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ABSTRACT

This study compares characteristic of membrane fouling in MBR-RO systems. In lab. scale MBRs test, MBRs were operated
at different Flux(10, 20, 30 & 40 LMH) and temperature(10, 15, 20, 25 & 30°C). The results show that MBR permeate
was measured lower amounts of organic substances in Higher flux and lower temperature and led to lower RO fouling
rates. The main cause was that due to cake fouling formed on membrane surfaces in MBRs. Under both cases, Cake
layer of membrane surfaces formed in MBRs removed RO fouling factors, polysaccharide and protein, because of cake
layer attached on membrane surfaces greater amounts of organic substances. This study implies that optimization of
MBR with operating conditions is a crucial strategy to RO membrane fouling control.
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Table 1. Specification of membrane

Parameter Method
Manufacturer Microdyn Inc.(Germany)
Module type Flat sheet

Material Polyethersulfone(PES)
Pore size(um) 0.04
MWCO(kDa) 150

Membrane surface(m2) 0.34

Control Panel
T

MBR 2|3 SDIs 5%

_@_
. 1=
Fig. 1. Schematic diagram of lab. scale reactor
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Table 2. Characteristics of raw wastewater

Parameter Unit Max Min. Average
Temp. (¢ 28.8 9.4 17.7
pH - 7.45 7.12 7.25
TCODg: mg/L 591.0 125.0 432.3
TBODs mg/L 440.0 57.4 254.0
TSS mg/L 411.0 120.0 272.9
VSS mg/L 340.0 94.0 221.0
Alkalinity mg/L as CaCO; 340.0 280.0 296.8
T-N mg/L 54.0 6.8 32.2
NH;3-N mg/L 41.2 5.4 26.7
NO;-N mg/L 0.8 0.1 0.4
T-P mg/L 7.8 2.1 5.0
PO,*-P mg/L 6.3 1.3 4.0
e N P % 500 mLE of st el AZHS theo] A
. s © R Auste] m&etlrt.
Flux decline test |—————— J= (R _+_RA_I:_R TR t
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Fig. 2. Analytical method of fouling resistance

Table 3. Operation condition of pilot plant

Parameter Specification
Anaerobic(hr) 1.5
Anoxic(hr) 1.0
Aerobic(hr) 3.0
SRT(day) 30
Internal recycle(%) 150-200
MLSS conc.(mg/L) 8,940-9,860
Membrane separation

Flux(L/m*h at 20°C) 30

HRT(hr) 0.5 hr
Recycle(%) 200-250
17,540
ML. . ’
8§ conc.(mg/L) (16,800-18,420)
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Table 4. Operating conditions of lab. scale reactors
Temp. (°C) Flux (L/m*h) MLSS conc. (mg/L)
Mode 1 10, 15, 20, 25 & 30 30 17,540
Mode 2 20 10, 20, 30 & 40 (16,800-18,420)

Table 5. Analytical methods and instrumentation

Parameter Method Instrument/Reference
BODs 4500-0 C., Azide Modification Standard Methods(2012)
COD¢; 5220 D., Closed Reflux(Colorimetric method) Standard Methods(2012)
NH;-N Nesslerization method Hach/Standard Methods(2005)
NO;-N 4500-NO;™ B., Ultraviolet spectrophotometric screening method Hach/Standard Methods(2012)

T-P 4500-P B., Sulfuric acid-nitric acid digestion Hach/Standard Methods(2012)
PO,*-P 4500-P C., Vanadomolybdo phosphoric acid colorimetric method Hach/Standard Methods(2012)
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