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Abstract

In order to develope an efficient way for the synthesis of highly pure 1,4-sorbitan solution from sorbitol,
some experimental studies were performed. The reaction showed first order reaction with activation energy
of 118.3 KJ/mol. Color of the product solutions changed to brown with reaction temperature and reaction time.
The equilibrium contents of 1,4-sorbitan increased with decrease in reaction pressure, but the content of major
impurity, sorbide, showed maximum about 550 torr vacuum with H;PO, catalyst. The reasonable catalyst con-
figuration was 0.26 wt% PTSA and 1 wt% H;PO; and optimum reaction temperature and pressure range was
110~120C and 700~720 torr vacuum, respectively. At optimum reaction conditions, we could obtain white
product solutions of highly pure 1,4-sorbitan with sorbide less than 10 wt%. This white product solution is
advantageous for preparation of high quality span, anti-fogging agent.
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Fig. 1. Schematic diagram of experimental apparatus.
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Fig. 2. The effect of reaction temperature on the con-
version of sorbitol at atmospheric pressure.
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Fig. 3. Test for a first order reaction.
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Table 1. The effect of catalyst on the equilibrium time and color of reaction product at 140°C and 300 torr. vacuum

Catalyst Contents(wt %) Equilibrium time Color Remarks
H3PO4 (Phosphoric acid) 1 5 hrs Mild brown
PTSA (Paratoluene-2-sulfinic acid) 1 - Dark brown Over flow
PTSA (Paratoluene-2-sulfinic acid) 0.2 3 hrs Brown
Hs;PO; (Hypophosporous acid) 1 5 hrs White
H;PO, (Hypophosporous acid) 0.2 10 hrs White
PTSA+H;PO, 0.26 + 1 3 hrs White Optimum
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