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ABSTRACT : Membrane technology was used for the optical resolution of the various racemic compounds such
as tryptophan, tyrosine and phenylalanine, using enantioselective membranes prepared from sodium alginate
(SA) and glutaraldehyde as a membrane material and crosslinking agent, respectively. The chemical structure of
the membranes was characterized with FT-IR spectrophotometry and 3D molecular structure modeling study was
done to figure out the optical resolution mechanism through the membrane. Effects of degree of crosslinking,
feed concentration, operating pressure and different kinds of feed solution on the membrane performances were
studied. As results, it was found that with increasing degree of crosslinking and membrane thickness, and
decrease in the concentration of the feed solution and smaller size of solutes, the enantinselectivity of the
membrane was improved. When the sodium alginate membranes with 80% of swelling index and 79 pm of
thickness were used, 77% of enantiomeric excess was obtained.

Keywords ' Sodium alginate membrane, optical resolution, a-amino acid.
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Figure 1. Schematic drawing of a cascade separation test.
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Figure 2. FT-IR spectra of the sodium alginate membranes (a)
before and (b) after crosslinking with GA for 48 hrs at room
temperature.
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Figure 3. Swelling index of the membranes, (@) 50 pm SA and
() 70 um SA, as a function of the crosslinking reaction time.
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Figure 5. Characteristics of the optical resolution of tryptophan
racemates as a function of the swelling indices of the SA

membranes. The concentration of the feed solution and operating
pressure were 0.49 mmol/L and 1 kgdem’, respectively.
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Figure 6. Characteristics of the optical resolution of tryptophan
racemates as a function of the membrane thickness of the SA
membranes. The concentration of the feed solution and operating
pressure were 0.49 mmol/L and 1 kg/em’, respectively.
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Figure 7. Q,, in the optical resolution of tryptophan racemates
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pressure.

1.C

F. D- Tryptophan(1kg,/crn ) ‘
! L-Tryptophan (1kg,/cm )
} D- Tryptophan(2kg,/cm )
| A L-Tryptophan (2kg, fem %)

0.5¢

QTrp (mg)

0 20 40 60 80 100
Time (hour)

Figure 8. Qy, in the optical resolution of tryptophan racemates
through 70 pm SA membranes (SI = 80 %) at 1 and 2 kg/cm” of
operating pressure according to time. The concentration of the
feed solution was 0.49 mmol/L.
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