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Abstract: The operating parameters influencing on limiting flux was investigated in the ultrafiltration of PVA, and a
new model, which is based on the Amiar model using the concept of heat transfer coefficient, was devised to overcome
the limitation of gel-layer model. Using polysulfone plate-unit membrane (MWCO = 20,000) and hollow-fiber membrane
(MWCO=30,000), ultrafiltration characteristics of PVA was examined with the variation of operating parameters such
as cross flow velocity, transmembrane pressure, temperature, and PVA concentration. According to experimental
results, the ultrafiltration of PVA through polysulfone membrane is mainly controlled by well-known phenomena of con-
centration polarization caused by gel-layer formation. On the contrary, in hollow fiber membrane was observed upward
limiting flux which can not be explained by gel-layer model. New model was applied to predict the upward limiting flux
behavior with partial satisfaction. The application of new model including viscosity correction factor, however, revealed

that PVA ultrafiltration is closely related to the viscosity of permeating fluid.
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Table 1. Specifications of Ultrafiltration Modules Used in This Experiment

Plate-unit Membrane Hollow-fiber Membrane
MODEL NO. DDS-GP61 SKUS-206-0830
MWCO 20,000 30,000
Membrane Size 11 x 2.5 (¢cm X cm) (0.8/1.4) x 50 (mm/mm X cm)
Module Membrane Area 0.00275 m?* 0.7 m?
Cross-sections 0.75 x 10 m? 35 x 107' m?
Membrane Sze 11 x 2.5 (cm X cm) 0.8/1.4 (mm/mm)
Maximum Pressure (kg/cm?) 10 5
Maximum Temperature (C) 80
: pH Ranges 1-14
Membrane Material Polysulfone
7k} whedRAAE o] 45t oAbl it 2 otp33} o] RAEL[4, 12-16].
EALA g ASd by 7. oldf c}2 AP0l YAHIHGT 7HAHH A
AL, ke FATd AR W RA S o
Je=-DSe=-D )5 (5)  gool gAel BHER $22 BUY 4 o
B.C.: C=Cyat y=0 ARG fabel 2AdRA] el F2H E”%ﬂ%?ﬂ
C=Cpat y=9 T 4= He(power)Z el E, AR
$EH Rl AR BAR) 4 Hehs
FEEAE AL = AHHE 4 5)F HE Ao AMZANA oJulE Z+e £ otk the ol
st o33 242 FAAE 7T 5 Sl AE Amiar7}b AAE BAE EAelate}l w WA
J= Kot i) I Co/ C1) (6) & =@stol ARol odoil Bl HETHeAE
sl H g}
where, #"””’""‘”:% e H e
‘ Amiar model © k=ky{ pp/ ptrs)" (8)
o] A%o EAMGAFY HAT BAAAZH uy/ Logmean model . k= kd 1£4/ 12, pomean)”
Progman®] ZTEH] 91T AW g ol dF
g BAA(2)E o|lfsle] AA st HA Y ghejo 3. MEAx 3wy
3 @Ae v o EAARATE HEPORREH
H3stel] olgs EAMG] #HIE Jeldlo} o T84 ZEAA PVAS oozt 545 o3}
2, A6)9 A4 BAxte] HFdF Mt 71 4 FA SR, FE, 22 59 2
HAx gEe 2agdA(logmean)7} Folsle A JHTEF PVA 5271 o] Rz o)z %
& o)z} o)t & ARy AH-H 28] FR/= polysulfone 2
Aol DDSAF AE] Haetst SKIAF AEFS T34
2.2.3. YA 3 nhg Apgsiolch. B Al AR Hadd &
w33 e sjiLag T*‘H"ﬂ*igl A9 25 ‘%—l TAFE T £ Table 1o 2 viebt oo
g3y AXNE B A (eIl =8 FA A28 Fig 1o vephd vie} o], 5 F
o} AbA g2 HEtrt ‘”51“ )l dHg 'rr’\} o Area(feed tank) 2HE F% 37} 3o
(heat transfer analogy)<t Z}x_%’—*ﬂ,(dimensional oj7}ute Ed B permeate® wAU}rtn o
analysis)ofl 93 delAe FAHRATE Yo 9 filE oA 498 aE fdFe 5184 AA
ko velocity’ defusthjf defuswltjf 1. § N
Grviscosity” viscosity mscosztyb !
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Fig. 1. Schematic diagram of ultrafiltration apparatus.
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Table 2. The Variation of Prameters (s, 7) of Ex-
ponential Viscosity Equation with the In-
crease of Temperature

Temperature (C) “ o
25 1.34 0.307
40 1.17 0.274
60 0.97 0.240
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Fig. 11. Predicted values of C,, as a function of C,.
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Fig. 12. Predicted variation of mass transfer coeffi-

cient as a function of Cy,
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Fig. 13. Fitted experimental data for ultrafiltration
of PVA (MW=31,000~50,000) in SKUS-
206-0830 (MWCO = 31,000 ~ 50,000) at
2.0kg/em?, 20L,/min, and 40°C by various
mathematical models.
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Cs : Bulk concentration (g/L)
Cy : Concentration at the membrane surface
D : Diffusivity (cm*/sec)
dy, : Channel diameter (mean pore size)
k  : Mass transfer coefficient (L/m* hr)
J  : Permeate flux (L/m* hr)
n . Constant exponent
vy . Radius of macromolecules
y  : Distance from the membrane surface
TzlojA X
y . Sensitivity coefficient in the relationship

between viscosity and concentration
e Surface porosity of the membrane
& Thickness of concentration boundary
i Viscosity of the permeating fluid (cP)
¥ . Boltzmann constant
AP Applied transmembrane pressure drop

(kg/em?)
A X Length of the channel
At
B : Bulk phase
M : Membrane surface
O  : Reference condition
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