gelofste] ¥ TAA ol B AT

A Study on the Analysis of Separation Mechanism in Ultrafiltration

Lee Ho-won*

Summary

This study is to describe the influence of concentration polarization on the permeate flux in the
ultrafiltration of aqueous Dextran (M. Wt: 15,000~20,000) solutions by means of three type models,
that is, an osmotic pressure model, a boundary layer resistance model and an osmotic pressure-
boundary layer resistance model modified by rejection coefficient respectively, The used membranes
are three types which are different in membrane resistance.

It is confirmed that the influence of concentration polarization is estimated by modified models.
The osmotic pressure-boundary layer resistance model is more proper than the osmotic pressure

model or the boundary layer resistance model in estimating a permeate flux,
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Fig. 1. Concentration polarization of solutes in
membrane boundary layer.

C,=C, at x=0
c,=C At X8 -reereereenceenrinnnins @

C
=B (N,+N,) —N,
§=D—C ln[ C ) J - (3)

C
‘é‘(Na'f'N:) —N;

=g 53 %% J, ¥ FAA(itrate) Fof
£3d F= Cot $9) 31 8344 mass fluxste
& BAV 4sez,

Nl:JV C{ ........................................ (4)

C JV=N.+N1.... ............................... (5)

N°+NI=QL ................................ (6)
G

4@ osd ol & + U,

- CaCt)
o 522 o
&, k=D/s

o714 &4 WAE Re R=1-C/Celzz =t
¥4 §4 J & &3 ol €4,

Ca/Cy~ (IR
%] esrere e (8)

J,=k ln[

gt ol ofs £Ael LAS) wid (R=1.0,



#sloists] LelslFH4ol VY 47 3

100% rejection) dcpd (B)Aozi ¥

= Cm .............................
Jv—k lnc—b : (9)

22 s|o] Blatt(1970) 7} +A szl zZAsoj4] A
Al A% 2 (gel layer model) 3 Zolz|A H
o,

2. aHEQ 2EY

% gdel4qe] 349 ¥5 C o] bulk g
A9 = CEch FobxAl = at Fulofae
A¥ede F4R 4 glen], o] A4 WHa fa
2 QAT oj& 4ol 2AY gl Yoz o}
e 4 gl

AP-Axy

R e (10)

_1
J"—E

o] Rvi4loz s Y AYYAE FTrli}g)
" x7lE ¥} 4ol Folsd A C ol
Frhsted AHRalalsl Folsloz gslg 4]

A% H5H 49 Frhee Bosd BE
4 gk,

3. BAE Mg =Y

A4S = AABM gule nEEe)
¥ $23¢ S5 £45, of o gojy
2 £3009 F3 E4e gel 4ezq B
¢ 4 glch(Wiliams, 1972).

al

]

»

7S
Ci(1-vi/ve)

p=10"

Fig.2l “fehdl uis} o] HA% wolde ¢
47t glemz fol 58 ot A2uYes
A% Fol ol EAsE, o A% £z §
J’ A

=

A
<
&

Yy

-I71-

Fig.2. Gradients of 1) pressure and b)
chemical potential in and near the
membrane.
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Fig.3. Schematic flow diagram of ultrafiltration experimental apparatus of the Dextran

solutions.

Table 1. Characteristics of the Sepa ultrafiltration membranes.

Membrane Sepa-0-CA Sepa—(-PS Sepa-20K-CA
Material Cellulose Acetate Polysulfone Cellulose Acetate
Type Asymmetric Asymmetric Asymmetric
Mol, Wt, Cut-off 1,000 - 20,000
Flux (gpd) 150.4 222.5 357.3
(at 77F) (at 100psi) (at 100psi) {at 50psi)
NaCl Pass 94.8 98.0 100
(%) (at 100psi) (at 100psi) (at 50psi)
Max, Operating
Pressure (psi) 200 50 50
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Table 2. Experimental conditions in the ultrafiltration of Dextran solutions.

Temperature (C) 371

Pressure Difference (Pa) 19609, 39218, 78436, 117654, 156872
Dextran Concentration (10 g/ml) 2.5. 5.0, 7.5, 10.0
Velocity of Solution (m/sec) 0.1927, 0.1361, 0.0794
Reynolds Number, N, (=) 14.83, 10.47, 6.11
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Fig. 4. Pure water flux of three type

ultrafiltration membranes.

Table 3. Percent of compaction, mambrane resistance and Dextran rejection coefficient of three

type ultrafiltration membranes.

Membrane Compaction Membrane Resistance Rejection Coefficient
Percent (after compaction) (after compaction)
% m' Average
Sepa-0~CA 1.2 1.7609x10" 0.90
Sepa-0~PS 35.4 1.7343%x10" 0.78
Sepa-20K-CA 47.8 0.8663x10" 0.50
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Fig.5. Ultrefiltration permeate flux as a function of applied pressure difference, bulk
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