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Abstract

The pilot study was conducted to (i) investigate the ability of various membrane integrity monitoring
methods to detect changes in membrane integrity during operation, and (ii} determine the impact of
membrane damage on microbial removal by microfiltration. Two variations of air pressure hold tests were
investigated for direct integrity monitoring: pressure decay (PD) and diffusive air flow (DAF) tests which are
most commonly used integrity tests for microfiltration (MF) membranes. Both PD and DAF tests were
sensitive enough to detect one damaged fiber out of 66,000 under field operaing conditions. Indirect
integrity monitoring such as turbidity and particle counting, however, responded poorly to defects in
membrane systems. Microbial challenge study was performed using both new and deliberately damaged
membranes, as well as varying the state of fouling of the membrane. This study demonstrated that MF
membrane with nominal pore size 0.2um was capable of removing various pathogens inciuding coliform,
spore, and cryptosporidium, at the level required by drinking water regulations, even when high operating
pressures were applied. A sharp decrease in average log reduction value (LRV) was observed when one
fiber was damaged, emphasizing the importance of membrane integrity in control of microbial
contamination.

Key words: Microfiltration, Membrane Integrity Testing, Pathogen Removal

FRO;: HUoin: 9 XA AlE 0JME MAHE

*Corresponding author  Tel +82-2-3290-332, FAX  +60-2-928-7656, £-mail sknong21@koreaacks (Hong, SK)

801



Journal of the Korean Seciety of Water and Wastewater
Vol. 18, No. 6, pp. 801-806, 2004

FYAF Mo A E AAS BUHPS A% % 434N

—
X

=

HZ HER $AV|Eo] A3tdd] wek 1xA e
A #7124 =9 By 3, 2EF A7
& F Poa 3P L AAs LA e RAEAS &
H3 AAY & Ache G2 A AN B
dedos 2% wu duh AT, wo] AR
Ag g3 AAsY ehdsA 47t Aelde A
elsty] falde e #HA AlE (Membrane
Integrity Test)o] =35 ojo} de}, o ¢4AH NFE
E3la] "] &AAGRE AT £ don, & A
de &g FElsled AlggezA 3 7IE Uy o
B Heleg PAg 4 ok nFe Ay AEF
A2 E A LT2ESWTRe|A 2o ghof g <15 7]
g AN g, @ 9AE AA A1E (Microbial
Challenge Test) S 38 2zt A 2g]e] v|AE A A
58 4Fdtadof 3, @ A 4R NEE Y
tod ArlHor uYE AAESES AS3dof st
i, @ 434 ANEE B8 7 He T Al 2R
2l

0

o]

BHasE 39 (USEPA, 2003), 28y St}
o A% el £9lo) 2/1GAZ £AAY BE S
9l 71ed o Esm UE AAolth B PN
E %o uwea} s|&o] $uzte] £EEA 2
o 43 V14T ALY Al B Bed

o} ¢Ag A8 g A72A FEASMF) ol
Aol v AE AALN e el dRGE A

A gt

Table 1. ¥4:0 £Z(0] FR2ICH Tampa®l Hilsborough River)
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2.1. MF Pilot Pilant

2 AT AE USF Memcor(Model 3M10C, USF
Memcor Research Ptv, Ltd., South Windsor, NSW,
Australia) A}e] MF pilot plant& o] &3l 3815
o} 2 F=2& 0.2umo) 3, polypropylene 2 & THE
o} 22,0004 fiber& 7 3749 RFolr}. 7
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2.2. 2N M A" (Membrane Integrity Test)
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(Pressure Deeay Test; PDT) 3 &4k 71§48
(Diffusive Air Flow Test: DAFT)& $8% ) 9o &
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2 gud 94 TUHYS 53 v 9A4E

24 ax a9 PR EFOE PE
Me CPU 297 34 153
TOC mg/L 275 4.0 16 4
QA4 #/ml > 2 Oum 62,608 1,479 12,234
TSS mg/L 18.0 1.6 5.3
Total coliform CFU/100ml 12,000 {1 1.924
TDS mg/L 270 63 169
2 AL mg/L as CaCO, 184 50 108
Elgd St mg/L as CaCO; 178 30 80
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Fig. 2. &AM 7182 AI& (Diffusive Arr Flow Test DAFT).
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