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Abstract— The permeate flux and solute rejection coefficient are obtained from the ultrafiltration experiment of
Dextran (M.Wt.; 15,000-20,000) solution using CA (0) and CA (20K) ultrafiltration membranes. The permeate flux is
consistent with the predicted value by the modified osmotic pressure model and boundary layer resistance model in
the range of relative error 0.2. The true rejection coefficient of Dextran on CA(0) and CA(20K) membranes are about
0.94 and 0.85 respectively. In the range of this experiment, the concentration polarization modulus is not more than
100.
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Fig. 2. Schematic flow diagram of ultrafiltration
experimental apparatus of the Dextran

solution,

1. Feed tank 2. Feed pump

3. Pressure regulator 4, Prefilter

5. Flowmeter 6. Pressure gauge
7. Ultrafiltration cell 8. Membrane

9. Porous supporter 10. Thermostat

11. Temperature controller

12. Back pressure valve

13. Permeate flux measurement
14. Feed recycle

15. Permeate recycle

16. Sampling tap
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Table 1. Characteristics of the SEPA ulirafilira-
tion membranes by manufacturer (Osmo-

nics Inc, USA).
w SEPACA(0)  SEPA CA(20K)
Item
. Cellulose Cellulose

Material Acetate Acetate
Structure Anisotropic Anisotropic
Mol. Wt.
Cut-off 1,000 20,000
Nominal H 2
Pore Size 154 35A
Flux(gpd) 178.2 357.3

at 77 F (at 100psi) (at 50psi)
NaCl pass 97.7% 100%
Max. Opera-
ting Press. 200 50

(psi)

Table 2. Experimental conditions in the ultrafil-
tration of Dextran solution,

Temperature (°C) 35+1
Transmembrane 0.49, 0.98, 1.47,1.96, 2.45,
Pressure (105 Pa) 2.94, 3.92
Dextran
Concentration(10-3g/m/) 3,6,8,10, 13
Recirculation 0.1587, 0.2579, 0.3571,
Velocity(m/sec) 0.4564

1390, 2260, 3120,
Reynolds No., Ng, 3990
Schmidt No., Ng, 6360
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Fig. 3. Ultrafiltration permeate flux as a function
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Table 3. Properties of Dextran (M. Wt.; 15,000-
20,000) solution (at 35°C).
An=0.41415C+8.3051C2+84.376C3[105Pa] Ref. [8]
2.178
S ={713.7C % 10-13 [sec] Ref. [15]
D = 1.099 x 10710 [m2/sec} Ref. [17]
4.8
" x 10-19 [m?2 Ref. [15
P=gyrace <10 I ef. (13]
A EAADALE ki Deissler(8]7F A48 A&
ARgEEo] o,
_ d),V :0.) 0.875 JL 0,25 ’,E
k=0. 023 (—T ) ( p.D ) \dh) (16)
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NOMENCLATURE

: coefficients in Eq. (3)

: coefficient in Eq. (10), 7,S,/(1-v,/ v,)
: coefficient in Eq. (9)

: solute concentration, g/m/

. hydraulic diameter, m

. diffusion coefficient of solute in water, m?/sec
: permeate flux, m/sec

: mass transfer coefficient, m/sec

: concentration polarization modulus,—
: solvent permeability in solute, m?

. transmembrane pressure difference, Pa
. rejection coefficient, —

. resistance of boundary layer, m™!

. resistance of membrane, m™!

: sedimentation coefficient of solute, sec
. S at infinite dilution, sec

: recirculation velocity, m/sec

v, : partial specific volume of solvent, m//g
v, : partial specific volume of solute, m//g

RSO OP W

"o

3

£y

<U’U’;UDWW|>'U

X : coordinate perpendicular to membrane sur-
face, m
& : thickness of boundary layer, m

An . osmotic pressure difference, Pa
7, : viscosity of solvent, Pa. sec
p, : density of solvent, g/m/

Subscripts

b : bulk

f o filtrate

m : membrane surface

o : observed

T : true

Superscripts

op : osmotic pressure model

bl : boundary layer resistance model
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