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Preparation of Acrylic Acid Grafted Polypropylene by Electron Beam
Irradiation and Heavy Metal lon Adsorption Property

Ja young Cheon*, Joon-pyo Jeun*'

ABSTRACT: In this study, an acrylic acid (AAc) was grafted on a polypropylene (PP) nonwoven fabric using electron
beam irradiation. Electron beam grafting was carried out under various conditions to produce AAc grafted PP (PP-g-
AAc) nonwoven fabric having a grafting yield of about 50% at radiation dose of 100 kGy and a monomer
concentration of 60%. The physical and chemical properties of PP-g-AAc nonwoven fabric were evaluated by SEM,
ATR-FTIR, thermal analysis and tensile strength. The morphology of PP and PP-g-AAc nonwoven fabric confirmed
by SEM showed no significant change, and it was judged that AAc was introduced into PP nonwoven fabric from
ATR-FTIR. PP-g-AAc nonwoven fabric showed an increase in tensile strength and a decrease in tensile strain
compared to PP nonwoven fabric. However, since change of value is not significant, it is considered that there is no
significant influence on the physical characterization. Adsorption experiments of PP-g-AAc nonwoven fabric on
various ions showed selective adsorption behavior for lead ion. In conclusion, the electron beam radiation-induced
PP-g-AAc nonwoven fabric is expected to be applied as an effective adsorbent for the adsorption of lead ions.
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Scheme 1. Schematic illustration of graft reaction using elec-
tron beam
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Scheme 2. Schematic illustration of adsorption experiment
using circulating pump: (a) single pass and (b) multi
pass methods
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Fig. 1. Grafting yield according to condition: (a) irradiation dose
(monomer concentration 50%) and (b) monomer con-
centration (absorbed dose 100 kGy)
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Fig. 2. SEM images of (a) PP nonwoven fabric and PP-g-AAc
nonwoven fabrics prepared with (b) 60%, 100 kGy, (c)
50%, 200 kGy, and (d) 80%, 100 kGy
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Fig. 3. ATR-FTIR spectra of PP (up, black line) and PP-g-AAc
(60%, 100 kGy) (bottom, red line) nonwoven fabric
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