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Improvement of Fouiing in Membrane Separation Process for Leachate Treatment using
Ultrasound(ll) : Analysis of Membrane Materials, Solutes and Multi-ultrasonic Effect

Seok-Wan Kim' - Jae-Lim Lim* - Jun-Geol Lec

Department of Health Environment, Daegu Haany University
*Korea Institute of Water and Environment, Korea Water Resources Corporation

ABSTRACT : This study evaluated the effect of ultrasonic irradiation on reducing membrane fouling for the treatment of chemically treated
leachate and biologically treated leachate. The experiments on improvment of membrane flux according to the membrane types(MF and UF)
and membrane materials were performed with changing frequency(40 kHz and 120 kHz) and intensity(200 W and 400 W) of ultrasound in
ultrasonic membrane separation apparatus which ultrasound can be periodically irradiated. Additionally, the effect of dual frequency ultrasound
which 40 kHz and 120 kHz are irradiated simultancously was evaluated. The improvement of membrane flux by periodical ultrasound irra-
diation was higher in microfiltration(MF) membrane than in ultrafiltration(UF) membrane. It was sustained more in the MF membrane of
polyvinylidene fluoride(PVDF) than in that of polysulfon(PS). Ultrasonic improvement of membrane flux was different depending on the cha-

racteristics of target wastewater. It was sustainably maintained without reclogging using dual frequency ultrasound although the improvement
of membrane flux was lower.
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Fig. 1. Schematic diagram of lab-scale membrane experimental device with ultrasonic unit.
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Table 1. Specification and permeability of pure water for membrane
Memb
emorane type Micro-filtration(MF) Ultra-filtration(UF)
ID, mm (&) 0.8 0.8 0.8
OD, mm (@) 2.0 2.0 14
Thickness, mm 0.6 0.6 0.3
MWCO or Pore size 0.1~0.3 pm 0.1~0.3 pum 10,000 MWCO
Material PS (Polysulfone) PVDF (Polyvinylidenefluoride) PS (Polysulfone)
bermeabilits of 0.1 kg/em’ 9.565x10° - -
t
ermeadritly of pure 0.5 kefem’ 2.856x10° 3.872¢10° -
water (m”/m” - s) 5
2.3 kglem - 5.490x10°°
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g AAse] ALEstgaTh ®d PSS PVDFAA = A 2= Pl Pressure Peristaltic
Control Pump
MFets} PSAA 2 AFE UFSe AMgalgod, wef 712 () J]
_ - Membrane o/ 11
a?l /\]-OC}:E'J- @@ﬂ@oﬂ}\‘] é;g% {_.':'/r:g’] “15“7’}'41\_—1;—"\5 Table Modute Transducer /_ Ultrasonic
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Bioreactor for Leachate Treatment
Fig. 2. Schematic diagram of ultrasound-membrane experimental
device with ultrasonic unit.
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Table 2. Types of landfill leachate and concentration of solid
for lab-scale and field- scale experiments

Solid Effluent of physical treatment|  Effluent of biological
(conc.: mg/L) t.)y coagulatlon and . trea@ent before
sedimentation (Sample I) | sedimentation (Sample 1I)
TS 5,605 (100%) 4,224 (100%)
DS 5,407 (96%) 3,660 (87%)
TSS 198 (4%) 291 (13%)
FSS 63 38
VAN 135 253
FS 956 2914
‘A 4,649 1,310
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Fig. 3. Temporal variation of permeate flux with membrane material (ultrasonic frequency: 40 kHz, ultrasonic intensity: 400
W, MF membrane: 0.1-0.3 pum, operation pressure: 0.5 kg/cmz).
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Fig. 4. Temporal variation of permeate flux with ultrasonic frequency and intensity by using the UF membrane of 10,000 MWCO.
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Fig. 7. Temporal variation of permeate flux with multiple-ultrasonic frequency in the ultrasound-membrane system using the MF
membrane(PS) of 0.1-0.3 pm pore size for effluent treatment of suspended aerobic biological reactor.
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