dead-end filtration test, it was found that more than 99. 7% of the suspended solids

(SS) were retained by two kinds of dynamic membrane (DM). Compared with nylon mesh, dacron mesh could

be conducive to form more thick and compact DM layer. However, cross-flow filtration test shows that the final
effluent turbidity of both dacron mesh and nylon mesh DM was less than 20 NTU. Meanwhile, it was found that

during the formation of DM layer, the transmembrane pressure increase rate of DM of dacron mesh is less than

that of nylon mesh, while the formation of more compact DM layer by dacron mesh results in higher effluent qual-

ity.
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2.1 i IRsk
e S i 1o 8 AR XA S 50 28 i (90 min ), 43531 JiC
DS D AL A, 5 20 AR [F) FL AR 19 Je e 5 2
TE 50 ~ 200 mL {5 P AR LI AT Dy
PN TP
&1 90 min B JE &G FRGEH Dy,
Table 1 D, of filtrate and cake layer at 90 min

D 400 HJe e 380 Hik4
0 Mean SD Mean SD
5 e 89.9 0.564 91.9 0.91
50 mL 26.7 0.302 20.6 0.531
o 100 mL 27.1 0.422 25.1 2.22
g W
150 mL 25.6 0.326 18.7 0.222
200 mL 31.7 0.638 23.9 0.507
50 mL 81 0.17 83.8 0.347
N 100 mL 88.2 0.627 86.9 0.0577
e Bt
150 mL 90.3 0.791 85.4 0.424
200 mL 87.1 0.484 90.1 0.678

mE L A, 5T 0R (Dy, =90.9 £1.0
wm) XF LU, SRV B A BN RLAR B JBURE, T8 DF Y
D50 AR 42230 J5 ik 5 8, 28 B 1 43 B85 A DA e A% %8 5
o FEAMEFLAE (39 wm) &, oo 3 28 300 R0 9 8 98 1)
D50 ik FJ& Je fs 0, 156 B 3% 26 s I i 7K K ot B 4
[ B & 3,150 mL Z5 44 T U8 Dy, g 4 Fi iR TR
e/, ) 150 mL (175 Y ARk e f S 50 45 1

3 U8 S 90 min J5 , BCH B R AR B2 AnE 2
9 150 mL 5 7E 10 kPa & J3F i 400 H JE Je 3
(CEIRNRIA =

&2 90 min f5 Y 15 9 A0 U8 9F )2
Fig.2 Micro grid and Cake layer after 90 min

2 g 150 mL 75 AR RS AT B AR S H i X
B AR (SS) HEAT RETT Yy BT R MG, MO
99. 7% (1) SS WAL EA o DTN IE B A Ve DFAFR (e
RIS RE R TR I M, 156 B % 28 1 ) R RE L Je e
W 55 25 By JE LB o L U o

®2 150 mLWRESEYREEHEH
Table 2 Membrane pollution quality balance of 150 mL

! 400 H g e 380 Hk%
151 SS(g) 2.874 3.392
S 14 5 i (LMH) 23.62 19.54
i (NTU) 77.5 75.3

i 1k SS(g) 6.58E - 03 5.82E - 03
PBOE 2 B (mm) 12.517 14.353

PR R (m®) 6.29E - 05 7.21E -05
YR SS(g) 2.867 3.387
YRR (g/L) 45.6 47.0
g s 7k SS( % ) 0.23 0.17
RGHZE (%) 99.77 99. 83

IR 2 R JE R T L E AN [R] L A e K M R fi
o 928 I %E, 39 wm (8 Je i3l I 3% fi £A O
(114.9 1. 1)°;39 pm AL 3 $ fk A Ry (115, 1
+1.4)°, FITA BHE fil f #8 KT 90°, X R FT A 1
T 2 B KR Y o G A B 42 i R R SS/ Ui D A
FURECRI N B F IEAHE (R =0.92) , U B 8l & 5
F9T% 18 AT BE 55 15 I ) B 7K PR A O
2.2 HREIRER

FEAS L YRR A ,0 ~ 24 h, NTU [ TMP it &
(% ) BERFIA] (24 h) A 40, N3 4 38 5 (B4 Budi )
s

®3 24hHNEEMM NTU 5 TMP &4
Table 3 NTU and TMP changes of nylon

mesh in 24 h
i 8] (h) M (NTU) TMP (kPa) (% )
0 194 0.532 100. 00
0.5 87 0.532 44.85
1 75.9 0. 665 39.12
1.5 68.8 0.798 35.46
2 63 0.798 32.47
2.5 56.3 0.931 29.02
3 56.3 0.931 29.02
3.5 51.9 0.931 26.75
4 49.1 0.931 25.31
4.5 39.6 0.931 20.41
5 37.1 0.798 19.12
18 18.3 1.995 9.43
19 16.8 2.128 8.66
20 15.9 2.128 8.20
21 14.8 2.261 7.63
22 16.1 2.527 8.30
23 16.2 2.527 8.35
24 14 2.66 7.22
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F4 24 h HELRFMW NTU 5 TMP 3L
Table 4 NTU and TMP changes of dacron mesh in 24 h

I i) (h) 1 (NTU) TMP (kPa) M (% )
0 180 0.399 100. 00
0.5 87.7 0.399 48.72
1 80.4 0.399 44.67
1.5 73.4 0.399 40.78
2 68.3 0.399 37.94
2.5 63.4 0.532 35.22
3 63.4 0.532 35.22
3.5 60. 1 0.532 33.39
4 54.2 0.532 30.11
5 48.5 0.798 26.94
7 45.9 0.798 25.50
8 40.5 0.798 22.50
21.5 13.6 1.064 7.56
22 12.5 0.931 6.94
22.5 12 1.197 6.67
23 11.8 1.197 6.56
23.5 11.6 1.33 6.44
24 11.2 1.596 6.22

LA [) (ho) S B AR B, 3t BE (%) S 90 A2 s A
L3 4,

1001

80t

60

NTU (%)

401

20F

oF

1.0 1.5 2‘0 2.5
HfTa)(h)

K3 JEJei® 24 h N NTU(% ) Fifi i &) 1 22 fk
Fig.3 NTU(% ) changes of nylon mesh in 24 h
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P4 BRI 24 h N NTU(% ) Bt a] 122 1k
Fig.4 NTU(% ) changes of dacron mesh in 24 h

oI 3 4 a0l AE RS I BB AR T 0 39 pm
JEJEAN 39 pm UL G M UE AT U NTU 43 5 O 194
A 180, ELAERT 10 /)Ny P, ok J82 bR 3o T [, 1 7 Bl i
(19 he Pyt 38 T o 3 B2 i 142 5 (] P A B, TMP 7E iy
5 /NIF A ZEME BT, i AERE)S 9 19 h A TMP B 758
JERPR . xF b JE e ik 28 ke B, fE A TR AL AR (39
pm) ZAET B BRI K BE SRR, R BT
REE

P34 53 i 2 e e ol R 28 k) 24 hNTU
(% ) Kt o] iy 22 AR B o fl T RT R, ZERITII (0 ~ 5 h)
B e T W RE PR B 2 1T e W), TRt S (5 ~24 h)
VA R BORTEAE . i st Ul e e M) Al B R E
JBh A R T A 26 9 7 i 39 RE T R B Y Bl A R
FLEE R 5 5 i JE S5 9 — 2. DM Y IE ik ml LA
D50 [t i 8] 19 28 Aok B, dnsk 5.

®S5 24h KD, MR AT
Table 5 Change of D,, in 24 h

) (h) 400 H 2 e 380 Hk4
151 92.2 91.9
0 28.1 17.05
1 2.53 2.505
4 2.25 1.66
24 1.28 1.57

ZORE R, 1 h NS PR Dy 35 R AR R
] DM I AT AR S o Ok 3 B PERE . AT EE
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