a a

A ¢ o Ao ' o & v A '
BFOINYIUNUD ﬂﬂﬁ]ﬂﬂnﬂﬁ@]@?\lﬁﬂcﬁ ATNIINNINU LLa$W1’Jm‘§3WJ1\1ﬂiz“mumiﬂim

9
ﬁwnaimusa\ﬁ”mmmmu

Y A =4 a 4
HIvgy wanglid gnslnlsed
UM ma lulage1113
Umsanmn 2548

w \J
UNAAEID

v [
msdsulsenanmvesiimialaualasmsldnszuiums luTaslamsyu  (MF)
uazdans amssu (UF) 53AU1591U0A09 A8 WSS W NUUURBVIAFNTY 0.2, 0.1 um
HAZYUIAMWCO 300, 50 kDa NANUAUTY 100 kPa @450 MF uag 250 kPa @450 UF
9
a < 1 o ] a
QUNNN 50£1°C LAZANMTINNUIN 3.5 m/s INMINAAINLINIMA Iauaauveuneilion
=\ [ A a < 3 a = o a S o A
AN ANuria Usnavewdaisvue Ysuallsau uazimugaunisanas Tuvagn
1A a H o J Aa o a 3 A Yy 1 ' o
Adiey YSanimanivrua 1hanasadds uazilSuaveavanazats 1a lilianuuanaiaiy
d' = ~ [ gl = a A a [ 4
Weowlseumeunuihmalauada msanumganssumslasulasveuneionidnduazms
a A 1 1Y 4 a 1 4 a A
marhias  nuldngveaneiioniimanainuszeznaImsnsed  Weannmainaiasuas
< ) ) = a a A = v @
AowduasHu Twan Iy msdnevinauaznalnmsimannadawavesgngu AuAud
< [ 1
wazANus I Taeldszuy WusTuTEaY MF tazUF naaed laglsuusuuuume
a 1 1 Y] S A 4 4
HFITNVUIATWTU/MWCO 0.14 pum, 300, 150 1Az 50 kDa WuNMHANTNNIUTDYUIA
Y] Y] < A 4 = [ Y]
TUTU ANWAUTY 1AZANMTINWYNINLATY A1UATUMUAIDWDURUNTD (R ) 1aziL
(Y o 1 A g 4 A v @ 1 <3
Tudundy (R, ) BAuiudu Womunnuaudy taglin1aanus 101muazsuavedg ngu
' 4 v
VOUNHUTUANTY  TAgANNAUMUNENVeInTLUIUM TN TUAN AU U undu 14
nwunnniladeainan lilinaaedwumsmanalawnas Taenng wuwsusziidiaumsina

v 9
Wnasde manamsazaulugngu (SBM) Tusiusn mwdienmsgaauianielunazihn

<3| 09/' a o w [ 3 1
INIU (IBM) Ll,azﬁzﬁmﬂu%mﬁﬂ (CFM) UuW'JWﬁ’]L‘JJNL‘Uﬁu@WNﬁ’]WU 'f)‘(’J'Nllﬁﬂ@'niJWU'J'l

Q

=

1 { a Q' = tﬂ‘ d? 5 U Y
mmmmna'lﬂﬂmﬂm\lnm (k) uﬂmﬂaﬂuuﬂawuﬂmmﬂgwgu ANUAUVY LA
< ' A A A d? A A
ANNIGINVYIN AAsiivesnaln SBM (k,), IBM (k,) waz CFM (k,) Hannuduiiiomy
v W 4 A < o
AITUAUVY !,LﬁSﬁﬁﬂﬁQLﬁﬂL‘WlIﬂTﬂlILS'm13Jﬂl'JNLLﬁ$§W§‘L!‘]J@\1UJ3JL‘UiU %Qﬁ?hﬁﬂ‘ﬂ?ﬂ’ﬂﬂ
a Q' a o [ 3 a 1 [ A
legl}ﬂi]5\1ﬂ1'§aﬂﬂﬁlﬂﬂT\h’JaQLLﬁz’J%ﬂﬁVITﬂ’J”IiJﬁgﬂ”lﬂmilL‘]Jiu muuuu’mﬂﬂmlaﬂ%’mqm (Jw,)

I A o o a A A 4
lﬂu'}%ﬂ”ﬁfﬁﬁﬁ‘uﬂ’]ﬁaﬂl!a$ﬂ15ﬂjﬂﬂﬂﬂ15lﬂﬂw13aq TﬂﬂLﬂW1$w13aﬂﬂ18u@ﬂﬁj@\i’ﬂ’]ﬂﬂ’]i

3



Radaudn miﬁﬂ}l1ﬁ11/\|5ﬂ“§”3ﬂi]@mﬂﬁlfmmjﬁuﬂcluizﬁﬁ”liﬂ”l’iﬂi’éN@gl}’JfJiz‘]J‘lJ MF @ UF
Tagdsmauamldndveunefieniluddunazdamuausuiunaouas wuhewléng
3ﬂq¢|Lﬁw'ﬁyuLﬁamumgwqummmmmuuaz A amnadiniy malszinasldng
IngalaelFunudians 2 nuus1a09Ae Torque balance tag Shear-induced diffusion ¥1u1Y
uu’mnmwﬁﬂc}?‘iﬂqmmfﬁmahuﬂ mrwuSaesisaes hiaunsemesneawand

a a 9 9 U v da o A VoA 9
Uﬂf]@ﬂhlﬂmﬂﬂﬁﬂﬂaﬂﬂ]lﬂ Llﬁzﬂ"lwaﬂ"]ﬂﬂi]ﬁ@"lmm‘]ﬁ]”Ifl@\iiJﬂ”Iq\iﬂ’J1ﬂ1ﬂ1ﬂ%1ﬂﬂ"ﬁ‘ﬂﬂﬁ@ﬁ

4)



Thesis Title Factors Affecting Flux, Retention and Fouling during Membrane

Filtration of Sugar Palm Sap

Author Miss Tapanee Ritthipairote
Major Program Food Technology
Academic Year 2005

ABSTRACT

Sugar palm sap was clarified using a pilot plant scale of microfiltration (MF) and
ultrafiltration (UF) system. The membranes used were ceramic tubular membranes with pore size
0.2 um and 0.1 um and molecular weight cut-off (MWCO) 300 kDa and 50 kDa. The
experiments were carried out at transmembrane pressure (TMP) 100 kPa for MF and 250 kPa for
UF, temperature 50+1°C and cross-flow velocity (CFV) 3.5 m/s. It was found that the turbidity,
total solid, viscosity, total sugar, reducing sugar and number of microorganisms in the permeate
of all membranes were reduced greatly compared to those in the feed while pH, acidity and total
soluble solid did not significantly decreased. The permeate flux behavior and fouling were also
investigated. The permeate flux decreased greatly with processing time due to membrane fouling
and concentration polarization. In order to understand fouling and fouling mechanism, the effect
of membrane pore size, MWCO and operating conditions including TMP and CFV on permeate
flux, fouling and fouling mechanisms were also studied using a laboratory scale of MF/UF
system. The tubular ceramic membrane pore size and MWCO were 0.14 pm, 300, 150 and kDa.
It was found that the permeate flux increased as membrane pore size, TMP and CFV increased.
The reversible fouling resistance (R ;) and irreversible fouling resistance (R, ) increased as TMP
increased and decreased as CFV and/or membrane pore size increased. The major fouling
resistance for all membrane pore size and operating conditions was due to reversible fouling
resistance. In terms of fouling mechanism, the result shown that pore size, TMP and CFV did not
affected the sequent of fouling mechanisms. All membranes were fouled by pore narrowing at
the initial state (standard blocking model, SBM) followed by pore blocking (intermediate
blocking model, IBM) and formation of cake layer (cake formation model, CFM) respectively.

However, the kinetic constant values of these fouling mechanisms were significant difference
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depending on pore size/MWCO, TMP and CFV. The kinetic constants, standard blocking (&),
intermediate blocking (k) and cake formation (k,) increased with TMP and decreased with
increasing CFV and pore size/MWCO. These results suggested the rate and degree of fouling,
providing a meaningful information for membrane process operating condition, fouling reduction
and cleaning method. In addition, the critical flux (/) in MF and UF of sugar palm sap was also
studied. The critical flux concept has been recognized as an important technique for reducing
membrane fouling especially external fouling due to cake formation as found during MF and UF
of sugar palm sap. In this study, J, values were determined using stepwise increasing the
permeate flux and the response of TMP was investigated. The result shown that J_ increased
with increasing membrane pore size and CFV. Two mathematical models for back-transport
mechanisms in cross-flow filtration (torque balance model and shear-induced diffusion model)
were assessed, concerning their ability to predict the critical flux for sugar palm sap. It was found
that neither of the expressions could explain experimental critical fluxes. The predicted J,. using

both two models were much higher than those of experimental values.
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