UNN 3

‘V‘h’JaQ!!azﬂf;ﬂﬂiﬂﬁlﬁﬂ‘w'I’Ja\‘ﬂ‘lr!ﬁz‘ﬁ’hﬁﬂizﬂ%ﬂﬂ]iﬂiﬂﬂﬁ1ﬂ1ﬁiﬂuﬂ

v a o o a o
ﬂatlnsz‘uaums"luimwasm«muazaamﬁnwamwu

3.1 Unin

dod1naveanszurumssani lamssunas lulasdlamsdu  Asmyanadved
v & A a < o o A 3 F &Y 1 1 [
Wanditiesninmsimenewdumsdu Ina lsedunazinge  Falsingmssiasnandinasno
a a < o o I P
152 ANTMNUVOINTLUIUMTHUUTU Aougwasu Twan s iuilsingmasainau
v Y
Wuduvesdagnazareimvi s ugeni ludiuvesmsazatenine  milianw
a A -4 o 1 o w
Aununs lvaveuweilominiy  Usingmsaininanannsniiasentioandions
[ { o a [V~ Q’ ‘w @ 1 Q‘ $
Usunlasuaamzmsduivanuvenszuiumsnssdazsadlunnanfundyld daunnam
] % Y] 9 I~ a 3 o o v 9 9
liannsodunauidezdumananimelunazneuengngu Taem ldamnsodvadrens 1y
Y
AFTATNINTY
Q' A ) 1 a Q' d? L% 2
anuguusvesrnge  uazna lanFedwmislumanarnauegiunaneilede
FUANIZMIRUWTUMIVDINTZUIUMS Anautavesastloumazmuusy an1gmIduiums
VOITLULNT DI ﬁwaﬁwﬁﬂujdaizuumiﬂﬁauflu@fhﬁqLﬁmmﬂmimmmmazmiﬂsmﬁ
A o a A 9 & A 9 @ [ < a
winza wzaarsetlosnumananiaeld Funerdesiuszauanuiinuuig gungives
S .
stlowdludu (Dal-Cin er al, 1996)
Tagna lmsduiumsvesnszuiumsmususlsanuaudugs  azihli
1 v A 9 1 [ 3 1 [ 4 [ <3 A a A qgj
amldndizuduge udodnelsnmwaandizanatodesiasaiosmnmsnanings oy
Aa ] [ [ 4 [ YY) I3
Aamwaz lugnguveawuusy  dwasemsanaswesidanduazmsnnivesnisznouais
2 g g
Hownugeu  lunszurumswuusunuy Ivavng msldanusimwunsgeamsoan
myazanveangs  liasanudumums lvaveuneiienuazaan U IUNIUEID10
A < o a 1 o 4 o 1
Wnadld magarmismuneazildinanisunsnduveseunailesdionsinsziine
1 9 dgl 1 1 o a [ a
pymalugiuvuaieg  1dnndu  Tesdaulnglumsdutunszuaumsmuusy - dutdu
[ YY) {0 I 4 A
moldannzanududuiduazanusInmege iieaamsazauvoan1Iag (Song, 1998;

Vernhet et al., 2003)

59



ﬂﬁNﬁ 31 maﬁnmﬂnémazﬂa”lﬂﬂmﬁm\haéa
Table 3-1  Study of fouling and fouling mechanisms
Pore size
Sample Membrane system Operation conditions Method Comment Ref.
/MWCO
Marsh grape Hollow fiber 10 kDa TMP 25 psi empirical Higher fouling rate were observed for Marsh Snir et al., 1996
fruit polysulphone 30 kDa Temp. 30°C model grape fruit extracts on 30 and 100 kDa
100 kDa Flow rate 1.2 L/min
Apple juice Oxide zirconium 30 kDa TMP 100-400 kPa Resistance-in ~ Fouling resistance decrease with feed flow rate Vladisavljevi¢
tubular 50 kDa Temp. 20-55°C series model and increased with TMP et al., 2003
300 kDa Flow rate 100-900ml/min
Pineapple juice ~ Tubular ceramic 0.01 um TMP 2-6 bar Blocking Complete blocking predominant fouling de Barros et al.,
(A -AL0,/TiO,) Temp 30-50°C model mechanism at the first 10-20 min, after this time 2003
CFV 4.17 m/s cake filtration fouling mechanism dominant.
Wine Tubular PES and PVP 0.1 pm TMP 15, 50 and 100 kPa Observed Increasing TMP between 15 and 100 kPa only hada ~ Vernhet et al.,
Temp. 20 °C fouling slight incidence on reversible fouling. SEM 2003
CFV2m/s resistance and  observations of the membrane surface, whatever the

Scanning
electron
microscopy

(SEM)

applied TMP organic matter deposited on the front

face.
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1.) Complete Blocking Model (CBM)

9
S a

° ~ 1 A A = 9
LLUUi]']af’]\jullﬁllilg]i']u’)'lilllaf}acﬁiﬂ@uﬂTﬂﬂﬂJWﬂQluﬂlUiu%zlm11‘]JQ@§JW§QH

q

' v ] v @ J [ 4
Tagnng Twananseeynialidaulumsgadumadigngulae iidouiuiu  awldndves

q Rl
4
=

moitonimslasuulasldaveaumsdail

InJ,=—kt+InJ,,  [31]
4 v a {
e J, = vangveunsiteninailas (m’/m’s)
v a A
Jo = wandveunedionFudu (m'/m’s)
t = N
k, = AAnveImanan 1A INIDLTIa03 CBM (s )

2.) Intermediate Blocking Model (IBM)
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3.) Standard Blocking Model (SBM)
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4.) Cake Filtration Model (CFM)
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Figure 3-1  Schematic diagram of microfiltration and ultrafiltration system
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"™ Non significantly different at p>0.05
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Table 3-3  Effect of transmembrane pressure on membrane resistance and fouling resistance

at cross-flow velocity 3.5 m/s, temperature 50+1°C.

Resistance 0.14 pm 50 kDa
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Note:  * Each value is the mean of triplicate determination + standard deviation
“*, Means within row with the same superscript are not significantly at p>0.05

" different at the p>0.05
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Note:  * Each value is the mean of triplicate determinations + standard deviation

“*, Means within row with the same superscript are notsignificantly different at the p>0.05
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Fouling mechanisms analysis of sugar palm sap during cross-flow filtration membrane
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Fouling mechanisms analysis of sugar palm sap during cross-flow filtration membrane
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Figure 3-10 Fouling mechanisms analysis of sugar palm sap during cross-flow filtration membrane
MWCO 150 kDa at crossflow velocity 3.5 m/s, TMP 1.5 bar, temperature 50+1°C
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Fouling mechanisms analysis of sugar palm sap during cross-flow filtration membrane
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Table 3-5  Kinetic constants of fouling mechanism model and range of permeate volume of each
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Table 3-6  Kinetic constants of fouling mechanism model and range of permeate volume of each

mechanism. Effect of transmembrane pressure of sugar palm sap during microfiltration

and ultrafiltration at constant cross-flow velocity 3.5 m/s and temperature 50£1 °C
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Table 3-7  Kinetic constant of fouling mechanism model and range of permeate volume of each

mechanism. Effect cross-flow velocity of sugar palm sap during microfiltration and

ultrafiltration at constant transmembrane pressure 1.5 bar and temperature 50£1 °C
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