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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.
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Table 1. Synthetic Conditions of Graft Copelymer by Co® y-
Ray Radiation-Induced Copolymerization

Total dose Dose rate Concentration of  Solvent CuSQ; HaSO4

&Gy) &Gy Monomer monomer V) (vA% (M) (M)
1 10 90
2 30 70
3 1 Styrene 50 50 = -
4 70 30
2 05 Al 15 5 o 8é
3 ’ acid 20 80 ’ '

0.3

2 5 95 _
3 05 GMA 15 85 001

)
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Table 2. Synthetic Conditions of Sulfonated Kapok-g-Styrene

Sulfonation of styrene copolymer

S.OhmOfl Temperature Swelling Reaction
Chlorosulfonic  Dichloroethane c) (min)  time{min)
acid (mL) (mL)
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
Nasts (I\/D N aH503 (M) (QC) (h)
2
2.0 - 4
30
1.8 0.2 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 Note
kGy)  &Gyh)  GN%)  GN%)  grafting(%)
15 85 61.2 N
2 05 20 80 633 Sulfuric acid :
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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) [EC
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. [on 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

Ion exchange  Weight of fiber Degree of grafting IEC

fiber (g) (%) (meg/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

7¥ghe] Wk Afe] o] dkso]
= 30134 ZhaehE A3 HAET
2 28Et AFAF uet o

AR U o Ak Ball Y s ]94
Fago] sk Ao® AlEE 1
Y AAE Btk

T3 AAcE 94 B3 styrene, GMA SR €& ‘Z,V&O]XF& o]
23 E TAR ARE37] -?43} 7441 a3l Fgo] =
AL oZ ol ewdd 5 = #As71E TRl 9}%& 2o

oA kapok—g—AAc Oliu_—d q-3-0] ol wskgak el 7|
ol2w 3t AHe] ol wikst A B HA vERE
2 ()& A3t :lﬁﬂiE e A - 3 A FARE EE
kapok—g—AAcY IHZESS ANFEIEon, Table 60 vyeRA
e} o] T Ego] 2kt 20‘“100%(274‘?3?4 +40l3p<l 1
T Hanke Musid Assiinh

Table 62 I ZEE| WE kapok—g—AAce o]2udks
& ekl A% TNHZEES kapok—g-AAcH] - A whE
7] HE AlZto] F7Vee] wet o] 2w B Tk A
o= FRIH

MM 2 B JAG THEE A, olud ARE 3
9] 7z W3tE FT-IRS F3t ISt

Figure 6 GMA 9&A2 /\}_g_s]-oq 61-/Ht‘ﬂ— adzZE A4 59
R %74 2HEg o 28 74 kapok 41§ 27} 3500
em 'l —OHS$} 1700 cm” Lol A C=0, 1000~1100 cm L AJo]
o4 CH;OH, 1100~1200 cm oA ether7 |7t Ueh e Ao
o} kapok 48] TEYE #AY 5 U Figure 6(b)+= &

78I Jhg 8AIZE o] 3o
] olF ¥hE-gdy) T ZE A
7] Z540] FrEshd, JHTE

ge]E EHlglo 24 ol
o= Cho 59" A7A#}

i

J

I

Polymer (Korea), Vol. 31, No. 6, 2007



516 x93 - 329 - dEs

3t Wk A gz E AR FxolH, Figure 6(c)= 53t vt
£ % 489 R ¥Holt) GMAS FHAR slof 12 E jEE-g
$ GMA 7% U A8k oA Z15°] Figure 6(b) o9}
o] 700~800 cm ™ ellA] e T sulfonated kapok—g—GMA
o] A9 Figure 6(c) oA B ule)} o] W3}t vkeof 23 <
E2)7|7} Ag)e] 1100~1300 cm 9} 600~700 cm™ oA
—S0:HS #=17} AjEo] ERIEQI T o)A T3t -OH7|E A
Aoz 3500 cm ¥ 1000 cm™! olaollA —OH =7}
wr} yA vepstc

HEMH 2E Figure 72 kapok A2 AAc, styrene”} “18=ZE
¥ A kapok—g-GMAE a3t Whe-3h o]2ud 42 1¥

o olr

o). o

i

(c)

(b)

Transmittance (%)

\

4000 3500 3000 2500 2000 1500 1000 500
Wavenumber (cm 1)

Figure 6. ATR FT—IR spectra of (a) kapok, (b) kapok—g—GMA,
and (¢) sulfonated kapok—g—GMA ion exchange fibers.
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Figure 7. Photographies of grafted and functionalized fibers. (a) kapok fiber, (b) kapok—g—acrylic acid, (¢) kapok—g—styrene,

and (d) sulfonated kapok—g—GMA.
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