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A Study on the Synthesis of Polysulfone-Acrylic acid Graft Copolymers by
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ABSTRACT: The PSF-g-AAc copolymers were synthesized by the irradiational grafting of
acrylic acid onto polysulfone membrane. The synthesis of copolymer was evidenced by the
bands at 1720, 3100 cm™ in the FT-IR spectrum. The initial thermal degradation temperature
of PSF-g-AAc copolymers was about 250 'C. After the adsorption of metal ions on PSF-g-
AAc copolymers, various types of morphology with small brain, lump and sponge shape were
observed by SEM. The optimal time for the metal ion adsorption equilibrium on PSF-g-AAc
copolymers was 24 hrs and their adsorption capacities increased in the order of Cu?* > Niz* >
Co®* >Mn®*. The adsorption capacities of PSF-g-A Ac copolymers were not varied even after
more than 10 times of regeneration.
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Table 1. Basic Properties of Polysulfone Mem-
brane

tensile longation water permeabilit pure water
strength € ox:ia) fon (m:?/em Yday) y permeability
(kg/mm?) y (g/mincm’®atm)
1.36 57.5 115 0.080
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Figure 1. Relationship between degree of grafting
and acrylic acid concentration at different total dose.
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Figure 2. FT-IR spectra of polymers. (a) PSF mem-
brane and (b) PSF-g-AAc copolymer (degree of graft-
ing : 89.9%).
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Figure3. TGA curves of PSF-gAAc copolymers
with different degree of grafting.
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Figure 4. SEM photographs of PSF membrane be-
fore and after grafting reaction.
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Figure 5. SEM photographs of PSF-g-AAc copolymers membranes after adsorption of metal ions.
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Table 2. Ton Exchange Capacities of PSF-g-AAc
Copolymers with a Variety of Acrylic Acid Con-
centration

AAc concentration  10vol%  20vol% . 30 vol%
degree of grafting 329 773 89.9
capacity (meq/g) 1176 7.330 8.762
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Figure 6. Adsorption capacities of metals according
to degree of grafting(pH=6, time : 24 hrs).
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Figure 7. Adsorption capacities of metals according
to soaking time(pH =6, degree of grafting : 89.9%).
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Figure 8. Adsorption capacities of metals according
to pH(time : 24 hrs, degree of grafting : 89.9%).
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Figure 9. Adsorption capacities of PSF-g-AAc copoly-
mers with regeneration frequency (degree of graft-
ing : 89.9%, time : 24 hrs, pH=6).
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