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Abstract— Macroreticular poly (styrene-divinylbenzene) membranes of 0.2 mm thick have been synthesized by
the bulk polymerization. The effects of the contents of the crosslinking agent and the diluent on the surface area and
the swelling ability of the membranes were investigated. The swelling ability and the surface area increased with the
amount of diluent. With the increase in the amount of crosslinking agent, the surface area increased while the swell-
ing ability decreased. The membranes were sulfonated with concentrated sulfuric acid in the presence of nitro-
benzene and the ion-exchange capacities of the membranes were measured by titration. The ion-exchange capacities
increased with the increase in the diluent content but decreased with the increase in the crosslinking agent.
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Fig. 1. Schematic diagram of macroreticular
resin. :
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Table 1. Definitions of compositions and their ranges.

Term Meaning

Range

Wt % Cross linking

Weight of divinylbenzene (DVB) x 100

20, 25, 30, 35Wt %

(Wt % X-link)
Solvent ratio

Weight of (strene-tethylstyrene +DVB)

Vol. of t-amylalcohol

0.25, 0.5, 0.75, 1.0

(SR) Vol. of total monomers®

Polybutadiene ratio

Wt of polybutadiene

0.218

(PR) Wt of total monomers

Benzoylperoxide Wt %

Wt of B.P.0. X100

0.2 Wt %

(B.P.O. Wt %)

Wt of total monomers

% Total monomers; styrene-+ethylstyrene-+ DVB+ polybutadiene
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Fig. 2. Apparatus for membrane synthesis.
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Fig. 3. Cross-sectional view of the membrane
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Fig. 4. Inner-structures of the macroreticular
membranes (a) 20 wt% DVB, SR=0. 25
(< 4,060) (b) 30wt% DVB, SR=0.5
( < 10, 200).
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Fig. 5. Effect of the amount of the crosslinking
agent and the diluent on the surface ar-
ea of the membrane.
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Fig. 6. Effect of the amount of the crosslinking
agent and the diluent on the swelling ab-
ility of the membrane.
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Fig. 7. IR absorption spectrum of (a) unsulfona-
ted and (b) sulfonated membrane.
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