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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 a monomer mixture of 30 vol% AAc: 70 vol%
Sty and a solvent mixture of 30 vol% water: 70 vol% 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-(AAc/Sty).
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AAA ZAM 9§ s PP-g(AAc/Sty)

Table 1. Synthetic Condition of Grafting PP

N4 olengAs FH AFole FHEY

comonomer (30 vol%)  cosolvent (70 vol%)

o gond. ﬁb:f(g) AAc Sty  MeOH  HO H(ﬁ())‘ l:;f’?)‘ tf,’é‘f’ t('}'l'r‘;* atmosphere
(vol%) (vol%) (vol%) (vol%)
80 20
1 10 20 80 70 30 02 125 55 5 N,
’ 60 40 »
, 80 20
2 10 30 70 70 30 02 125 55 5 N,
60 40 '
80 20
3 10 40 60 70 30 02 125 55 5 N,
60 40
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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 1410 190.9 116.6
40 60 120.6 1135 57.7
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Figure 2. FT-IR spectra of different PP graft copoly-
mers prepared by using different comonomer mix-
tures: (a) AAc:S(20:80) (b) AAc:S (40:60). Grafting
conditions: solvent composition, 30% H,0:70% 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) HO : Me-OH (20 : 80) (b) H,0 : Me-OH (30 : 70)
(c) H,O : 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,0:
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

COMONOMEL \eOH] grafting  IEC water uptake (%)
-8 1400 yiek () meae)
Sty AAc PP-(AAc/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 62
673 417 23 1909 46 74 80
40 1410 38 62 72
15 767 16 28 3B
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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