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2 2: ~Ed HHAE E-beam AZAPYN o8 FelL2E Afol] 122ZE WA PP-g
styrene A E A 2T F IR} e oplsl whg-g Foof ofl o] 2uBEAE
s 259 2eZESS ~HI v vEI FUEFE FUheH, AE
e 557 80% Y W 118% 2 A E vehHdth Mohr's salte} 4te] A g
1.0x103M3} 0.1 M2 uehdeh oflslge IetZEgo] F/18+5 Frlsich. $4% ol
g oleu@A 9] BEH&E ALT A HElgon o] 2uBEHL 6.7 meq/g2E Y& o2
5o vige 3u) AEe] FXE YEATE Saole e A 21 pH 4944 Yepde
o, Baole FHFE oplshgo] FHESFF FUHEIIH.

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 1.0x 103 M 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.
Ton-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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oful 3} PP-g-styrene o] S @ Hfrol $da T4 Fole Fio BY A7

48] S8 PP AH 10gg oM ER 2752 A
, Z% ¥ PE bagd] wol A4 #73dx E-
beam 7}&5712 AZAL F AER G e} 23 0
A AT ol EFEHe] F o= 500 mLE 3}
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&, 9A 9Y FHA HHE dAE] 9%
Mohr’s salte] H7}s, a8z E wge] £218& 93
7HEAl Bk =& WA A uhEAZ k. Table
1o 2stZEe FFg v 278& Yepidnh g7
15, 20, 25, 30 Mrade] ZAlRA A ¥H3-22 & 60 C
2 AR ed, da #97)8lAM wgA A PP-
g-styrene FFHAE FAsIGh

e Fo]l MBS Aoz Ysly onsin
WA e @ /S5 AP £ 70~80 Col
Al 24717 o] Az AT FEEA 28
ZESE 2 (1)& ol 83k Aet

Degree of graft (%) = K%-% x 100 1)

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

solution . ,
) styrene monomer methanol Sml?ih(t;ll;: SIZI]O}(HNB
polymer o) (v 2 '
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
4.0
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,.

#2jol A257 A43 20019 7€

AN W W 47 asmE wg A%
PP FAIE vebdt].
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atd oAl Q4 (10%) 84 70vol% 1.4-T)
S48 gl 50wt HERIEH FFFE A
T F 70~80 CAA 24417 o] AxAT}. E=
Zres 9Hee Bt FAE chloromethylated
PP-gstyrene (CPP-g-styrene)ol] #WlAl 150 mL&
Yol 2417 Bt 40~45 CTE #A% W_A 7
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4w ¥ olRud B EYZ A Az
BE st 25 C 3F S 24N B g W
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Lo
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Water uptake (%) = Wu—W,
W,

2)

7NN, Wt Wt 242 3§ A 32 A79
FAE vepdch

4% APP-gstyrene 202 @ dFIe
10% FABIEE FRYoz FE3 A3y
OH-form2 2 A7) g FFHFE F4o] € 4
7R AAEE I 70 CTAAM AZRIET Axd FA
YPFE FE3] HIPT F 01N g4 €9 50mL
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20mLE #3ld 01N FHJUEF gHoz A
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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.

Ao WA Fx @3l wE asZEEA]
AAE JePd Ao 2 Figure 1914 B ule} Zo]
FEEA Y 1ZELL ~EY dE#A ] st F
Ve ZrletEnh. 223 4P FAPIRNAN =
Abgt PP 7)Aol g 28fZESL 80% Y o Hd
Qo 1 oM ZastdTt. EF ZAP0]
Z7184E 1ZESE Z7IsEom 30Mrad A
W Ho] 118%¢<] ZHEZESE YehlAth o FA
g o] 7t 7l wet astZEge] Fotet
olfr ¥HeAl v} gtz E wgolA Jeh}
Troemmsdorff &Fo)® o3 Aoz AlgHH,
Ategel Z7bo] wEt T Ego| Fl8ke o]
= iz gAde] FrtEte ¥hgAel FuiEY] of
o2 Alg=ch g 9o w7t 80% ol
A agtTE o] Aide ol AHE 2HA
Sad 7 ukg-sled e A E YA gEes
AR A

wabd B dpdie ©d F3A A4S gAE
I aZESS F7HIFI] Ak g Ft &3
HAESHY oM, 1 AH7} Figure 29 Yeld Q)
t}. Figure 25 99 %A A9 A& A
Mohr’s salte] #H7}gkd @& PP-g-styrene 5§
el nelzegrie] BAE JeEbd Aoz Mohr's
salte] H7ledo] Z/VASFE a8tZESO] FUI8HA
t}. Mohr’s salte] H7}eke] 1.0x103MY o 28}
ZESE HYPon 1 ojdAE 235l 2TUZE
£o] ZasyTh ol¥A Heo Hrte o3 =

z=

do do o flr flr

=

Polymer{Korea) Vol 25, No. 4, July 2001



o}¥1 8} PP-gstyrene o] & &M M el B4H B4 Lol Fxo] B A7

140
— 1204 ’/v'-~\._\ -
® l//, _\:* e
o 1004 . ~ e 4

—p )

'_S_, '/ —\-_ ¢ e
5 80 ./ \'H.M
2 el * °
]
o
o 404
5
A 204

0

0.0 1.0 20 30 40
Mohr's salt (X 1072 M)
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 8. 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 4. Reaction scheme of chloromethylation and
amination of PP-g-styrene copolymer.
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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-g-styrene, (¢) 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, (¢} 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-
styrene styrene styrene

type PP

swelling ratio
(g/8)
degree of
amination (%)
ion-exchange
capacity (meq/g)

2.2 1.8 14 37

20 30 40 50 60 70

38 42 48 62 67
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Figure 8. SEM photographs of (a) PP fiber and (b)
APP-g-styrene ion-exchanger.
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Figure 9. Adsorption capacities of boron ion accord-
ing to pH. Amount of amination: (a) 20%, (b) 30%, (c)
40%, (d) 50%, (e) 60%, and (f) 70%.
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120% 2 Hdiolow, dd F§A 44 JAE 9
& Mohr's salt ¥7}akn) 8habe) Hojake 747 1.0
><10’3M, 0.1 Mo] <) &elalgrh

2. o8& IztEE o] Zg we Zvlst
E AE%e JEpidled, a8tz ESe] 100%Y o

2% 2 HAdge Jepi AT

3. APP-g-styrene o]L£u$He] 4L 7|A
PPl vla] A3 Frieiplon ojen@gae 6.
7meq/go.2 7]E o] & n B Hig) oF 3uf Hx
=4 vEbstTh

4. APP-g-styrene A ol & gl5x]o] BAg 3}
< pH 471 HHeldlom olulzlgo| Zvlg ula}
F7heed, & AFA e AR ol 2udp

A gurgHo 2 HE] Farole Fabo Hs 4
ale #old 4 gloch
#Ael 28 dA7e Adried 428 F37)

AT 7IFer sy, od =gyt
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