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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-'c, 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 =7t - OfEHY

. Yarn count Density Weight Thickness
Material Weave Warp Weft (threads /inch) (g/m? (mm)
Cotton Plain 20's 20's 62X56 175+4 0.37%£0.01
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sodium Vlnylsulfonate(SV)(CH2CHSOsNa) (Alfa
Aesar), sodium hydroxide(NaOH)(Ducksan pure
LTD, Korea), urea((NH2CONHz)
(Yakuri pure chemical Co., LTD, Korea)Z 14
AloF 1t = ARSI

AFo) A AloRE

chemical Co.,

2.2 HEZO| SV 2|

H 25 9] 20|23} A 2]+ pad—dry-curing(PDC)
Ao oJslo] o]FojH o™ padding mangle
(Hwa Sung engineering Co., HS-9563, Korea)
2 100% pick up&o] HE% stlon Hdx= 70T
oA 587 A g5t

2.2.1 PDCHoIAQ| curing =7

0] 2314 SV 10%(V/V)2} sodium hydroxide
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curing®t
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Weight increase(%) = (We=W1)/ Wix100 - (1)

where,
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We © weight after treatment

weight before treatment
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2.2.3 Sodium hydroxide =0 2 FAHS72
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Raman #3347 (Raman Spectrometer, Almega
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NMR(AVANCE II HD 400, Bruker, Germany)¥t
600MHz 13C solid—-state NMR(DS101, SS—-NMR
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31

Substituent of surfur(S) after treatment
= 39%/[162(1—x) + 299x] -+++eervveerrnveermunees 2)

where,

Degree of SV substitution(DS) ; x

Molecular weight of cellulose ; 162
Molecular weight of SV ; 130

Molecular weight of sulfoethyl cellulose ; 292

Weight increase calculated(WC) by DS
= [162(1—x) + 292x1/162 X 100(%) -+~ 3)

A A 752 DSC(Thermal Analyzer System, TA
Q2000, USA)Z 5-& 2412 10C/min, 2425+
50~450T W= S4sHTt
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Figure 12 curing AlZto| @& FAZ7HES UE
Td-o 2N, AYAIZEY] Aol ket FAFTHEE
7}eFI ANt curing AlZE T4 ool A= B o]4FY]
A 57k A Holx] o Hh-g-o] fH A o= A
o] o]5}2] Ao A= curing A|7HSE THOZ 3}
T SV A as(HAEY A S7HE/FAE
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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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3.1.2 Urea H7ts=0ll ME FAHBIE

Figure 2+ A 2o urea J7H7F FAS7Hol 7
A= FFS Hetd I- o024 urears H3EZ
hydrotropeA| =4 o8] 7}A] =2 A% Qltt
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3.1.3 Sodium hydroxide S=0i| I}E FAIS7HE

sodium hydroxide ¥=°f W2 7
27188 YERd 202X 2% ST/ s LAZT}
o] 543| 57 POV\]UP 1 01”4 R R R i
Qth. Sodium hy-—
St Svele] geld Euls 495

Figure 3<

Weight increase (%)

0 1I0 2I0 3IO 4I0 5I0
Urea concentration (g/L)
Figure 2. Weight increase depending on the urea

concentration(SV concentration ; 10%(v/v), Sodium
hydroxide concentration ; 2%(w/v)).
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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)).
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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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Figure 6. Tensile strength depending on the treat—
ment concentration of SV.

30

25 4

|

Elongation (%)
&

N
=)
L

5 | ® Warp
o Weft

o] T T T T T
0 5 10 15 20

SV concentration (%)

Figure 7. Elongation depending on the treatment
concentration of SV,
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Figure 8. Wrinkle recovery depending on the treat—
ment concentration of SV.
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K/S values
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sv cmnoenlratmn (%)

Figure 9. The K/S values depending on the treat—
ment concentration of SV.
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Figure 10. Raman spectra of SV treated cotton fabrics.
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Figure 11. *C NMR spectra of SV treated cotton fabrics.
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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
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S7He&(m) A3t o Aol & B gl o=

T AolofA 2= Ao 7]dstH, FASTHE(e)
oA m A 2| eke] =i Aol E Zﬂé‘} AFEZR

T AIp(m)9} A o] AR, 0
o Svere] vk 111 Hhg-2 2 E’]@E}.

3.4.4DSC 24
Figure 13 W52 SV A o] w2 g7 A2o

H3LE DSCE 4% @ﬂi 0] ] 2 t]lj l%g} Sl

sl oF 360Ce] H

Tof| whet oF7ke] Afol = % 1”} "Hﬂ 880° = shift

wlo] Yebt, SVA 7t

oo §F= € 5 e, 131?& olF= %‘:3]1 s

SV concentration Ca(;gon Hyd(g)gen Su(lar)\ur DS Weight(;z)crease
none 427 6.2 - - -
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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exo

SV 20%

SV 15%
SV 10%
SV 5%

none

Heat flow (WW/g)

endo

T T T T T T T T
50 100 150 200 250 300 350 400

Temperature (°C)

Figure 13. DSC thermogram of SV treated cotton
fabrics.
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