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Abstract Cotton has no adsorption ability for the cationic dye and heavy metal but, if
anionized cotton can be made, it will be possible. In this study, to enable the anionisation
of cotton fabric, it was modified using sodium vinylsolfonate(SV) as the anionisation

reagent, employing a pad-dry-cure(PDC) technique. The effects of curing time, treatment
concentrations of urea, sodium hydroxide and SV on the weight increase were experi-
mented and then, the physical characterizations of sulfoethyl cotton(SEC) depending on
the finishing conditions were estimated, thus the application possibility of SV as anioni-
sation reagent was investigated. It was not much changed by anionisation except wrinkle
recovery. And the structure of SEC was elucidated by Raman and NMR spectoscopy. The
feasibility of using Raman and NMR spectroscopy with the band at 1,043cm, and
50.5ppm, respectively as marker band to determine sulfoethyl group of SEC was reported.
The total degree of SV substitution(DSV) was determined via elemental analysis. SEC
with diverse total DSV up to 0.066 was obtained. In the thermal decomposition(pyrolysis)
by DSC, it can be found that the pyrolysis temperature was about 30°C lower than that
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of non-treated cotton fabric.
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Table 1. Characteristics of cotton fabrics

b =7 - OfEHY

. Yarn count Density Weight Thickness
Material Weave Warp (threads/inch) (g/m?) (mm)
Cotton Plain 20's 62X 56 175+4 0.37+0.01
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sodium vinylsulfonate(SV)(CH:CHSOsNa)(Alfa
Aesar, Korea), sodium hydroxide(NaOH)(Ducksan
pure chemical Co., LTD, Korea), urea(NH2CONHz3)
(Yakuri pure chemical Co., LTD, Korea)2 14

Aok ey = AFEHT

2.2 HEZ9| SV 2|
WA &9l go|23} A 2= pad—dry—curing(PDC)
4ol gt o]Fo]F om  paddings mangle
(Hwa Sung engineering Co., HS-9563, Korea)
Z 100% pick up&°] HEZ st¥om AZxE 70T
o A 51t A= skt

2.2.1 PDCHoIMQ| curing =74

S0l 23k SV 10%(V/V)et sodium hydroxide
2%(w/v)sEo Taglog 9 99} 7Fo wHo g
pad—dryOPOJ] 150l A 2tz 1, 8, 5, 7, 9%t
curing®t &, o2 ¥ FA|8ke] AF=20A AXAIA
20T, 65% R.H. oA 24A17F o] A} AY At & B
AE A5t A 2& WHor 27 S7H&
(weight increase)= +5to] A4 o 24& 5t
At

Weight increase(%) = (We=W1)/ W1 x100 -+ (1)

where,
Wi : Weight before treatment
W2 © Weight after treatment

2.2.2 Urea 7ts0| M2 FABIE

flet 22 2700l hydrotropeA| = F= AHE-E=
ureas A2 €90 z+7+ 10, 20, 30, 40, 50g/LZ
7Kk 150 CoANA 7TH curing? FAE7HS 24

stol H7haIHE Tt
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Raman 2354 7](Raman Spectrometer, Almega
XR, Thermo scientific, France)2 3,200~600
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600MHz 13C solid—-state NMR(DS101, SS—-NMR
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Substituent of surfur(S) after treatment
= 39%/[162(1—x) + 299x] -+++errevveerrnveermunees ()
Weight increase calculated(WC) by DS
=[162(1-x) + 292x]/162 X 100(%) -+ 3)

where,

x: Degree of SV substitution(DS)

162: Molecular weight of cellulose

130: Molecular weight of SV

292 Molecular weight of sulfoethyl cellulose

G752 DSC(Thermal Analyzer System, TA
Q2000, USA)E 5 272 10C/min, +A42E+
50~450C W= A3k
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z+x]o] o]sto] Ao A= curing Al 7RO & o}
Aok, ?HE SV A2 as(HAE A F

40 oN =

i

3

Weight increase (%)

i s 5 7 o
Curing time (min.)
Figure 1. Weight increase depending on the curing

time at 150°C(SV concentration; 10%(v/v), Sodium
hydroxide concentration; 2%(w/v)).
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NaOH — Cell-O-CH2CH2SOsNa =+« ++ =+ (4)
NaOH — Cell-OH + CHsCH(OH)SOsNa -+ (5)
NaOH — Cell-OH + CH2(OH)CH2SOsNa -+ (6)
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3.1.3 Sodium hydroxide S=0i| 2 FAIS7HE
Figure 32 sodium hydroxide &%= ©& £7

Z7HE2 e 02K 9% S EAAE $AZ7)

£0] F45] F7SHAW 1 oSl SEA L 237

H
OF7F FA = AS B ol 9ttt Sodium hy-

Of

Weight increase (%)

0 10 20 30 40 50
Urea concentration (g/L)

Figure 2. Weight increase depending on the urea
concentration(SV concentration; 10%(v/v), Sodium
hydroxide concentration; 2%(w/Vv)).
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Weight increase (%)

1 2 3 4 5
Sodium hydroxide concentration (%)
Figure 3. Weight increase depending on the sodium

hydroxide concentration(SV concentration; 10%(v/v),
Urea concentration: 20(g/L)).

droxide= W2|=3} SVFE] vE-gof| A S = 2H-8-3
7] W ol A gFo|H Hh-g-o] FH3] o] FojA Floz
aEnt, AA oA Hrbsko A= Aede] 9
3t SVl 7kl Foll oef vhs m&o] 5| fha
o glom o]y gt AutE 290 ]%—4 H7bs oA
= FAS7E0] o A Ao 2 Az

3.1.4 SV M2lSz0l| K2 FAS7IE
Figure 4= SV A 8] sZo & FA57H&S U
Bt 22 2 ¥ (sodium hydroxide?} ureas =+

olst ), SV A &7 EErE HASVREE S

Weight increase (%)
E (]

N

0 T T T
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Figure 4. Weight increase depending on the SV
concentration(® ; measured, ®; calculated by ele—
mental analysys, Sodium hydroxide concentration;
2%(w/v), Urea concentration; 20(g/L)).
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Figure 5. Moisture regains depending on the treat—
ment concentration of SV.
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Tensile strength (kgf/mm?2)

® Warmp
o Weft

0 5 10 15 20
SV concentration (%)

Figure 6. Tensile strength depending on the treat—
ment concentration of SV.
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Figure 7. Elongation depending on the treatment
concentration of SV,
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SV concentration (%)

Figure 8. Wrinkle recovery depending on the treat—
ment concentration of SV.
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Figure 9. The K/S values depending on the treat—
ment concentration of SV.
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I T T
1500 1400 1300 1200

T T
1100 1000 900 800
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Figure 10. Raman spectra of SV treated cotton fabrics.
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T 1T T T 7 T
200 180 160 140 120

ppm

80 60 40 20 0

Figure 11. *C NMR spectra of SV treated cotton fabrics.
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Degree of SV substitution

0.00 T T T T
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Figure 12. Degree of SV substitution depending on
the treatment concentration of SV.

Table 2. Element analysis of SV treated cotton fabric

<7t (m

St Figure 49 (1ol &JsjA] -3l %l “71157}%
(@)1} Table 29] 2= ZHE (3)0] o) 4 A
) A= OFFE Aol & HoFaL Qe Eﬂ ol&=
FEE Apolo A o= Aol 7115 | EAZTHE(e)

01]*1 o] 2 2| 9}e] =BG o] S A|5tH A 2 HE
gt AvH(m)eF A o] ARt ol 2Rt Auf= HAlE
ﬂ]rSVQH B2 111 Wh-& ofm]gitt,

3.4.4DSC 24

Figure 132 WA-2] SV &g w2 &2 449
W3S DSCE 2435 2112 njA e W3 E9 9&
a5 oF 360Cel Bl SV A2 HAES A 4
Lo whet oF7ke] ztol= QIA|RE thEF 330TE shift
Ejo] el SVA 27 W& £ - et o) W

SV concentration Ca(;gon Hyd(g)gen Su(lar)\ur DS Weight(;z)crease
none 42.7 6.20 - - -
5% 41.2 6.02 0.48 0.0246 1.97
10% 44 .4 5.87 0.89 0.0465 3.73
15% 39.8 5.86 1.20 0.0635 5.10
20% 39.8 5.83 1.25 0.0663 5.32
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Figure 13. DSC thermogram of SV treated cotton
fabrics.
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