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Abstract

Graft copolymerization of MMA/4-VP onto cotton fiber using Ce(IV) salt as an initiator and triton
X-100 as an emulsifier was performed under various polymerization conditions. In cograft polymerization,
the polymeization behavior according to variation of 4-VP feed composition and the characteristics of
MMA/4-VP graft polymer such as affinity for acid dye owing to cationization of cotton, antibacterial
activity and thermal behavior were investigated.

The results of this study were as follows :

1. While in copolymerization of MMA and 4-VP, 4-VP content in copolymer was more than that
of monomer feed composition.

2. Increasing 4-VP content, graft yield was decreased, but graft efficiency was increased. In case
of MMA/4-VP graft polymerization, the highest graft yield was obtained at higher CAN concentration
than in MMA graft polymerization, the reason is that the behavior of 4VP was disturbed by Ce(IV)
salt.

3. Elevation of temperature resulted in increase of graft yield and the apparent activation energy
of MMA/4-VP graft polymerization was higher than that of MMA graft polymerization.

4, MMA/4-VP grafted cotton fiber showed affinity for acid dye, antibacterial activity and higher moisture
regain than MMA grafted cotton fiber. MMA/4-VP grafted cotton fabric showed improvement of wrinkle
recovery up to 40~50% graft yield and decreased thereafter. MMA/4-VP and MMA grafted cotton
fabric did not showed significant difference in wrinkle recovery and stiffness.
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Table 1. The composition of equimolar MMA/4-VP
copolymer

Feed composition Product composition

(MMA : 4-VP) (MMA : 4-VP)
500 : 500 39.1: 609
Copolymerization conditions -
KPS conc. 5X10%mol//, temp. 60T

Triton X-100 conc. 8X107*mol/l, time 2hrs
MMA/4-VP conc.  5X10™ 'mol/
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Table 2. Q-e values for MMA and 4-VP

Monomer Q e
MMA 0.740 0400
4-VP 1.000 - —0280




23 MMAS} 4-VPo] 3tEA3e A5 F AHAd 25
MMA 2t} VP KES &ol3tA 3o, 4VPE Kk
i) ACHRERES 12937 & MMAR T}
o) Aol I KREHEC] A FREAIBPS] 4-VP @Ko
BHE MARETE Wold ZeZ Roln o|AL WK K
Rt & —FK3HL Sl

2. MikMoile] MMA/4-VPS| #21ZE HA

1) 122 E E&e R
MMAS} 4VPell 93 $kzelzE EAS R3]
8 FTIR o#fsisled 94 & BRigd o3 ¥4
¥ag 45yt Figlel 93td () MMA E&#
24 1,100cm™'~1,300cm™! $ife] A C—0—C fif &
¥ 38 ¥o)x, 1,630cm oA C=C {hfEkRE)N 23
W2l 1,740cm o)A C=0 fikE R ZE et
- odct 22l 4 VPE A (b)) A-F 820cm™'9}t 1,400

Transmittance(%)

p
s q
K H
’
/
1 I}
!
;
" ¥ J
o .
,
j ,
' i H
: ,
v
Vo !
s 4
H ’
[
!
L]
Y
¥
\/

4000 3000 2000 1500 1000 500

Wavenumber(cm ™"
Fig. 1. LR spectra of (a) P(MMA), (b) P(4-VP).
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Fig. 2. IR spectra of (a) P(MMA/4-VP)after hydrolysis
of grafted cellulose, (b) P(MMA—co—4=VP)
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Table 3. The composition of cellulose-g-(MMA/4-VP)

Feed composition GY. Product composition
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5 2016 1.07

10 184.1 193

15 1204 287

Graft polymerization conditions

CAN conc. 3X10"mol/?, HNO; conc. 1X10™*molfl
Triton X-100 conc. 8X10™*molf, temp. 60t
MMA/4-VP conc.  5X10 'molfl, time 2hrs
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Fig. 3. Effect of 4-VP content in comonomer on
MMA/4-VP graft polymerization.
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feed composition of MMA/4-VP.
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Fig. 5. Effect of CAN concentration on graft efficiency
with feed composition of MMA/4-VP.
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Fig. 6. Effect of reaction time on MMA/4-VP graft
polymerization.
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Fig. 7. Effect of reaction temperature on MMA/4-VP graft
polymerization.
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Fig. 9. Relation between dye adsorption and graft yield
with feed composition of MMA/4-VP.
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Fig. 11. Variation of moisture regain with graft yield.
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Table 5. Decomposition temperature (Tp) at different weight losses*
camgle GY. DT** FDT** To(C) at weight loss percent
(%) ) © 10% 30% 50% 70% 90%
cellulose - 290 450 348 364 373 383 402
cellulose-g-(MMA) 1006 240 470 326 366 392 408 470
cellulose-g-(MMA/4-VP)
5mol% 4-VP 1154 250 470 323 372 396 414 437
10mol% 4-VP 1374 260 470 323 369 398 423 434
15mol% 4-VP 66.3 260 500 315 358 386 410 450
15mol% 4-VP 1206 270 510 317 357 388 422 452

* The percent above exposed were calculated without taking into account the initial small weight loss due to the moisture.

** Initial decomposition temperature
***+ Final decomposition temperature

Table 6. Properties of MMA grafted cotton fabric

Graft Thickness Breaking Elongation Crease Stiffness
Yield (%) (mm) Strength(Kg) at Break(%) Recovery(%) (degree)
00 0.26 118 12.8 382 740
95 027 115 123 39.0 816
164 028 110 117 416 842
204 030 118 10.7 434 862
39.1 032 124 118 463 982
450 034 136 129 489 1018
579 035 133 133 504 1162
65.1 038 143 144 463 122.0
702 039 143 152 44.6 1334
825 041 132 141 436 1532
863 045 124 139 435 1586
104.6 048 98 131 390 1712
Table 7. Properties of MMA/4-VP grafted cotton fabric
Graft Thickness Breaking Elongation Crease Stiffness
Yield(%) (mm) Strength(Kg) at Break(%) Recovery(%) (degree)
0.0 026 118 128 382 74.0
105 029 108 124 406 750
158 031 105 129 49 76.0
223 033 104 133 473 832
304 034 114 138 50.5 904
387 035 11.8 149 58.3 97.0
458 0.39 12.1 157 55.9 1004
544 040 126 163 540 109.8
66.5 041 128 169 508 1206
78.6 044 14 156 46.9 1603
91.7 049 108 144 428 1675
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