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This study was performed to research a chemo-enzymatic synthesis of sorbitan acrylate. It was firstly to determine the
optimum conditions for D-sorbitol cyclic reaction in the presence of p-toluenesulfonic acid (p-TSA) as catalyst material. It was
secondly to find the optimum conditions for sorbitan acrylate synthesis using immobilized lipase Novozym 435 in t-butanol

from its materials.

The maximum yield of 1,4-sorbitan synthesis were obtained approximately 90% (w/w) at 130 and 200 mmHg vacuum
pressure with 1% (w/w) p-TSA after 150 min reaction time on our experimental system. The product from optimum condition
was less color than those obtained at higher temperatures and minimized byproduct and unreacted D-sorbitol.

Sorbitan acrylate was synthesized to around 63.5% conversion of 1,4-sorbitan. The experimental optimum condition was
found at 50°C, atmospheric pressure, 3% (w/v) Novozym 435, 50 g/L 1,4-sorbitan of initial reactant concentration, and 1:3

molar ratio of 1,4-sorbitan to acrylic acid.
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Figure 1. Schematic flow diagram of chemo-enzymatic sortitan acrylate
synthesis.
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Figure 2. Schematic diagram of experimental apparatus for
D-sorbitol dehydration reaction. 1: magnetic stirrer, 2: reactor, 3: magnetic
bar, 4: heating coil, 5: condenser, 6: thermocouple, 7: PID temp.
controller, 8: vacuum guage, 9: needle valve, 10: vacuum pump
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Figure 3. Yield of dehydrated products with different temperature at
atmospheric pressure.
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Figure 4. Yield of dehydrated products by p-TSA under 100 and 200
mmHg vacuum. (A) 100 mmHg, (B) 200 mmHg.
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Figure 5. Effect of various acid catalyst concentrations on the yield of
dehydrated product at 130C under 200 mmHg vacuum
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Figure 6. Chromatogram of products by p-TSA at 200 mmHg reduced pressure. S1: 14-soribtan, S2: 1,4-3,6-isosorbide, S3: D-Sorbitol. A: at 120 C
after 150 min, B: at 130 T after 150 min, C: at 140 C after 90 min, D: at 150 C after 30 min.
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Figure 7. Effects of temperatures on the conversion for the production of sorbitan
acrylate.

&
c
o2
14
2
8

—0— 0.5%(wiv)

10 —0— 2.0%{whv)

—v— 3.0%(wiv)

—v— 5.0%(wh)

0 T T T T T T T ——
0 5 10 15 20 25 30 35 40

Reaction time (hour)

Figure 8. Effects of contens of Novozym 435 on the conversion for the
production of sorbitan acrylate.
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Figure 9. Effects of initial concentrations of 14-sorbitan on the conversion in
lipase-catalyzed esterification of acrylic acid.
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Figure 10. Effects of molar ratio of acrylic acid to Ld-sorbitan on the
conversion in lipase-catalyzed esterification.
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