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ABSTRACT: An attempt was made to synthesize adsorbent by the radiation grafting of sty-
rene onto polypropylene non-woven fabric and its subsequent sulfonation. It was found that
the sulfonation reaction was carried out smoothly with 5% CISO3H concentration in CICH,CH,
Cl, and the high 3.95 mmol/g of sulfonic acid was obtained from 96.7% styrene-grafted poly-
propylene non-woven fabric in this condition. The amount of ammonia gas adsorbed by sulfo-
nated styrene-grafted polypropylene non-woven fabric(SS-GPP) was dependent linearly on
the degree of sulfonation. The mole ratio of ammonia adsorbed chemically and sulfonic acid
content in SS-GPP was 1.02/1.00 regardless of the degree of sulfonation. The adsorption ca-
pacity of ammonia gas by SS-GPP having 3.95 mmol/g in 200 mmHg of ammonia gas pres-
sure was 6.14 mmol NH;/g, more than 2 times that of activated carbon or silica gel.
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Figure 1. Apparatus for gas adsorption.
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Figure 2. Effect of swelling agent on the sulfonation
of St-g-PP in sulfuric acid at 70 ‘C. Grafting yield; 97.6
%. Swelling time ; 10 min. (@) ; no swelling, (M) ; CCl,,
(A); CICH,CH,CL
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Figure 3. Effect of swelling agent and degree of
grafting on the sulfonation of St-g-PP in sulfuric acid
at 70 °C for 3 hours. (@) ; no swelling, (l) ; CCl,, (A);
CICH,CH,ClL.
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Figure 4. Extent of the sulfonation o St-g-PP in

CISO3H/H,SO, solution. Grafting yield ; 97.6%. (@) ;

20% CISO;H/H,S0, at 0 °C, (W) ; 20% C1SO;H/H,SO,

at 20 C, (A); 30% CISO;H/H,S0, at 0 ¢, (¥); 30%

CISO3H/H,50, at 20 C.
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Figure 5. Effect of CISO3H concentration on the sul-
fonation of St-g-PP in CISO3;H/CICH,CH,CI solution at
room temperature. Grafting yield; 97.6%. (@) ; 5%,
(M) ; 10%, (&) ; 20%.
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Figure 9. Comparison of the ammonia adsorption ca-
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Figure 10. Ammonia adsorption capacity of sulfonat-
ed St-g-PP for 1 hour. Sulfuric acid; 3.95 mmol/g.
(@) ; chemical, (O) ; physical, (l) ; total adsorption.
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Figure 12. SEM photographs of (a) polypropylene
non-woven fabric and (b) sulfonated styrene-grafted
polypropylene non-woven fabric.
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Figure 13. Comparison of ammonia adsorption capaci-
ty between sulfonated St-g-PP, carbon black and silica
gel. (@) ; sulfonated St-g-PP, (B) ; carbon black, (A)
; silica gel.
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