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Abstract

Three pilot-scale membrane systems were operated using lake water as-influent in- this study.
Microfiltration (MF) membrane with pore size of 0.01 m was used in Systen | of which filtration mode was
set at constant pressure of 1kgf/cm2. Ultrafiltration. (UF) membranes with' molecular cutoff (MWCO) of
80,000 and 13,000 were used in System -1 and -2, réépectively. Constant flow mode was applied at the
range between 0.7 and '1.5m3/m2 - d (average of 1.1m3/m? - d) for System II-1-and between 0.37 and
1.65m3/m?2 - d (average of-1.18m>/m? - d) for System I-2..In System I, the flux changed from 1m?/m? -
d to 0.2m%*/m? - d during the operation time of 5 months. System Il showed recovery of 94% under the
allowable maximum pressure of 3kgf/cm, during the same operation period. From these resuits, the
efficient operation was observed in constant flow mode with respect to filtration time and recovery. Average
fittrate turbidity showed 0.0071 NTU in System | and 0.0054 NTU in System. il, which implied that high
turbidity-removal was obtained in both MF and UF 'systems with no significant difference between MF and
UF. From the fact that membrane.flux depends largely on membrane type and operation mode, a guideline
of optimum design and operation should be suggested for application of membrane systems to full scale
water treatment.
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Table 1. Specifications of membrane

Item System t System {l-1 System [i-2
Manufacturer T company A company A company
Type of filtration Out-in fitration Out-in filtration Out-in filtration
pore size or MWCO (90% CUT) 0.01 um 80,000 13,000
Initiat flux 1.0m>hr (Deionized water, 0.3-0.7m*hr (Deionized water,  0.3-0.7m%hr (Deionized water,
25°C, 0.5kgficm?) 25°C, 1.0kgticm?) 25°C, 1.0kglicm?)
Unit membrane area (m?) 12 76 76
Module length (mm) 1,078 1,126 1,126
Module diameter 7 (mm) 114 89 89
Mate-rial  Hollow fiber Polyacronitryl Polyacronitryl Polyacronitryl
Housing PVC PVC PVC
Adhesive Polyurethane Epoxy Epoxy
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Fig. 2. Schematic diagram of System H-1 and II-2:

Fig. 1. Schematic diagram of System {. N
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Table 2. Filtration and washing

ltem System'| System [i-1 System -2

Capacity(m®d) 20 20 - 20

Operation mode Constant pressure Constant flow Constant flow

Type of filtration Dead end cross-flow cross-fiow

Initial fluxtm®hr), 10 0.3-0.7 0.3-0.7
(Deionized water, 25°C, 0.5kgt/cn?) .

Pressure(kgf/cm?) Max : 3 Max : 3 Max : 3

Trans membrane Pressure (kgf/cm?) Max: 3 Max:3 : Max : 3

Washing water/air back-washing water/air back-washing ' water/air back-washing

Table 3, Conditions of the physical and chemical washing for System |

ftern Filtration(min)  Water back-Washing{sec) Air back-washing(sec) Water Drain{sec) Air vent (sec)
25 May~22 Jul 20 20 60 90 60
22 Jul~24 Jul. 60- 20 : 60 90 60
24 Jul~1 Aug - 30 20. - ) 60 - 90 60
1 Aug~21 Sep 25 20 ) 60 - 60 30
21 Sep~24 Sep 25 20 60 90 7 60
Order : Chemicals ) Concentrations Washing Volume Time (hr)'
1 NaOH pH12 ) 30L 2
2 Flushing Product water 30L Adequate
3 Citric acid < 3% 30L 1
4 Flushing Product water 30L Adequate
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Table 4. Conditions of washing for System il

ftem operation time Period of Back-washing
Systern II-1 31 May~15 Dec. Fiitration: 19min 40sec --» back-washing: 20sec (No. of repetition: 48) after 48 repetitions
Air flushing+Water ﬂushmg 60sec -— Air flushing:60sec Water flushing: — 60sec
System -2 27 May~15 Oct. Filtration: 19min 408ec — back-washing: 20sec (No. of repeation: 48) after 48 repeations

Air qushmg+Water fiushing: 60sec — Air flushing: 60sec — Water flushing: 60sec
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Fig. 3. Variation of temperature during the experiment.
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Fig. 4. Variation of turbidity during the experiment.
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Fig. 5. Flux and TMP of System 1.
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Fig. 7. Flux and TMP of System {-2.
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Fig. 8. Comparison of corrected specific flux for each system.
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Table 5. Variation of turbidity and number of particles for product

water (> 0.1um)
System t System I}
-item Turbidit Number of - Turbidity - .~ Number of
Y(NTU) Particles (NTU) Particles
Max. 0.0084 550 0.0122 258
Min. 0.0063 443 0.0034 118
Avr, 0.0071 504 0.0054 169

AbgEth Al2® T D1, -2 B A4S Fig. 89)
vepdth, :

Nzd 19 A%, A¢eA FhA o35 2 A
A zZve] Aol wiel B4 Fhxe] ¥¥o] 2A veht
A& 4 T 9t @8 Axd Dede 23 Flux
o] ¥z}t Fol7t & vl gick fA&19 1208
%9 BA FlaxE ¥l ms] B AlAs T-10] 940
m/m’ - Yo 2.0mY/m’ - 42, Alad" O-27) 15
m/m? - Lo 0.5mi/m’ - 48 AAEgen e
oA g}o] 42} 2uf & 3] FH HoE B4 9
o, @9, Alz®l 19 ALE Al2dE B-139 1I-29] &
A A Hetatg ot o) te datz Ry ARG
o Fs F& Aad 02, 1, TI-19] 2.8, q#F
& WellM e A2" O-19] 78 48 228 g9
oo, b Ay AzAE

WAL=

118~258 A/mL(HF 1697)/mL)c|Ah. & L
& Afstd FE599%2 FFHEtn Y= HYSR
ARG B &% 0.1988NTU S 7 ¢}l 8,959
M/mL gt vima] & w, tart 43P et &
= AA S5t Ag ¢ 4 A E8, Aod
£ o188 QAR BiE HeE $£AVIEY 05
NTUE 83 dFdoz 248 & 9180] &9

B <3=0

4,

AR AANE &

Az ez Fe) FRE 2ok & MMt

A

3.3. BIE I QUXpF

AG71zt B 949 gxe geja gkl g
=2 Jehd Reg 7 AAde gEE 00020~
0.0080NTU(H# 0.0048NTU)E 5o, ute] o]
o Bxeo fog Aole Re AR UEygh
B 2 QA% (0.0um ©143)E 338 A3E Table
5 2t} :

SESBCEE
12083 44 239 o8 gxE 0006300084
NTU(B & 0.007INTU)H 2L, YA (0.1um o4&

g ax

=T Y

3 7\ge) 1% RHez -

g

2 47E 5349 QoA Heizt 339 £4
of ohH @ AMATFEA, E£4E A5E & BAR

LT

TR AYE dAEe g 22 28-S IAh

1) F FF g utg ALdte B
ez HA¥F A2y oA, BAEEF 80,0009
RS, AR EHL 09~ L4m¥Y/m? - Q(FHF 1.2mY/
m’ - d), AL 0.29~0.7kgf/em?(F T 0.38
kgf/em?) o] W R on, wagte 45 FHAA
1024578 Yehtr] AZdo. 23, 2A458%
13,0009] A ¢ K& 06~13m¥/m’ - (P T
Lim/m? - 4), 2tk 0.59~ 1.83kgf/em? (T
097kgf/cm?) ] HAA o, shagte) A5 AN
A 1059 RE dojubr] AAT, e BAEYF
o] ZHEFE FU 45T A A% ALY L =%
oaf, gaigtel Aedtes Alvle SAMER T

2) AEAE ALEEt FGedFzdes AET
Alzdl Tol A Zhabghe] Wshe Az 2 A A
e} Az wet 2A 238E& 4+ Ui
3 Are HEE LA dedy 2F
0.0INTU ©}3lz H8 #4759 05SNTURD
A do}, HF} FHo vig FoiH oz $7%
gxAA 838 dehi S & 5 AN

4) HEAAR glolA BT Fejeizt A}

oldl frolel Zeole NeH, FHARE AN

E 9%E A e A2 vgit.

443 ~55970/mL(BF 504 M/mL)ol e}, Ed A&

9 (01, O-2 3 A44) 18 3oz 140871
d& 248 grog gxE 0.0034~0.0122 NTU
(Fg 0.0054 NTU)YEx, dAF (0.1um o2+

776

b AR HAde) 296 goiMe, el #
Fot 2AR=E A A} AU HAol &
83 Aoz Algd.



NOISEYYR| =2
183 68, pp. 770-777. 2004

HE3(2003). whEE] Alag 24 AdEE BAY ¥
R S CEEC P LI

SRR A (2003) . FKIE, FEHM.

Edwards et al. (2001). Membrane solution to a “significant risk”

Cryptosporidium groundwater source, Desalination, 137, pp.

193-198.

Jacangelo et al. (1995). Mechanism of Cryptosporidium, Giardia,
and MS2 virus removal by MF and UF, Jour AWWA,
87(9), pp. 107-121.

Madaeni, S. S. (1999). The application of membrane technology
for water disinfection, Wat. Res., 33(2), pp. 301-308.

Ventresque, C. et al.(2000). An outstanding feat of modern
technology : the Mery-sur-Oise Nanofiltration Treaunent
Plant (340,000m’/d), Desalination, 131, pp. 1-16.

777





