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R 2 E-beam HRAMEE o) &3le] olmdatyl A€W WA & Zelzadd Med 1glzEe
RHA| A PP-g-(AAc/Sty) 3 8AE $43t &3 W3AA tasd AR dol2 s
Ae T4t FEAY azeLe B vgs EFBIF 30: 70 vol% Q) EFErldlA o}
B A=, cerfuz) 30:70vol% Y w) 190% 2 Hdjoldlow &FEmiel 2Aduizt o
A ) olmYA dEpH|e) o] F/IESE IHELS Pasidrh. Bt o] 2w B 9] o] 2l
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ABSTRACT: The multifunctional cation exchangers, sulfonated polypropylene-g-(acrylic acid/
styrene) [PP-g-(AAc/Sty)] were synthesized by the irradiational grafting of AAc and Sty
onto PP staple fabric with electron beam accelerator and its subsequent sulfonation. The
highest degree of grafting obtained was 190% at B monomer mixture of 30 vol% AAc:70 vol%
Sty and a solvent mixture of 30 vol% water: 70 wol% methanol and the degree of grafting de-
creased with an increase of the AAc content in the monomer mixture at constant solvent con-
tent. Maximum ion exchange capacity of the copolymer was 4.6 meq/g. The Li* adsorption
ability of the copolymer synthesized in the study was the best among PP-g- AAc, sulfonated
PP-g-Sty, and sulfonated PP-g-(A Ac/Sty).

Keywords. E-baem, irradiation graft, comonomer, multifunctional, lithium adsorption.
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Table 1. Synthetic Condition of Grafting PP

PP-g-(AAc/Sty) 74 ol 2ngd o] g4t 2oL F2A5

oX

comonomer (30 vol%)

cosolvent (70 vol%)

cond. PP

H,SO; FeSO, temp. time

. AAc Sty Me-OH H,0 o . atmosphere
No fiber (g) (vol%) (vol%) (vol%) (viol%) (M) (wt%) () (hr)
80 20
1 10 20 80 70 30 0.2 1.25 55 5 N,
60 40
80 20
2 10 30 70 70 30 0.2 1.25 55 5 N,
60 40
80 20
3 10 40 60 70 30 0.2 1.25 55 5 Ny
60 40
AZE EQb whgAIZiTh 9hg- & 20, 50% FHalAe FT-IR (ATR) spectrometer& Alg-3ste] Fats
4000~400 cm™ el Al FAMESRE 322 F1

NEL R R
60 T 21 FLENN 24417} AEAA SEH W8S

AR
ol2mE8Y £F. PP-g(AAc/Sty) BFHA
o olenegRe AN AW SYse.

ojlgl AlE 0.1g& 200mL AZEetsze] Qo o
7lel 0.1N HCl2 #%¥3)7} 100 mLE =S &
48A17F EQF WRHAA BY o]ZA F &
10mLE 100 mL AZglxazd B3 —]g
=9l A A oFS 23 0.1N NaOH H3:gHo
Asla e 4 (2)d 93l AR o] 2us
g Assid.

(100X Cyer) — 10 Cyaor— V naow)
222 X %A %A /100

ol 2w EH4-2} (meg/g) = (2)
A7 Cygd Gagde] w2wt 5o, Cyop
D Viyeors 44 FAMEFS =20 559 &
uE ashtESS) mLsolt.

g8 53. £Z7)

A7V 27t @Rs] A A AR FR
E718 A3 AAS & FAE SH3H e
2] (3)& o] &3l Absidt
Water uptake (%) W Wy (3)
g
2 M Age HoMEFEML  MattsonA}e]
Eai #1243 A6z 200004 114

resolution® 4 cm™' 2 sl AmEY B3¢,

wE AR G842 duPontAle] TGA model
V5.1A-2000& o|&-3td dA7|F glolA] 7HE&HE
& 10C/mino2 sto] 2= 20~500 CellA
A3 ch
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o g MeF&ee Axd mojgdoa I

Wel o3 ZA 3%t AR 0.3g& 500 mL 4+t
Zgta=e Wi 0.1 N g4 0.1 N xdols &
Fadoz pHE 72 24d% § 100 ppm 2 FELY
dYeke ¥4 & 2HIE 200mLE §X3 &

B712 ARl wmutsl & AAA7 7tHo g AR
o =g 10mL¥ 23X 7 o) Thorin-7 &
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—¢CHz-CH " or E-beam Styrene
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Monofunctional copolymer : PP-g-Sty

(‘:Ha y-ray
- Styrene
—ECHz-CH-n or E-heam  Acrylicacid
PP fiber

Multifunctional copolymer : PP-g(AAc/Sty)

Figure 1. Graft copolymerization of comonomer onto
PP fiber.

Table 2. Degree of Grafting (%) of PP-g-(AAc/
Sty) Graft Copolymer

comonomer mixture
AAc © Sty (vol%)
H,0 MeOH 20:80 30:70 40 : 60

solvent

20 80 140.2 105.2 76.7
30 70 141.0 190.9 116.6
40 60 120.6 1135 57.7

o] o] 30vol%d w 190% 2 Adla Jehige
o, Hge/8 EFLA grizl SUMEd oEt
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Figure 2. FT-IR spectra of different PP graft copoly-
mers prepared by using different comonorner mix-
tures:(a) AAc:S(20:80) (b) AAc:S (40:60). Grafting
conditions: solvent composition, 30% Hy0:70% Me-OH:
radiation dose, 15 Mrad: Mohr’ s salt conc., 1.25 wt%.
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Figure 3. FT-IR spectra of different PP graft copoly-
mers prepared by using different cosolvent mixtures :
(a) H,0 : Me-OH (20 : 80) (b) H,O : Me-OH (30 : 70)
(c) HyO : Me-OH (40 : 60). Grafting conditions : mono-
mer composition, 30% AAc: 70% S : radiation dose, 15
Mrad : Mohr's salt conc., 1.25 wt%.
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Figure 4, FT-IR spectra of PP graft copolymer and
sulfonated PP graft copolymer : (a) PP-g-(AAc/S) (b)
sulfonated PP-g-(AAc/S)(30:70). Grafting condi-
tions : solvent composition, 30% H,0 : 70% Me-OH:
monomer composition, 20% AAc: 80% S : radiation
dose, 15 Mrad : Mohr's salt conc., 1.25 wt%.
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Figure 5. TGA thermograms of (a) original PP fiber
(b) PP-g-(AAc/Sty) (c) sulfonated PP-g-(AAc/Sty).
Grafting conditions: solvent composition, 30% H,0O:
70% Me-OH, monomer composition, 30% AAc: 70% S:
radiation dose, 15 Mrad: Mohr's salt conc., 1.25 wt%.
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Table 3. Ion Exchange Capacities(IEC) and
Water Uptake (%) of PP-g-{AAc/Sty) Graft Co-
polymer

ComOROME y e O/ grafting  IEC water uptake (%)
mmol8) "y 6y ield (%) (meq/g)
Sty AAc o VUM B Sty S-PP-(AAC/STY)

15 577 12 17 19
576 556 23 1135 34 48 54

40 1206 36 55 67

15 1166 36 50 )
673 417 23 1909 46 74 80

40 1410 38 62 7

15 767 16 28 33
769 278 23 1152 32 50 60

40 1402 39 60 68
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Figure 6. Adsorption capacities of lithium ion accord-
ing to time. Adsorption conditions: batch process, pH=
7, degree of grafting 100%.
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