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Characterization of ion—exchange membrane with various fixed charge
distribution prepared by plasma-induced graft polymerization

Eun Young Chol and Seung Hyveon Moon
Dept. of Environmental Science and Engineering
Gwangju Institute of Science and Technology (GIST)

The performance of 1on-exchange membrane depends on  its  chemical
nature and the conditions of the surrounding liquid medium. The former
includes the type of a membrane {cationic or anionic), the amount of fixed
charges and its distribution. The latter includes the operating condition and
the flow field near the liquid membrane interface. Increasing fixed charge in a
membrane can improve the performance of an ion-exchange membrane [1]. A
particular distribution of fixed charge groups inside the membrane plavs a
significant role. Many researchers have studied the effect of fixed charge
distribution on the perlormance of ion-cxchange membrane [2-11]. Howoever,
since preparation of Jon-exchange membrane with nonuniform or uniform
fixed charge distribution (Fig. 1) is dilficult, most of the studics have been
carried out only theoretically without experimental mvestigation.

Gralt polymerization i1s a good method to prepare morphologically controlled
on-exchange membrane {on—exchange membrane with nonuniform or uniform
fixed charge distribution) [12]. It was reported that the membrane morphology
with the plasma-induced graft polymerization could be controlled by solvent,
plasma discharge power, pressure of gas and pore size [13,14]. Therefore,
plasma induced grafl polymerizalion can be used Lo prepare lon exchange
membranes  with  various fixed charge distribution by controlling the

memhrane morphology.



The objectives of this study arc: (1) to preparc cation-cxchange membrane
(sulfonated GMA-g~PP mcmbrane) with nonuniform or uniform fixed charge
distribution (Fig. 2) by the use of plasma-induced graft polymerization (Fig
3) for cation exchange membrane and (2) to evaluate and compare their
properties, The prepared membranes with various [ixed charge distribution
were characterized in terms of physical and electrochemical properties such as
trangport number, ion exchange capacity, water content, membrane electric
resistance, I-V relation and chronopoteniometric reponses. Also, the chemical
structure and morphology of the prepared membrane were investigated using
microscopic Fourier transform infrarcd spectroscopy mapping method, ficld

cmission scanning cleetron microscopy (FESEM),
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Fig 1. Nonunilormly charged membranc{a) and uniformly charged membrane (b)
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Fig. 2. Preparation scheme for cation—exchange membrane
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Fig. 3. Apparatus for plasma graft polymcerization
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