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Abstract: Trifluoroethyl methacrylate (TFEMA) is used in the preparation of water-repellant paints and optical fiber
clading materials, and is manufactured by esterification reaction of trifluoroethanol (TFEA) and methacrylic acid (MA). To
estimate the applicability of a pervaporation membrane for the esterification TFEMA esterification, the basic pervaporation
propertles for TFEA/water mixture were determined using a commercial poly(vinyl alcohol) membrane (GFT Membrane
Pervap * 1005). The effect of TFEA concentration in feed solution and operating temperature on the pervaporation properties
was determined. The total permeation flux decreased with increasing TFEA concentration from 90 to 99 wt%, but the
separation factor of TFEA/water showed maximum values at 95 wt% TFEA concentration. With increasing feed
temperatures from 50 to 80°C, the permeation flux and separation factor increased. Higher separation factors and
permeation fluxes were observed at 80°C of feed temperature. This pervaporation performance confirmed that the
commercial pervaporation membrane could be successfully applied to esterification of TFEMA.
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Table 1. Physical Properties of TFEA Used as a Feed
Solution

TFEA
2,2,2-trifluoroethanol

CF;CH,OH
100
77~80
1.373
Miscible

Compound
Properties

Chemical Structure
Molecular Weight
Boiling Point (°C)
Specific Gravity

Solubility in water
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Fig, 2. Effect of TFEA concentration on pervaporation per-
formance at different feed temperatures.
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Fig. 3. Effect of TFEA concentration on individual flux
of water and TFEA in permeation side at different feed
temperatures.
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Fig. 4. Effect of TFEA concentration on water content in
permeation side at different feed temperatures.
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