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2 o 2Ejd QA2 E-beam WZAMEO) ola) Eelz2WA Mfol 2eZE WEAA PP-g
styrene FEYAE AZE F Sz2ojds} Hew olulsl e Ea Y ol LaBFAE
ST RN TeEuae AN Balel $ut 24E4E Flsgen, AHA
deAe] %7t 80% Y W 118% 2 HAHAE UEAIth Mohr's selts} 4o By
LOX10° M3} 0.1 M2 Uehdeh. ofislge agimEgol 271245 7181tk 4@ okl
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ABSTRACT: Fabric ion-exchanger, aminated PP- g-styrene was synthesized with styrene
monomer onto PP staple fiber by pre-irradiational grafting with E-beam and subsequent
chloromethylation and amination. Degree of grafting was increased with increasing the sty-
rene monomer concentration and the highest degree of grafting was obtained 118% at a mo-
nomer concentration of 80 % styrene. Optimum condition of Mohr's salt and sulphuric acid
were 1.0x103M and 0.1 M. Amount of amination was increased with increasing degree of
grafting. Swelling ratio of aminated PP-g-styrene was higher than that of trunk polymer.
Ion-exchange capacity was 6.7 meq/g, which was three times greater than commercial ion-
exchanger. Optimum condition of boron ion adsorption was pH 4 and amount of adsorption
were increased with increasing the amount of amination.

Keywords: E-beam, pre-irradiation, chloromethylation, amination, swelling ratio, ion-exchange
capacity.
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o}l 3l PP-g-styrene ©]-2 ul 35

Jer) s PP A& 10gg oMW ED ZHFE A
%, Az%3% % PE bago]l 9o 44 48l E-
beam 7}%712 AZA} F 2El™ g o} £ vl
A AT ol EFEYe) F £y 500 mLE 3
Ack. ¥ 20 wE % S8 Al fE
o] o2 A1g3 WYY LY AE]A TP 9 b
&, WA B FEAe ¥AHE dAE] gis
Mohr's salt$] H71¥, 12t2E uhgo| £X& 93t
THEA gate] F2E WHEAA WA AT} Table
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15, 20, 25, 30 Mrad®] ZAA 2222 60°C
2 A eH, da B8l ugAlA PP-
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A 2417 o) AzEAT T FF A e
ZESS 4 (1)g o83k A4t

=

Degree of graft (%) = —Wg_—W‘l x 100

W, D

Table 1. Synthetic Conditions of PP-g-styrene
Copolymer by E-beam Pre-irradiation

trunk solution sulphuric Mohr's
polymer styrene monomer methanol acid (M) salt (M)
/v %) (vV/v %)
PP 50 50 0.10 2.0
60 40
70 30
80 20
90 10
100 0
80 20 0.10 0
1.0
2.0
3.0
40
0.00 2.0
0.05
0.10
0.15
0.20
0.25

Total dose : 15, 20, 25, 30 Mrad.
Temp. : 55 C, Atmosphere: N,.
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Figure 1. Relationship between degree of grafting
and styrene monomer. (a) 15 Mrad, (b) 20 Mrad, (c)
25 Mrad, and (d) 30 Mrad.
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Figure 2. Relationship between degree of grafting
and Mohr's salt. (a) 15 Mrad, (b) 20 Mrad, (c) 25 Mrad,
and (d) 30 Mrad.
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Figure 3. Effect of sulphuric acid concentration on
the degree of grafting. (a) 15 Mrad, (b) 20 Mrad, (c)
25 Mrad, and (d) 30 Mrad.
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Figure 5. Relationship between amount of amination

and degree of grafting.
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Figure 6. FT-IR spectra of anionic ion-exchangers.
(a) PP trunk polymer, (b) PP-gstyrene, (c) CPP-g
styrene, and (d) APP-g-styrene.
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Figure 7. TGA thermograms of copolymers. (a)
trunk polymer (PP), (b) PP-gstyrene, (c) CPP-g-sty-
rene, and (d) APP-g-styrene.

Table 2. Swelling Porperties of Each Step Prod-
uct in Distilled Water and Ion-exchange Total Ca-
pacity of Each APP-g-styrene

PP-g~ CPP-g= APP-g

t
ype styrene styrene styrene
swelling ratio 95 18 14 37
(g/g)
degree of

20 0 0 4]
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ion-exchange
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capacity (meq/g)

z7] 93 &x CPP-gstyrenex} H|5:3}9 on
°]E2 200 T2} 400 CollA ot FEa P4
Holzdl o]e Werle ARl FEHA e 1
7} 42 eolFoixy] Y oz AlgsHolA. &
APP-gstyrene &4 ol2ngae I}
100 CAMEE Yehts 3 -OHZ |2 2%d A
T4 odlve} AgS 59 ojgdA 2 AlEFe]
ok B Ao A g4% APP-g-styrene |13t
Aol AHg2=7 80 T oldtde nHE o, & oA
Aol A8 2471 gle Aoz Aasdn

g o Ol2uHEL ojleuAY Tss&e
FEE o]29 FAFY B 4] Uk uwaEky
£ AFdMZ olge e dolrr] o FAT
APP-g-styrene o] 2589} 483 o] &g &
Z& EAsided 1 A} Table 29 Yeht ¢l
th 9L FFE Weo] Ky ubet 7| PP

=3

F2lof A25¥ A4z 20013 7€

(b)

Figure 8. SEM photographs of (a) PP fiber and (b)
APP-g-styrene ion-exchanger.

of HIg] ZtadtH oo olwis} whe Fol=
e S B agtzE vy Zeedds)
WEol wet Fego] Wl olfE v & x4
H g7 F2zvds dhee
2573719 23 Ezhel Mo d =
Aoz Alg=Hdrt. g olwial N5 53 AP
APP-g-styrene ¢|2a @49 go] 714 PP
Hja] A F718ke ol Yol dFE uie} 2ol
-OH71¢} o}fl7]7} ApAde wo] Exte] sz ol
7t gagol Fukste Zog AlgdHt)
ofigh-go] WMl w o] 2w Elge ofR)E-go)
F7Hl vt Frhstdon olwlglgoe] 70% Y o
6.7meq/go 2 HYAE Jeht). o) E 2z
BE 71E9] $A9] olemegata nuy u o)
wgggo] of-2 A Yeh}s Aog Hol & dF
ANM FAFT AR o 2ngyA|e] Aol rle &5

T ez AlEEHAY.

457



Zd

ox

Amount capacity mea/g)

pH

Figure 9. Adsorption capacities of boron ion accord-
ing to pH. Amount of amination: (a) 20%, (b) 30%, ()
40%, (d) 50%, (e) 60%, and (f) 70%.
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