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ABSTRACT

This rescarch studied comparative pretreatment methods to reduce fouling of
nanofiltration (NF) membrane by soluble microbial products (SMP) in SBR effluents.
Pretreatment methods including 1) coagulation and flocculation using aluminium sulphate
(AL(SO,),), ferric chloride (FeCl,), polyaluminium chloride (PACI) ; 2) microfiltration with 0.4
um cartridge filter ; and 3) combination of coagulation/flocculation and microfiltration, were
investigated. The results showed that FeCl, as a coagulant provided lowest flux decline at 63%,
and TOC rejection of 42%. The value of MFI-NF reduced from 0.0083 to 0.0017 min/ml’ when
compared with no pretreatment. Pretreatment with 0.4 pum filter exhibited 79% flux decline, 42%
TOC rejection, and MFI-NF of 0.0013 min/ml’. Combination of coagulation/flocculation and
microfiltration provided 46% flux decline, 42% TOC rejection, and MFI-NF of 0.0006 min/ml’.
Mathematical fouling model indicated that fouling by SMP feed water fit well with cake
formation model, while the fouling characteristic was transformed to complete pore blocking
when pretreatment of SMP-feed water using coagulant and microfiltration were applied. It can be
explained that the SMP possible caused of NF fouling. Analysis of fouling by SEM illustrated an
accumulation of SMP on membrane surface as a cake formation. This evidence was
corresponding to the result from mathematical fouling model. Functional groups of SMP fouling
on NF membrane were investigated using FTIR. It was found that main composition of the

foulant was polysaccharides, possibly caused by microbial lysed cell.

Keywords: Cake formation, Coagulation, Microfiltration, Modified fouling index, Pore blocking,

Soluble Microbial Products,
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H—C—OH H—C—OH H———-(’?—OH H—C—OH H—C—OH
H—C—OH H—C—OH H—C—OH H—C—OH H—C—OH
H H H H H
GLUCOSE GALACTOSE FRUCTOSE RIBOSE RIBULOSE
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(a) triacylglycerol (b) phospholipid
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| | o B
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5UN 2.2 g3 Tn5993190019810U94 (a) triacylglycerol LA (b) phospholipids

(Madigan et al. 1997)
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2.2 szuueadons (Sequencing batch reactor, SBR)

s2VURailoNs (Sequencing batch reactor, SBR) Fuszoutiainiomaiinmen
nila Tavorfundnmsveessuunznouse (Activated slidge, AS) ANy dINYVOITZUY
watoiiine Wussuuenfindaasaduuidud-divoon (Fill-and-Draw Activated Sludge)
Taofituaeulumsmmindomennssuunsnows iy 9 D NISIAVDINIA (Aeration)
LAENIANAZNDU (Sedimentation) vzsuiiumsiluldnuddunludalfasoudoatu o

¥
maauszuhdmiideeaiions 1 seumshauil 4 539086 (Grady et al. 1999) Fag1)

N2.5
' A ° : s 3
1) Fraduinde (Fill) dnindodiszun
2) $29§A501 (React) iTumsanasdunsdlurinde (3op)
3) 32AnAZNoU (Settle) K1 linznougaunidanastud sl iz
¥y v ¥
4) ¥1ILVIWNING (Draw) 5501001 AHIUMI1IIR
INFLUENT
' = [ = = EFFLUENT
FILL REACT SETTLE DRAW

sin 2.5 szhiaiEon Ao (Grady et al., 1999)

o

lumaduszuy  SBR - aswnsandalladodeg  fillwademsmiaiuesszu

I

(Metcalf and Eddy, 2004) A9
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2.3 I5MsUANUUBIAY (Pretreatment methods)
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= o <3 o
nszuaums lulasHawsduilunszuiunismsuon lavuonoyninnoanesd uaz

=] & ' ' 1w = 3 @
vowdaIuany Failvuiaoynialrgnimiominy 0.1 luasouuazihiminluanags



13
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2.4 W UHaAsTY (Nanofiltration Process)
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MINTOIHIUILDNT DIDFHINANNITAL
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1) MIagMBlazMsuns  on5INI TNV NIHINILINT9UDY Londale (1965)
9
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e J, A9 9T INIFNVDILWINILONTDY 1150 Water Flux (L.m™".h")
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1 4
119729 3-10 D13 M50 500-1400 kPa 1150 50-200 psi (Kilduff et al. 2000) NTTUIUNITNTDIAIY
WonsoauuuurTuadredunszuIunseoa INGafunduUNIN LALANAIIAUATIN
& . ' o qa: y

ANMUE5a lun1suen lepauaudnila (Monovalent ions) %1 Aao 154 1U 1WONTOIVY

~ @ w oA v A L o Ay
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A d

a o =Y 0o = = o o
nglaa glasd nsadunio uagarsouns onmedulniing Selimswamninszuiunsm
Tudamwssuu 1Flunisuenarsinlu1ddunisueninaeoonaina1sNasan1suen
dli s Y d’i = =1 [ r_‘ll 4
anumsaveudonsoa lulumsaduasienlsouiousudonsowuueis 1o (RO)

LAZIUONTDWVUTANS T (UF) taadludaniined 2.1

p ¢ g o v v o= A o & A
M13149N 2.1 Lﬂﬂﬁ&“ﬁuﬂﬂﬁﬂﬂﬂu lAEIDNIDILUVDIF 1o LUE]ﬂ‘iEI\‘IkL‘U‘UUﬂH HASWoNIodyUy

dand1 (Tunoa, 2547)

Uszinnvesans RO Loose RO NF UF
TmAunnaalsa, NaCl 99% 70-95% 0-50% 0%
upaFonnaslsf, cacl, 99% 80-95% 0-60% 0%
nunflimungamla, Mgso, >99% 95-98% >99% 0%
n3nlalnsnaesn, HCI 90% 70-85% 0% 0%
ﬁywma‘vlqnimﬁ, >99% >99% >99% 0%
frmmﬁgiﬂﬁﬁ >99% >99% >99% 0%
nIAgIIN >99% >99% >99% 0%
Taia 99.99% 99.99% 99.99% 99%

Tusdau 99.99% 99.99% 99.99% 99%
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1) Complete pore blocking model
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Calcium chloride (CaCl,. 2H,0) 147.0 0.019
Magnesium sulfate (MgSO,.7H,0) 246.5 0.017
Sodium hydrogenphosphate (Na,HPO,) 142.0 0.227
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4.5.2 mmﬁmswﬁc’fw Scanning Electron Microscope (SEM)
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