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Abstract :

The grafting of styrene, glycidylmethacrylate (GMA) or acrylic acid (AAc) onto kapok fiber

were performed by Co® y—ray radiation—induced graft copolymerization. Degree of grafting (DG) of

copolymers were increased with increasing monomer concentration and radiation dose. In addition to

we confirmed the introduced functional group and measured ion exchange capacity. Morphology of the

ion exchange fibers and their structures were analyzed by SEM and FT—IR.

Keywords : degree of grafting, ion exchange capacity, radiation polymerization.
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Table 1. Synthetic Conditions of Graft Copolymer by Co* y-

Ray Radiation-Induced Copolymerization

Total dose Dose rate Concentration of Solvent CuSO; HoSO;4

kGy)  (kGy/h) Monomer monomer (v/v%)  (vv%) (M) (M)
1 10 90
2 30 0
3 1 Styrene 50 50
4 70 30
2 Acrylic 15 8 01
3 0.5 acid 20 30 0.01 0.2
0.3
7 5 9 ~
3 0.5 GMA 15 85 0.01
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Table 2. Synthetic Conditions of Sulfonated Kapok-g-Styrene

Sulfonation of styrene copolymer

Solution

T t Swelli Reacti
Chlorosulfonic  Dichloroethane emperature - swering - reaction

acid (mL) (mL) (0 (min)  time (min)
0.20 60
0.25 60 20 30 10
1.00 60

Table 3. Synthetic Conditions of Sulfonated Kapok-g-GMA

Sulfonation of GMA copolymer

Solution Temperature Reaction time
NaSO3(M)  NaHSO3(M) (O (h)
2
2.0 - 4
1.8 0.2 %0 10
12
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Figure 1. Synthesis mechanism of fibrous cationic exchange
resin.
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Figure 2. Effect of total dose and styrene concentration on the
degree of grafting.

Table 4. Results for Degree of Grafting of Kapok-g-AAc

Total dose Doserate Acrylicacid Solvent Degree of

GGy GGyh)  GR%) %) arafinge) O
15 85 61.2 L
2 0.5 20 %0 68.8 SUH%HZC 1;\1/{01(1 :
15 85 64.6 "
3 0.5 20 %0 836 CuS0,; 1 0.01 M
4007 —e— Ethanol
3504 |~ Methanol
—v— Acetone
3004 L[—A—Benzene

Degree of grafting (%)
0o
o
<

10 20 30 40 50 60 70
Concentration of styrene (v/v%)

Figure 3. Effect of the solvents on the degree of grafting in the
copolymer.
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Figure 4. Effect of total dose and GMA concentration on the
degree of grafting.

Table 5. Ion Exchange Capacity (IEC) of Sulfonated Kapok-g-
Styrene Ion Exchange Fibers

Monomer Degree of Chlorosulfonic acid (mL) IEC
grafting (%) /Dichloroethane (mL) (meq/g)

0.20/60 0.18

Styrene 100 0.25/60 0.41

1.00/60 0.58
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Figure 5. lon exchange capacity of sulfonated kapok—g—GMA
ion exchange fibers.

Table 6. Ion Exchange Capacities (IEC) of Kapok-g-AAc Ion
Exchange Fibers on the Degree of Grafting

Jon exchange  Weight of fiber Degree of grafting IEC

fiber () (%) (meq/g)
0.24 20 0.63
0.25 40 0.64
Kapok—g—AAc 0.34 60 0.63
0.22 80 0.80
0.33 100 0.84
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and (¢) sulfonated kapok—g—GMA ion exchange fibers.
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