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Pervaporation Separation of Water-Acetic Acid Mixture
Through Poly(acrylic acid-co-acrylonitrile) Membrane
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Abstract ; Dehydration of water/acetic acid mixture by pervaporation was carried out through the
membranes prepared from poly(acrylic acid-co-acrylonitrile). Hydrophilic groups such as carboxylic
group and sulfonic group generally improve selectivity toward water in separating organic/water mix-
ture. Carboxylic group was introduced in this study to enhance the dehydration ability of the base
polyacrylonitrile(PAN) membrane. Poly(acrylic acid-co-acylonitrile) was synthesized by using emulsi-
fier-free polymerization varying acrylic acid concentration to change the contents of carboxylic group
in the copolymer. Membrane was prepared by casting 25wt% copolymer solution in dimethylforma-
mide(DMF) onto a glass plate. Using these membranes, dehydration of water/acetic acid mixture was
carried out. Effects of membrane thickness, feed concentration of acetic acid and feed temperature
on the selectivity and the flux of the membranes were investigated.
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Table 1. Summary from the Literatures on the Separation of Acetic Acid from Water and Acetic Acid Mix-

ture
Material Membrane Feed Water a Flux Temp. Ref.
Type Conc.(wt%) water/AcOH  (kg/m’hr) (t)

Nylon-6/PAA blend 245 69.5 0.045 15 3
Nylon-6/PAA blend 8.7 823 0.005 15 3
PVA crosslinking 10.0 420 0.480 30 4
PVA/PVP blend 10.0 28 0.800 25 6
PVA/PAA blend 10.0 175 0.300 25 6
PVA/PHC blend 10.0 339 0.140 25 6
PVA/PEI blend 10.0 20 1.400 25 6
PAA/PAN copolymer 50.0 250.0 0.006 15 7

PAA = poly(acrylic acid)
PVP = poly(N-vinyl-2-pyrrolidone) PHC=

PEI=poly(ethyleneimine)
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PVA=poly(vinyl alcohol)
poly (hydroxycarboxylate)
PAN =poly(acrylonitrile)
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Fig. 1. IR spectra of poly(AA<o-AN) containing (a)
26 mol%, (b) 48 mol%, and (c) 55 mol% of acrylic
acid.
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Table 2. Elemental Analysis of Poly(acrylonitrile-co-
acrylic acid)

H (0] N  Mole Fraction of
(%] AA in Copolymer

sample

El 6313 520 2310 857 0.1396
E2 5943 557 1932 15.68 0.2620
E3 5673 5.88 1566 21.73 0.3778
E4 5367 566 1296 27.71 0.4833
E5 5086 4.86 1161 3267 0.5518
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Table 3. Properties of Poly(acrylonitrile—co-acrylic
acid) Membranes

Contact Swelling degree[ % ]

Sample angle[°] water  AcOH o
El 52.06 10.08 0.79 3.79
E2 50.12 13.87 1.02 2.59
E3 47.68 29.88 0.69 1.18
E4 46.60 37.27 1.77 1.96
E5 4454 36.10 0.63 1.47

*Concentration was 0.5wt% in dimethylformamide
measured at 27C.
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