d‘ a a d 1 a a o
BOINTUNWUD msuwsmmmgmmmullaimllﬂumﬂ“lumiﬂim"lﬂm‘v!amwu

HUUMT laug
Y A [ JdAa
Alajey YNaMaunsal 3lsaa
a a =
19139 NI
Umsanm 2549
U \]
UNANED

1 Y
PJaymanugeninudes luszuihliaindeunuaznowseie  msuen
aznou  Fedanansznudensauaulsinamsilounduvesazneu  uazdszaninimuoes

E4

o £ Ay AA
msthte luaudteil
Y

[

o = [ Aa A
anilszaanlumsAnyinsdsulgalseanimmveamsusnaznou
a ~ o o @ o A 1 9 a o Y o
gaunsdluszuuihimindonuuaznowss laold luTasiamssummusumnums 19tean
Aq ¥ & : = 1T A 1 I
aznou astleounldiluivdenniamuoimevetszuuaznewsalsanueIsnga  ai
I a A @ @
HINVBIMINAABATUMIANEIBNTNAVEIANUAY  ANUTUTUasTlon das1ms lrauay
A 1 [ 4 a A ~ 9
YnagnUUUsuRtiseadnduazlsz@ninmvesszuumsnsesilfiwag Tad Tuasn
M3NAaeIi IUAWAANVAY 5-15 psi ANMTNTUANTTBU1500-3500 mg/l BATINT Ivia
1 a @ 4
1.25-1.75 Lpm L@ZUUIAFWIUVOUNNDIY 0.1-5 micron WuMsnsoslriimeiienwand
[ 3 A A o w <
lu19 9.38-27.58 L/m” hr Fannmsnaassilsz@nsnmlumssiiaveswdsuivacs >99%
= =S oy 9 A Y @ 4 ~ A o a ~ [
uazaamd loAvoain 1A >58.1% wazanzi ldmangganganensaniumsi aAnueu 5
psi ALY 1500 mg/l 6515 11a 1.75 Lpmitazyu1agngu 5 micron Iagaunoiion
o Ay Y dyd 2 = a A o w <
Wangh ldvinmsneassiifie 27.58 Lim’hr dedlszaniamlumssiiavesudaumiuasegs
= I Y o Y 1A = oy YR o Y] 4 @
84 99.73% waziluwanaoslailiaamdTefueail1ane 58.1% anuduwusvesduls
1 1 1 a o 4 3 [ dyd
a1 penunedeniansuanseenuuluaumsaeiine
Flux (L/m’.hr) = 5.608 +9.074Q" -1.315QP + 0.082P"-0.001C
A (Y] a 1 =
o Q=9a51M3 Imavesasilon (Lpm, ansaeuIN)
P = anuaulumsauiuns (psi
C = ANUITNTUYRIEIToU (me/l, Haaniuneans)
o I @ A 1 1 a Y4 & A o
8n31ms Inavesmstlonaziiludulsniinaseaunetionildndge  Fulodnsinis lnaves

o Y1 a v J Y
mstlougeazildauneiienidndgdie

(€)



mananesduiiaeadiumsasndouziuumsgadunumusuiy Tuan
magaduaIgy Fazildamnsammuaiimsdeinanzauiineiaognsldnues
sy woiiamsgadunummnsuiuny Cake Filtration Ferteandesfunadildan
MIgAINADIaNTsAUUADINTIA  (SEM)  TAsmsaamuiysumsdeaaundumne
AMIUMIAAUUVUAINGTD

manaaesdufimuiunsnanesmimanud MmUY Tasmi sy
YUIAFNTY 0.1 1.2 18z 5 micron HAMNUATUMUINUILUTY 4.0x10” 9.80x10°wag 6.86x10° m”
awddy ilenfsnifieumaznieanudumunomagady uazanu LMY
WUNANAIUMUNINMTEAAY  TANud NN NANUATUMULILT URIHAINS
NTOIHILIILILTUYLIA 0.1 micron ANUKH 15 psi AT UVEIE 3O 1500 me/l AEATT
m3lua 125 Lpm fannudumunnmsgadumsy 11.08x10" m”  vaiziimany
AUMUAITUA W UIAIUT AN 0.1 micron DAUAEY 4.0x10 m 1TunueE
vinagngn lifnadedunediontldnd Gideandesfuannmsanuduiussznhanedion

WdndAudulsae

(4)



Thesis Title Hydrodynamic Particles Diffusion in Cross Flow Microfiltration

Author Miss Somparat Jiropas
Major Program Chemical Engineering
Academic Year 2006

ABSTRACT

The activated sludge system had complicated in waste water treatment operating
system which major problem is sludge filtration. This problem affected to the sludge return
controlling which lead to low efficiency in treatment. The objectives of this research were to
improve the efficiency of the activated sludge system by microfiltration membrane instead of
sediment tanks using waste water from aeration tanks of an activated sludge system from a
seafood factory that was feed into the system. In the first part of experiment, study in
transmembrane pressure, feed concentration, feed rate and membrane pore size which affected to
the flux value and the efficiency of the system. Their values were ranging from 5-15 psi, 1500-
3500 mg/l, 1.25-1.75 Lpm and 0.1-5 micron, respectively. The results revealed that the filtration
permeate flux value were 9.38-27.58 L/m”hr. It can be removed suspended solid more than 99%
and reduced COD more than 58.1%. The experiment revealed that the highest permeate flux was
obtained at the transmembrane pressure of 5 psi, the feed concentration of 1500 mg/l, the feed
rate of 1.75 Lpm and the pore size of 5 micron. The permeate flux value was 27.58 L/m’.hr that
can remove 99.73% of the suspended solids and 58.1% of COD. And the relationship among the
parameters can be expressed with the following equation:

Flux (L/m’.hr) = 5.608 +9.074Q" -1.315QP + 0.082P*-0.001C
Whereby: Q =Feed rate (Lpm)

P = Transmembrane pressure (psi)

C = Feed concentration (mg/1)

The feed rate is the main parameter that will affect the permeate flux. So, the higher the feed rate,

the higher the permeate flux.
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In the second part of the experiment, it was found that after the crossflow
microfiltration process, to determine the washing process and extend shelf life of membrane, the
outcome resulted in cake filtration fouling and the result of this cake filtration fouling was
accordance with SEM and it can be washed by using a backwash process

In the third part, the resistance values of membranes used, with the sizes of 0.1,
1.2 and 5 micron were 4.0x109, 9.80X108, and 6.86x10° m_l, respectively. From the experiment,
when using the smallest membrane pore size of 0.1 micron, with transmembrane pressure of 15
psi, the feed concentration of 1500 mg/l, the feed rate of 1.25 Lpm, the fouling resistance
is11.08X10”m_1, but the membrane resistance is only 4.0x10" m . So, with this, it is concluded
that the fouling resistance is more important than the membrane resistance. It also means that the
pore size of the membrane does not play any significant role relating to the permeate flux which

related to the equation of permeate flux and operating parameters.
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