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Radiation-Induced Grafting of Acrylic Acid onto Polypropylene Fabric and
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ABSTRACT: An attempt was made to synthesize adsorbents by grafting acrylic acid on poly-
propylene fabric using 7-ray preirradiation grafting technique, and the adsorption capacity of
ammonia and regeneration efficiency of the adsorbent were examined. The addition of cation-
ic salt and sulfuric acid in acrylic acid led to an enhancement effect on the radiation grafting
although the acrylic acid concentration was low. The amount of ammonia gas adsorbed by the
acrylic acid-grafted polypropylene fabric (AAc-g-PP) was dependent on the grafting content
of the acrylic acid in polypropylene, the adsorption capacity of ammonia gas by the AAc-g-
PP with graft content of 186.2% was 7.65x 1073 mol/g, which is much higher than that of
activated carbon or silica gel. The mole ratio between chemically adsorbed ammonia gas and
acrylic acid content of the AAc-g-PP was 0.72,71.00 regardless of the grafting yield. The
adsorption capacity of AAc-g-PP was not varied even after more than 10 times of regenera-
ton.

Keywords: radiation graft, preirradiation, acrylic acid, polypropylene fabric, adsorption
capacity.
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Figure 1. Apparatus for gas adsorption.
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Figure 2. Effect of reaction temperature on the graft-
ing of AAc onto 40 kGy irradiated PP fabric in water
for 3 hours. Reaction temperature: (@) 40 'C, (H) 50
T, (A) 60 C,and (W) 70 C.
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Figure 3. Effect of additives on the grafting of AAc
onto 40 kGy irradiated PP fabric in water at 60 °C for
3hr. (@) no additive, () 2.5x 103 M FeSO,, and (A)
25x%103M FeS0O, and 0.2 M H,S0,.
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Figure 4. Comparison of the ammonia adsorption ca-
pacity of various acrylic acid-grafted polypropylene
fabrics at 200 mmHg. Graft yield: (@) 87.8%, () 116.8
%, (A) 130.0%, (¥) 138.9%, and (@) 186.2%.
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Figure 5. Ammonia adsorption capacity of acrylic
acid-grafted polypropylene fabric. Graft yield: 130%.
Gas pressure: (@) 50 mmHg, (M) 100 mmHg, (A)
150 mmHg, and (¥) 200 mmHg.
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Figure 6. Comparison of the ammonia adsorption
capacity of acrylic acid-grafted polypropylene fabric
between chemical and physical adsorption at
200 mmHg. Graft yield: 130%. (@) chemical, (O) phys-
ical, and (H) total adsorption.
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Figure 7. Ammonia adsorption capacity of acrylic
acid-grafted polypropylene fabric vs. the NH, pressure.
Graft yieid: 130%. (@) chemical and (O) physical
adsorption for 20 hours, and (M) chemical and ()
physical adsorption for 5 hours.
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Figure 8. Ammonia adsorption capacity of the acrylic
acid-grafted polypropylene fabric for 20 hours vs. the
content of grafted acrylic acid. (@) chemical, (Q)
physical and (H) total adsorption.
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Figure 9. Comparison of ammonia adsorption capaci-
ty between acrylic acid—grafted polypropylene fabric
and other adsorbents at 200 mmHg. (@) acrylic acid-
grafted polypropylene, (M) carbone black, and (A) sili-
ca gel.
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