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Transmembeane Pressure Behaviors during Constant Flux
Ultrafiltration with or without Natural Convection Instability
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Fig. 1o Yepbdnie} o] &= 7|1& BR &9 FH i3 AXE ¥WAA
171 BE F2 i AAUF EAR 5L #LAE 5 W] dE
NS RS 44 WFRAY 2719 Feu 2 Hvle] &5 ol
Fo9 §4¢ AAYOR AT £ Ak
Natural convection
mstablllty flow Permeate
Impermeable wall ? Hgmrane

Concentration
profile

Concentration . ry, U
Feed prohle Feed \
:> Gravity

impermeable wall
Membmne

Permeate

a) Downward flux b) Upward flux

Fig. 1. Occurrence of natural convection instability in membrane
module, a) downward flux(0°), b) upward flux(180°).

ofp

B dFgaE gl fd8 gidez 3 AL FIFF(constant flux)
dead-end A FeA LRE oo AAdF EXHAAHY &4 FF71
a7 dEHR AFd A EHE 4d¥stn, 1 AT E5AS ‘blocking
filtration law'Z 3o A AAdF EAAHZAY 2 248 gA)
nxe 28 AFssPd.

2.0 &

god AAL ALIAZl o]&< ‘blocking filtration law(BFL)'= 1936
d Hermans®}t Bredée[3lell ol 3lut dgdo] a3 oA Mo
2 AMERen 1 F Grace[4]9 Hermia[Blol]l &) 1 o] &o] A 3s}s
Atk BFLE 1 ol29 $83 ded] i did 4 F2oj= fd9
Adoizel ooz A o g A A dy AlgHT . AL F
HF A A4 715% BFL ]85 & Table 19) Jepigich

3.4 %
oozt oz £33 Ex3F 10,000 Dadl polyethersulfone )} 3¢ #
B2 Minitan-S-PBGC(1] =, Millipore Co.)& A8t} &elodxtel 2
g A EZ2 3+ BSA(EF, Sigma Co., fraction V, 96~99% albumin,
= 69,000) WAL ALt
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Table 1. Blocking Filtration Laws Applied to Constant Flux Mode.

BFL Mathematical equation
. 1 1 ov

Complete blocking law AP — AP B

. 1 _ 1 cv

Standard blocking law VAP m BT NG,
intermediate blocking law AP= Aﬂexp(g)
_— _ _ Ho,ps
Cake filtration law AP=(J, J,,,,)(-——————1 ~ s )v

Where J, ; flux, v ; volume of filtrate, AP ; TMP

A& Bz AYd AEd o3 FAEE Fig. 20 JeEhiAo. Al
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e 92 Wit sl E st 2EEY £9 =R 7%
zZtz JAAGAE AR =PAY FEFHAe] I GHAHTMP)E =
A £ Y=EE s9vt. ERAFL HFYI(v]F, Gilson. Co., Model
Minipuls 3 peristaltic pump)2 #4 &0z A3 ow, AAA (Y
2, AND Co., Model FX-3000)8 At&3td 1 <& SAHEAY. d8€AE
Aot AAALL HAFE S dAH AARes ARE 7| E3
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Fig. 2. System set-up for ultrafiltration at constant flux mode.
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Fig. 3. TMP vs. time behavior at constant flux (11.4 Imh) condition
during successive change of the module orientations.
[upstream pressure = 100 kPa, feed concentration = 1 g/l]

nr s e i =5 74z 0° 45° 90°, 135° 180°2 =% A
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Fig. 4. Trends of (a) TMP and (b) reduction of TMP at constant
flux (10 Imh) condition for different cell orientations.
[upstream pressure = 100 kPa, feed concentration = 1 g//].
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Fig. 5. TMP vs. time behavior at constant flux (10 /mh) condition

for different BSA concentartions.
[upstream pressure = 100 kPa).
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