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Abstract: The permeation experiments for the aqueous dextran solutions of which the molecular weights were
distributed between several thousands and million daltons were carried out using the dead-end cell system equipped with
sheet membrane to determine the molecular weight cut-off (MWCO) of ultrafiltration membranes. The dextran rejections
with respect to molecular weight were obtained by GPC analysis of feed and permeate solutions, then the MWCO was
decided as the dextran molecular weight corresponding to the 90% rejection. The MWCO of PBTK membrane
manufactured by Millipore was varied between 63,000 and 68,000 daltons as the pressure increased from 0.5 to 2.0 bar.
However, the MWCO of PBQK(Millipore) and UE1812(Sachan) under the above operating pressure increased to 3.5 and
4.3 times, respectively. Also, the MWCO of PBTK increased to 25% as the membrane permeation increased from 10 to
40% of the feed solution.
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Fig. 1. Relationship between pore size or molecular
weight and ratings of ideal and real membranes.
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Fig. 2. Schematic flow diagram of membrane test apparatus.
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(1) Helium Cylinder (5) GPC Columns

(2) Eluant (0.1 M-NaNOs)  (6) Refractive Index Detector
(3) Solvent Delivery Pump (7) Data Treatment Software
(4) Sample Injector

Fig. 3. GPC flow diagram for molecular weight determination.
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Table 1. Characteristics of the Used Ultrafiltration Membranes
Membranes Materials Molecular weight cut off(MWCO), [Daltons] Maker
PBTK Polyethersulfone 30,000 Millipore
PBQK Polyethersulfone 50,000 Millipore
UE1812 Polysulfone 50,000~ 100,000 Saehan
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Fig. 4. Calibration curve for the standard dextran molecular
weight as a function of retention time.
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Fig. 5. Concentration distributions of feed, concentrate and permeate solutions as well as dextran rejections for PBTK
membrane at (a) 0.3, (b) 0.5, (c) 1.0, (d) 1.5 and (e) 2.0 bar.
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