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ABSTRACT

A water treatment system using membrane separation technology can provide stable
effluent quality and its maintenance is relatively easy comparing to the conventional
water treatment system. In addition, the membrane filtration system is very compact
such that it can replace existing water treatment processes of coagulation/sedimenta-
tion/filtration by only one process. However, a major problem associated with mem-
brane filtration is flux decline with operating time due to concentration polarization
and fouling, so a systematic study on evaluation of long-term filtration performance is
necessary. A membrane filtration system using tubular type ultrafiltration membranes
with MWCO of 30,000 Da was constructed for this study and it had been operated in a
feed-and-discontinuous bleed mode. Flux was stabilized after operation of 1,500 hours
and maintaining above 25 LMH until 4,000 hours. Contaminants causing SS and
turbidity were almost completely removed while the UVas0 and DOC removals were 55%
and 49%, respectively. A simple mass balance equation was developed to predict
maximum concentrations of 8S, turbidity, UVze and DOC in a operation cycle. For SS
and turbidity the measured max. concentrations in each cycle agree well with the
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predicted values while the measured max. concentrations of UVaso and DOC were 59%
and 37% of the predicted values, respectively.
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Table 1. Characteristics of raw water

Parameter Range Average
Turbidity (NTU) 3.5~7.5 5
SS (mg/L) 4~12 7
UVago (1/cm) 0.15~0.30 0.22
DOC (mg/L) 2~5.5 35

Table 2. Characteristics of UF membrane

Type Tubular

MWCO (Da) 30,000

Material Polysulfone

Specific surface area 0.5
(m?/module)

Pure water flux (L/m?® - hr){300 (at 25T, 2kgf/cm?)

Inner diameter of 13
membrane tube (mm)

Module length (m) 2

Number of membrane 7
tubes per module

Cleaning resistance as 300
chloride (mg/L)

Hiyeto 2 FHL G 2302 o]Foja]
d Ee75E€ 7R 2738 B9 B o4
A o] of¢ e AAME EAINEE 5o it}

2.3. oHFxle 74

Fig. 1& 4@ & Jehd 204 HXo] 23
FHE 44 0.1 mm 2328¢ AH {F2Az
of ARFAFI Mele2 WAt $ugd 4.
d g8 d4-x2 FFHA St e 95
Zol] Sle Be ¢HHZ ) o wtia Axz 7}
AAA FFen 7ItE 95 W REY WR
2 Eorla MEge el U S B3 wa g
Aeza g0/ "o, 9E MAUYsR 28
B 22282951 9522 A E7IA &
=% open loope WEE Anmg A 2y
K2 o7t 2§32} v (0]} loop) Wl ¥&
o] dojutAl (close loop) ¥ + UEE 3T} Loop
e Bale 0.25 mielth. $2dE £84E way
L AL nF goloe 959 E¢= A £y
2ol E2 FFEHA sfenz wets loopW el



2190 3 o MYy -AYs - ABA - A
Openloop ke
Kok =l
Screen 'Xg l
1§ !
3 ] |
1 I
| Prossure Gauge Pressure Gauge :
| 7
Fosd | | Bleed
Raw Waler Ox » 5"%0@ e LG p Bioad
AN B i
Raw Water Pum Raw Walar Tank | _Racrcuiation Pump .
Pump Tank P TR e e F_{_—_—_-,_. ““““““ Trasid Water

Fig. 1. Schematic diagram of tubular type UF membrane system operated feed-and-

discontinous bleed operation.
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Table 3. Experiment conditions

Loop type close
Inlet pressure (kg/cm®) 3.5
Outlet pressure (kg/cm? 1.1
TMP (ka/cm?) 2.3
Surface velocity (m/s) 4.7
Initial flux (L/m’ - hr) 214.3
Recovery (%) - 99.10 — 68.55
Number of bleed / day 6

Total bleed volume / day (m®) 3
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Fig. 2. Variation of temperature of raw and
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Fig. 3. Schematic flux variation during feed-
and-discontinuous bleed operating
cycles.
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