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it g9 AzE Z4F AR dEYol F3F sEE &Y £EY ¥, FET E &
T o} 7]A) gHo] ZrEFE Frslyony, £E47)¢] $eko] 4.25 mmol HY /gl &9 74
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o, 71&2] ZAggoly ARt aurt 49

ABSTRACT: An attempt was made to synthesize an ammonia adsorbent by the photo-in-

duced grafting of styrene (St) onto polypropylene (PP) nonwoven using benzoin ethyl ether
(BEE) as a photosensitizer with urea and trimethylol propane triacrylate in methanol medium,
As styrene concentration was increased, the graft yield was increased. It was also found that
the graft yield increased with reaction time. The polypropylene grafted with styrene (PP-g-
St) was sulfonated by chlorosulfonic acid in dichloroethane and complexed with several metal
ion, such as Co*? Ni™2 Cu™? Zn™2 The amount of ammonia gas adsorbed by these sample
was dependent on the cegree of sulfonation, adsorption time, and ammonia gas pressure. The
adsorption capacity of ammonia gas by the sulfonated PP-g-St (SPP-g-St) nonwoven with 4.
25 mmol H*/g was 6.51 mmol/g. Metal ion complexed SPP-g-St nonwovens had higher
adsorption capacity than SPP-g-St nonwoven and the Cot? complexed SPP-g-St showed 9.
90 mmol NH,/g, which was much higher than that of active carbon or silica gel.

Keywords: photo (ultraviolet) irradiation grafting, polypropyleme, ammonia adsorption, sulfona-

tion, metal-ion complexation.
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Figure 1. Schematic diagram of photoinduced graft
polymerization apparatus. (A) UV lamp, (B) quartz im-
mersion well, (C) water bath, (D) PP nonwoven, (E)
pyrex tube containing the reaction mixture, (F) con-
necting device, (G) motor, (H) bearing house, and (I)
conveyer belt.
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Figure 2. Apparatus for gas adsorption.
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Figure 3. FT-IR spectra of original PP nonwoven (a)
and PP-g-St nonwovens|graft yield (%):(b) 30.5%,
(c) 66.1%1.
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Figure 4. Effect of reaction time on the graft yield.
Reaction temperature: 30 C.
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Figure 5. Comparion of the ammonia adsorption ca-
pacity of various sulfonated PP-g-St at 200 mmHg.
Amount of sulfonate group [(@) 3.07 mmole/g, (V)
3.72 mmole/g, (M) 4.25 mmole/g].
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Figure 6. Comparision of the ammonia adsorption ca-

pacity of sulfonated PP-g-St nonwoven between

chemical and physical adsorption at 200 mmHg.

Amount of sulfonate group: 4.25 mmole/g. (¥) chemi-

cal, (@) physical, (M) total adsorption.
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Figure 7. Ammonia adsorption capacity of sulfonated
PP-g-St. Amount of sulfonate group: 4.25mmol/g.
Gas pressure [ (@) 50 mmHg, (¥) 100 mmHg, (#)
150 mmHg, (@) 200 mmHg].
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Figure 8. Ammonia adsorption capacity of sulfonated
PP-g-St nonwoven vs. the NH; pressure for 1h.
Amount of sulfonate group: 4.25 mmol/g. (¥) chemi-
cal, (@) physical, (l) total adsorption.
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Table 1. Amount of Metal in the Complex of Sul-
fonated PP-g-St

M2+ C02+
amount of metal
(mmol M** /g)

Nil+ Cuz+ an+

1.15 1.31 1.01 1.5

2R — SO,H + M** — (R-SO; )M?* (2)
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