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Abstract: As a preliminary study for esterification membrane reactor used to produce 2,2,2-trifluoroethylmetacrylate
(TFEMA), pervaporation behaviors with crosslinked poly(vinyl alcohol) composite membranes were investigated for aqueous
TFEA (2,2,2-trifluoroethanol) feed solutions. In this study, crosslinked PVA composite membranes were prepared by
reacting PVA with glutaraldehyde (GA)/acid catalyst onto porous polyethersulfone (PES) supports. SEM images (scanning
electron microscopy) showed the thicknesses of selective coating layer was about 2-3 um. The swelling tests showed the
degree of crosslinking decreased as content of the crosslinking agent, GA, increased. Total permeation flux decreased while
separation factor increased as the GA content increased. As operating temperature increased, total permeation flux remarkably
increased in the range of 85-95 wt% TFEA aqueous solutions. Interestingly, however, separation factor decreased in 85-90
wt% with operating temperature, while that increased in 95 wt%. In case of 90 wt% TFEA concentration and operating
temperature 80°C, the PVA composite membrane crosslinked with 0.1 mol GA per PVA repeating unit showed high
permeation flux of 1.5 kg/m’hr and separation factor of 320. These results confirmed the applicability of the PVA
composite membranes for the esterification membrane reactor of TFEMA.
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@ Pl : Pressure Indicotor
TIC : Temperature Indicating
Controller
oC GC : Gos Chromatograph
PC 5 PC : Personal Computer

Fig. 1. Pervaporation apparatus; 1, temperature indicating
controller; 2, feed tank; 3, feed pump; 4, membrane cell;
5, gas chromatograph; 6, gas sampling valve; 7, personal
computer; 8, cold trap; 9, vent to atmosphere; 10, vacuum

pump.
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Table 1. Physical Properties of TFEA used as a Feed Solution

Compound TFEA
Properties 2,2,2,-trifluoroethanol
Chemical Structure CF:;CHOH
Molecutar Weight 100
Boiling Point (°C) 77~80
Specific Gravity 1.373
Solubility in water miscible
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Fig. 2. SEM images of crosslinked PVA composite membrane: (a) Cross-section (600X, 60-70 ym) and (b) Selective layer
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Fig. 3. Effects of (a) content of GA and (b) TFEA concentration in feed on degree of swelling for crosslinked PVA com-

posite membranes at 80°C.
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Fig. 4. Effect of content of GA on separation factor and
flux of TFEA/water mixture through crosslinked PVA
composite membranes (90 wt% TFEA in feed, at 80°C).
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Fig. 5. Pervaporation performance of PVA composite mem-

brane crosslinked with 0.1 mol GA (90 wt% TFEA in feed,
at 80°C).
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Fig. 6. Effect of water content in feed on pervaporation
performance of TFEA/water mixture through PVA com-
posite membrane crosslinked with 0.1 mol GA.
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