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ABSTRACT: Anion exchangers were prepared by the radiation grafting of styrene onto poly-
propylene non-woren fabric and its subsequent chloromethylation and amination. In the graft
reaction, the effect of absorbed dose, dose rate, acid and multifunctional monomer (MFM) was
estimated. The graft yield showed maximum value at 60 vol% monomer in methanol espe-
cially, was promoted by addition of acid and/or MFM. Chloromethylated St-g-PP containing
589 Mmol Cl/g was obtained by the chloromethylation of 97.6% St-gPP with
chloromethylmethylether in the presence of aluminium chloride. Anion exchangers were
synthesized by amination of chloromethylated St-g-PP with ammonia and several amines.
Strong basic anion exchanger obtained from the amination of chloromethylated St-g-PP with
trimethylamine has ion exchanger capacity of 4.72 Mmol/g, and its adsorption capacity of
hydrogen sulfide gas exhibited 148.36 mg H,S/g, extremely higher than that of commercial
adsorbents.
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Table 1. Amination of Chloromethylated St-g-PP
Fabric

anion reagent  temp. time  solvent Cy
exchanger (30%insoln) () (hr)  (15mL) (Mmol N/g)®

AE-AH ammonia 50 1 0.76

7 0.5 water 1.02
S 005 159

AE-MA  methylamine 50 1 242

7 05 water 257
o 0 05 28

AE-DMA dimethylamine 50 05 319

0 05 water 321
s 0 05 30

AE-TMA trimethylamine 50 05 4.70

7 05 water 472
o © 05 -

AE-TEA triethylamine 50 10°+07 0.31

70 1040 0.79

0.5+0 1.05

050 1,4-dioxane 1

1040 7(10mL) 1.97

5+0.5 +water 2.11

90 5+3.0 (5ml) 2.38

545 2.37

0405 1.65

90 0+5 1.88

0+10 1.88

? Amine;7 mol ratio for Cl, ® Nitrogen content measured by
EA, ©? Reaction time before and after addition of water.
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Figure 1. Effect of total dose on the grafting of sty-
rene onto polypropylene fabric in methanol at a dose
rate of 1 kGy/hr. (@,0) 2kGy, (B.,]) 4kGy, (&,A)
6 kGy.
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Figure 2. Effect of sulfuric acid concentration on the
grafting of styrene onto polypropylene fabric in metha-
nol at a dose rate of 1 kGy/h to a total dose of 4 kGy/

hr. (@) ; Blank, (l);005M, (A):0.1M, (¥);:0.20 M,
(®);1.00 M.
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Figure 3. Effect of TMPTA and sulfuric acid on the
grafting of styrene onto polypropylene fabric in metha-
nol at a dose rate of 1 kGy/h to a total dose of 4 kGy.
(@) blank, (W), 0.2M H,SO,, (A) 1% TMPTA, (V)
1% TMPTA/0.2 M H,S0,.

At TMPTAS) ¥71d#tg wmsd, TMPTAC]
AZbaszh o 34 Jdepda o olde aglZE
ghg-Al st el TMPTAS] & 7)) vd7)
7} A¥stn, of vdrlo| dEA|v ZFEES B
TMPTA7} Z%3te] uzich ¢H TMPTAS whg
A e 2709 thE ndr|® gdZe] d4E &
A7 2o g e} N de 4ol Ft
sof gtz ESe] Fdshs Aoz Y £ Uk
oled M2 e AR Akse sitizn Afsled 3
o] FAHAY A U= 4% B2 HuiEn 2
el vhad aslZE F2E YA g Aol
T 3dat TMPTAS §4] H7H] v sx
40%<} 50% Y W TMPTARMS H7l1e A 9rT}
gtz Ego] WA Yehta e, 2 olfE At
TAE A9 A% 2ZE Al B ge gy
Sol APEI o]Eo] A& ¥HgEHEAM HA shas
of AgxE vigo] IR FAHY] BEoz e

o} o] AL tuFEE VI Y] B 8=
E niabs fd40] A9 gigich
St-g-PPo| E2=ngis} 8ig. azlze 6%

go] 97.
St-g-PP §-2¥o] ZEzues wgdr &
GaFEM o Hrigkd ug 9 An

2
_
RRolE i )

F2/of A223 A1z 19989 14

of 28de] PAY J2LE FHE FI ol uBA g4 ¢ FFaste ¥ B4

Extent of Chloromethylation (Mmeol Cl7/g)

Q 10 20 30 40 50 le]

Reaction Time (min)

Figure 4. Effect of catalysts on chloromethylation of
St-g-PP fabric with CMME. (@) without catayst, AlCly/
CMME(v/v); (l) 1/10, (&) 3/10, SnCl,/CMME ; (O)
1/10, (£) 3/10.
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Figure 5. Effect of swelling on the chloromethylation
of St-g-PP fabric in the presence of 30 vol% catalyst.
Without swelling ; (O,0) AlCl;, SnCly, swelling in
1,2-dichloroethane ; (@,#) AlCl;, SnCl;.
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Figure 8. Hydrogen sulfide adsorption capacity of
AE-TMA(3.95 Mmol N/g) as the content of nitrogen
for 90 min. (@) chemical, (O) physical, and (H) total
adsorption.
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