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1. Introduction

Among many azeotropic compounds, pyridine which forms an azeotropic
mixture with three moles of water boiling at 92793°C is very useful synthetic
intermediate in laboratory and industry. With conventional separation method,
the dehydration of pyridine aqueous solution is difficult and requires strong
drying chemicals. To overcome these difficulties, several researchers have
investigated on the separation of pyridine from aqueous solution through
polymer membranes. Kujawski reported several ion-exchang membranes
containing carboxylic and sulfonic fuctional group for dehydration of aqueous
pyridine solution [1].

We have applied the idea of activation of water tranport through
ion-dipole interactions between polymer membrane and aqueous feed. Our
previous studies reported on the in-situ complex membrane to separate water
from aqueous pyridine solution based on simple acid-base theory [2,3]. Water
transport was enhanced through in-situ complex formation between the acid
moiety in the membrane and the incoming pyridine moiety in the feed. In this
case, a catalytic mechanism was proposed. in the present study, we applied
the same idea but changed the acid groups in the copolymer. We used
phosphonic acid group in the copolymer membrane

In this presentation, we will report on the dehydration of aqueous pyridine
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solution by using a poly(acrylonitrile-co-vinyl phosphonic acid) membrane and
to compare the result with those for other membranes.

2. Experimental

The condition and designation of copolymerization are listed in Table 1.
950ml distilled water was placed in a four-necked-round flask under nitrogen
atmosphere. After sufficient nitrogen purge, predetermined amounts of
acrylonitrile and vinyl phosphonic acid monomers were poured into the flask.
Then, potassium persulfate was added after heating the mixture up to 70°C.
The copolymerzation was carried out for 3 hours.

Synthetic copolymers were dissolved in dimethylformamide solution and
poured into glass plate to be prepared with membranes. The thickness of the
membranes was approximately 100z m.

3. Results and discussion

Fig. 1 illustrates the FT-IR spectra of virgin PANVP. As shown the
stretching peak of -P=0 in vinyl phosphonic acid appears at ~990cm !, and
the peak intensity of -P=0 increased with increasing vinyl phosphonic acid
content of PANVP copolymers.

Table 2 shows the melecular weight of PANPH copolymers measured by
GPC. The standard materials of was polystyrene. PANVP copolymers have
the number average molecular weight of 100,0007160,000 g/mole. Molecular
weight of PANVP copolymers decreased with increasing vinyl phosphonic
acid contents.

Pervaporation performances of PANVP3 membrane using 59wt% aqueous
pyridine solution as a feed measured at 30°C~75°C are described in Fig. 2. In
this figure, total flux of PANVP3 membrane depended on the operating
temperature. The flux of PANVP3 membrane increased as operating
temperature increased from 30°C to 75°C. Meanwhile, separation factor of
PANVP3 membrane did not decrease with operating temperature. The reason
for excellent dehydration capability of PANVP3 membrane can be explained
by in-situ complex membrane concept as we previously suggested for
dehydration of pyridine solutions. That is, because in-situ complex is formed
between acid component in the membraneand pyridine from the feed, PANVP
membrane interacts with water molecules in the feed and induced ion-dipole
interaction, which promotes water transport from aqueous pyridine solution.
Thermal motion of in-situ complex enhances the total flux of PANVP
membranes at an elevated temperature.
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Table 1. Designation of poly(acrylonitrile~co-vinyl phosphonic acid)

sample acrylonitrile(wt%)  vinyl phosphonic acid(wt%)
PANVP1 99 1
PANVP2 95 5
PANVP3 90 10
PANVP4 85 15

water=250ml, potassium persulfate=0.5g

Table 2. Molecular weight of PANVP copolymers measured by GPC

sample molecular weight( X 10°)
PANVP1 16
PANVP2 1.3
PANVP3 1.1
PANVP4 1.0
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Fig. 1 FT-IR spectra of poly(acrylonitrile-co-vinyl phosphonic acid)
Fig. 2 Effect of operating temperature on pervaporation performance
through PANVP3 membrane
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