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Abstract —Polypropylene nonwoven fabrics were grafted with acrylic acid by a preirradiation method by using
electron beam accelerator. The effect of irradiation dose, storage time, concentration of acrylic acid, reaction
temperature, reaction time and Mohr’s salt concentration on the degree of grafting were investigated in detail.
The grafted polypropylene nonwoven fabrics were characterized using IR spectroscopy and SEM. The results
showed that the degree of grafting increased with increasing absorbed dose and the Mohr‘s salt in the acrylic

acid solution promoted grafting efficiency.
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Scheme 1. Radicals formed on electron beam irradiated PP.
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Scheme 2. Grafting mechanism for preirradiation method.
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Fig. 1. Effect of absorbed dose on the degree of
grafting of polypropylene nonwoven fabrics.
(acrylic acid : 20vol.%, Mohr’s salt:1 x10 “wt.%,
grafting temp. : 70 C, grafting time @ 2hr).
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Fig. 2. Effect of storage time at room tem -
perature on the degree of grafting of irradiated
polypropylene nonwoven fabrics.(dose : 70.5kGy,
acrylic acid :20vol.%, Mohr’s salt:1 10 “wt%.
grafting temp. : 70°C, grafting time : 2hr).
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Fig. 3. Effect of grafting time on the degree of
grafting of acrylic acid at different grafting
temperature.(dose : 70.5 kGy, acrylic acid : 20
vol.%, Mohr’s salt :1x10“wt%. grafting temp.
1 40°C(H), 50°C(@), 70 T(A), 80 U(VW).
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Fig. 4. Effect of acrylic acid concentration on the
degree of grafting.(dose @ 70.5kGy, grafting tem
p. 70T, grafting time: 2hr. W : without
Mohr’s salt, @ : Mohr’s salt conc. 5x10™ wt%.).
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Fig. 5. Effect of Mohr’s salt concentration on
the degree of grafting.(dose : 70.5kGy, grafting
temp. : 70°C, grafting time: 2hr). Concentration
of acrylic acid ; 10vol.%(@), 15vol.%(IB, 20
vol.% ().
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Fig. 6. FT-IR spectroscopy of original & grafted

polypropylene nonwoven fabrics. (a) ungrafted

PP fabric, (b) degree of grafting : 40%, (c)

degree of grafting : 76%, (d) degree of grafting

1 90%.
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Fig. 7. Scanning electron microscope of poly propylene fabric (a) ongmal PP fabric, (b) degree of

grafting : 42%, (c) degree of grafting :

69%, (d) degree of grafting: 86%.
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