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ABSTRACT : The sulfonated PET-g-GMA ion-exchange fine fibers were synthesized by UV radiation-induced
graft copolymerization using a photoinitiator, and their chemical structure and adsorption properties were
investigated. The optimum values for synthetic conditions - UV intensity, reaction time, and reaction temperature
were 450 W, 60 min, and 40 C, respectively. Maximum values of the degree of sulfonation and ion exchange
capacity were 8.12 mmol/g and 3.25 meq/g, respectively. Tensile strength of sulfonated PET-g-GMA fine ion
exchange fibers was lower than that of PET trunk polymer as the grafting reaction ratesincreased. It was shown
that as for the adsorption rate of Ca®* and Mg* by the sulfonated PET-g-GMA fine ion exchange fibers,
magnesium ion is dower than calcium ion in the solution. However, in the mixture of the calcium and
magnesium ions, the adsorption rate of calcium ion was much dower than that of magnesium ion.

Keywords : UV irradiated polymerization, fine ion exchange fiber, photoinitiator, adsorption.
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E = PET (PET-g-GMA) IS4 35315 A3l A&
3} W3- Eslo] ME3} PET-gGMA (SPET-g-GMA)
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o] AHg-sgint.
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Table 1. Synthetic Conditions of PET-g-GMA Graft Co-
polymer by UV Radiation-induced Graft Copolymerization

PET GMA time

temperature  benzophenone  radiation Intensity

(@ (mo) (min)  (C) (mmole) (W)

20005 60 40 0.150 i%% 3;%%

20 010 60 40 0.150 i%% %%%

20 015 60 40 0.150 i%% %%%

20 020 60 40 0.150 i%% fé%%

20 025 60 40 0.150 i%% %%%

20,40,
20 015 gy 40 0.150 450
20 015 60 30,5060 0150 450
0,025, 0.050

0o 0 0100000 450

HES WS P PETGOMA FFFAe) AEL
% =08 A ole wd A%E sk Sstke]
25hA] W& A 19 AESE g2 1L ik

571l dRFe] FFIAE P, Dolg/ote]azwd
oF=/sodium sulfite £3m)7} F-AM| 2 75/15/1091 &3t
Solol] Wi AgeA 2047F FeF w5 383l 2
Al AEs}E W2 WIS oMlE dEgel Y ¥
W75 F3ke] 0.5 M HSO, &85 AA8] 7Hek &,
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TkeEa A7) Slske] o]z A AlF st
3 7B, 60 T AF 2ollA] 24417k Z1x3}e] SPET-
g-GMA A o] w3 AFE T3k A (2l 23
A o] w3 Afe] AdEIES SAALS

W, -Wy
: 82
Degreeof grafting (%) = ——<—x100% 2
W, - W, @
142
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o] EARFoIt}. ek Wos ZxAtEle] PET 7]x1e] 57
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UV agk=E 35 2 aAelis UV zabpie
2 A ol w3 ARE 3Hsh] #ske] uv AR,
ZAAIZY, BAAA D A Fwe} hgeEg W

AA PET-gGMA F5AE A3l vhex7ed u&
JefEEsde] IAIE =48R 1 22} Fgures 1
~30]] Yl gt

Figure 12 UV ZARF) wl2 12tz Ego] H3ls Y
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=542 JYTESLS GMA TEEA| Fxo BAglo]
EF AgHer FIRIGon GMA w57t S7HES
T EEY F7lekA GMA ©HEAlS] F=7} 015
9 o, IZELL 70%7} Flen 1 ojAke] T
N FTasle S B3k o]t o)+ UV &AL
o] Srlelel wet 7]A Bl ZE=e] 9l EA
Al BP7E &43E]0] Ao A4t dE|Ee] gz
AYFE S7HA REEAe] S7] wWiEe® AR
=t

g Figure 2= UV ZAMZEL 13 ZES 4] SA|
A BHe] F=520 #H3lE =8k Ade|t) Fgure 2
NA B wle} o] T EEL XA} A7ke] STl
w2} S8l e 1 S 907 343 57t
sl L o] Fof A= 9| Sl AgE Btk o
A ZAAZE 07 I ZEgo] F43] e
o]+ GMA A9 Hukgoll o8t thalFshale] A
Aol JAE I 1 o] FoflA gl TUES Hole A
< 222 E A AR GMA DL S
Aol F718h7] W ® Almsch

g, Figure 298] 3—=-52°] W3} AAlolA] B nle} 2
o] FAAL AL A5 1ZE F53 uksel A
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—@- 0.05M GMA

-0~ 0.10 M GMA
—¥— 0.15M GMA

—/~ 0.20 M GMA
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401 /
201 MO

0 T T T T
100 200 300 400 500

UV Intensity (W)

Figure 1. Plot of degree of grafting and UV intensity (reaction
time: 60 min, 40 C,BP : 0.15moal).
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Figure 2. Effect of reaction time on the degree of grafting and
void fraction (UV intensity : 450 W, temperature : 40 C, BP:
0.15moal, GMA: 0.15 moal).
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Figure 3. Effect of benzophenone on the degree of grafting of
PET-g-GMA (UV intensity : 450 W, 60 min, 40 C, GMA:
0.15 mol).
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o] AAE=TL o W] Srkste] dAdFEAE st
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Figure 4. Plot of the degree of sulfonation and degree of grafting.
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Figure 5. ATR-FTIR spectra of PET based fine fiberous ion-
exchanger : (a) PET, (b) PET-g-GMA, and (c) SPET-g- GMA.
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Table 2. Swelling Ratios of SPET-g-GMA Fine Ion-
exchange Fiber at 25 C

solvents swelling ratio (g/g)
methanol 3.78
ethanol 3.98
propanol 3.99
D.l. water 411

H,0, 4.34

Table 3. Mechanical Properties of the Fine Ion Ex-
change Fibers

fibers yielding point  breaking point  elongation
(kglcm’) (kg/cm?) (%)
PET 033 079 2
PET-g-GMA 0.29 065 28
SPET-g-GM A 027 063 27

A ole w A% $4 R FE ole FF 54 401
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E A7 §l& AeE ARE A

& o] F2 54, Fgure 62 pH 70ll4] ®.o] §-ll<]
% 300 ppme] Ca" e} Mg™ ]l Hjgk SPET-g-GMA
|2 23k Ao F2F 545 Azt disl yekd

ClCo= et 29| goll9] F=n]ot}. Fgure
6oll4] B mpe} 7o) 7] s} A7k 247 11083 130
& Yehglen cadt oo w2 w3} (breskthrough)
£ Uehligiel o]gA ca7 Mg e sl Algke] B
olfi= C&'o] o3} AHFo| 7] W o AmHk®

23} Figure 79|14 = vfe} o] 150 ppme] Ca*
Mg* o] &3 goilo] 749, galeo) 2 Age o}
2A) 737 kgl 3, MgPe] slr} Mg ekl g-olo]
Al B} 40~50 =A YElskem AA| gkt AJ7ho]
Tl Gefo MR} A Yelh= Ade 2k o=

1.0
. Mgz+
—-O— ca®
0.8F
. 06}
Q
© 0.4+
0.2t
0-07 L L L L L
100 120 140 160 180 200

Time (min)

Figure 6. Breakthrough curves of cacium and magnesium ions
by SPET-g-GMA fineion exchange fibers.
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Figure 7. Breakthrough curves for cacium and magnesium ions
by SPET-g-GMA fine ion exchange fibers in the mixed solution
of calcium and magnesium ions.
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104 0 g
0.8+
QC’ 0.6+
O 0.4

Mg*"—@— pH 5

0.2 —O- pH7

—¥— pHO

Ca” —7— pH5

0.0+ +§H7

—{ pH5

80 100 120 140 160 180 200 220 240 260 280 300
Time (min)

Figure 8. Effect of pH on the adsorption of cacium and
magnesium ions by SPET-g-GMA fine ion exchange fibers.
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2
A
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N
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N
=
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£
ALY
X
FIF
<
i
i
o
£

Z}7} 450 W, 60 min, 40 C 15 EHlsl3itt.
2 A o] 3 o] HEIE= 1T ES 8%
ol FEEA oA AE3E 812 mmoligE FHthE YE
dom, g AESNEo] 75 SR o
D3 §FE TEZESo] Fg vt Frlslel e
JZZE o] 80%<] o] 3 Ao Af i 325
meg/gS] s YERich
3) SPET-gGMA A o] w3k Af2o d7ts=s vt
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4) SPET-g-GMA =A| o] w3k A5-9] ca, Mg* ol

ol 28 A3} Mg*e] CaErh F3 HE A7t
Aew, ca', Mg E3F &llollA] Mg™e] F2 st A
R 8 AoAle AFE 23l

A=,
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