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Effect of Pretreatment on Dyeability and Functionalities of Summer
Rayon fabrics Finished by Gallnut Extract

Hyun Ju Hwang, and Kyung Hwa HongJr
Dept. of Fashion Design & Merchandising, Kongju National University, Gongju, Korea

Abstract : Viscose rayon filament fabrics have been called ‘artificial silk’ and beloved as summer clothing materials for
a long time in Korea. This is because the viscose rayon filament fabrics reveals glossy surface and cool touch feeling com-
pared to other conventional fabrics composed of staple fibers. Therefore, we tried to prepare the higher value added vis-
cose rayon filament fabrics for summer textile products. In this study, we applied gallnut extract to the viscose rayon
filament fabric to develop summer fabrics with natural color and multi-functions such as antibacterial and antioxidant prop-
erties. This process also pursue eco-friendly and multi-functional fabric finishing from the natural material “gallnut”. In
addition, various pre-treatment with cationizer, chitosan, or chito-oligomer was applied to the finishing process to improve
the finishing efficacy and durability. Consequently, it was found that the active component of gallnut extract was suc-
cessfully incorporated to the viscose rayon filament fabric through a pad-dry-cure process. And, the treated viscose rayon
filament fabrics showed excellent antibacterial and antioxidant properties. Therefore, it was expected that the rayon fil-
ament fabrics treated by gallnut extract could be used as effective summer fabrics preventing the growth of bacteria and
skin ageing as well as providing cool touch feeling. However, the pre-treatments were not that meaningful on the func-

tionalities but effective on coloring.
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Fig. 1. Process for gallnut extract treatment.
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3-chloro-2-hydroxypropyl trimethyl ammonium chloride(65%)
80g/L(E=8-)2} NaOH 15g/30mLE-8-)S &51s6dt). o] &
Aol QI AZES 3087 (bath ratio=1:30) A3+ TS mangle
roller2 428l wet-pick-upS 100%E 2HEATH 2232 A
oA 20/17F Bt A2 SA38 & A - 138K th(Hong
et al., 2012).
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(curing)gt & A - AZ3FATHKim & Shin, 2009).
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A= (tensile strength)2} 7314 (stiffness)2 SA3I3At. 1%

== Instron 5543(MA, US)S ARE3FS cut strip method
(KS K 0521: 2012 A3, ZFa4e Adwn
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Fig. 2. FTIR spectra of 100% viscose rayon fabrics; (a) untreated
viscose rayon, (b) only gallnut treated viscose rayon, (c) cationized and
gallnut treated viscose rayon, (d) chitosan and gallnut treated viscose
rayon, (e) chito-oligomer and gallnut treated viscose rayon.
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Table 1. Color appearances of gallnut extract treated viscose rayon fabrics
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Treated L* a* b* AL Na Ab AE Images
Untreated 92.99 -0.10 1.21 - - - -
Only gallnut treated 88.11 -0.24 11.06 -4.88 -0.14 9.84 10.99
Cationized and gallnut treated 83.89 1.00 14.78 -9.10 1.10 13.57 16.37
Chitosan and gallnut treated 83.33 0.78 13.97 -9.66 0.89 12.76 16.03
Chito-oligomer and gallnut treated 84.26 1.25 15.47 -8.73 1.35 14.26 16.78
tE AT & onjx} A AEE9) vt S A = 7Hd7](-C=0), A=EZ7](-C00-), 7}25-1A]7](-COOH)
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Fig. 3. SEM images (x100) of viscose rayon fabrics; (a) untreated, (b) cationized and gallnut treated, (c) chitosan and gallnut treated, (d) chito-oligomer

and gallnut treated.
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Fig. 5. Tensile strength of viscose rayon fabrics; (a) untreated, (b) only
gallnut treated, (c) cationized and gallnut treated, (d) chitosan and
gallnut treated, (e) chito-oligomer and gallnut treated.
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Fig. 4. SEM images (%x2000) of viscose rayon fabrics; (a) untreated, (b) cationized and gallnut treated, (c) chitosan and gallnut treated, (d) chito-

oligomer and gallnut treated.
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Fig. 6. XRD patterns; (a) untreated viscose rayon, (b) gallnut extract
treated viscose rayon (non-pretreatment).
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Table 2. Stiffness of gallnut extract treated viscose rayon fabrics

Warp (cm) Weft (cm)
Treated
Front  Back Front  Back
Untreated 2.25 2.28 1.72 1.68
Only gallnut treated 2.31 2.12 1.68 1.36
Cationized and gallnut treated 2.12 2.12 1.61 1.25
Chitosan and gallnut treated  2.79 243 1.94 1.95

Chito-oligomer and gallnut

242 2.33 1.75 1.68
treated

Aol AN AEed ZREoEN HEo
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Table 3 Thsh AAZAR Mgk & oAt FE=2 7t
A4 S e Zoloh AAAle] AR
Aglo]l izt FEEE Mgt BE HE2olA FAHE
o T3t HEbd) 99.9% o149 HadtAsS vehl
SQHiRte] FARQ Z2ehd e ol Ao v
Al Agste] gazslr] wEel Alite] WE-S oJAlske 2
T d2A Jrh(Kim, 2004). T3 QujRE 719
1;]_37_ E]——qu] AlB )\4 zqoz]oixﬂ(_ﬁ_ /HE x%*sk E:L
B, D, eniy, S, Ahix) Sl At %Pﬂﬂ o4 ¢
3 GaAS L}EM{EF ATAF= JTHHwang, 2009).
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Table 3. Antibacterial abilities of gallnut extract treated viscose rayon
fabrics

Reduction (%) of

Treated
S. aureus K. pneumoniae
Untreated 65.1 (62.8) 53.0 (47.6)
Only gallnut treated 99.9 (99.9) 99.9 (99.9)
Cationized and gallnut treated 99.9 (99.9) 99.9 (99.9)
Chitosan and gallnut treated 99.9 (99.9) 99.9 (99.9)
Chito-oligomer and gallnut 99.9 (99.9) 99.9 (99.9)

treated

3% The numbers in parentheses are antibacterial abilities of gallnut extract
treated viscose rayon fabrics after 5 cycles of laundry.
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Fig. 7. antioxidant ability of viscose rayon fabrics; (a) untreated, (b)
only gallnut treated, (c) cationized and gallnut treated, (d) chitosan and
gallnut treated, (e) chito-oligomer and gallnut treated.
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