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Abstract

This study examines the dyeability, light fastness, washing fastness, and the antibacterial activity of
chitosan and nano silver composite non-woven fabrics dyed with an extracted solution from Chrysanthernum
Indicum Linn. The results show that an increase in the chitosan and nano silver percentage resulted in an
increase in the a* values and b* values; however, the L* values decreased in the undyed condition. AE
values of chitosan and nano silver composite non-woven fabrics were higher than cotton 100% non-woven
fabrics in the dyed condition with an extracted solution from Chrysanthemum Indicum Linn, and mordant
treatments influenced the chrominance change. In the dyed condition with an extracted solution from
Chrysanthemum Indicum Linn, an increase in the percentage of chitosan and nano silver resulted in an
increase of the K/S values. The dyeability of chitosan and nano silver composite non-woven fabrics increased
by mordant treatments. The light fastness and washing fastness of the mordanted non-woven fabrics were
better than the non-mordanted. For the antibacterial activity, the bacterial reduction rate of chitosan and
nano silver composite non-woven fabrics was 99.9% to Staphylococcus aureus and Klebsiella pneumoniae.
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S : Scattering coefficient
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Table 1. L*, a*, b*, AE values of dyed cotton non-woven fabrics and chitosan/nano silver composite non-woven

fabrics
Non-woven Fabrics
Mordant Method| Mordants | Color Factor Cotton95%/ Cotton90%/ Cotton70%/
Cotton 100%  |Chitosan - Nano-silver |Chitosan - Nano-silver |Chitosan - Nano-silver
5% 10% 30%
L*
a2 95.38 88.78 81.13 84.08
Control - b* -0.61 0.24 0.32 0.54
AE 1.86 4.04 4.02 547
L* 85.99 66.09 57.44 64.56
Non-m } a* -2.06 3.14 4.58 3.09
on-m. b* 13.19 1591 19.46 1931
AE 14.78 24.02 31.61 24.06
L* 88.62 65.22 60.83 60.84
Al a* -2.19 1.49 1.52 2.69
b* 12.85 21.21 31.06 18.69
AE 12.99 29.17 35.95 26.82
Pre-m.
L* 78.37 50.06 36.68 41.20
Fe a* -0.27 0.39 0.88 0.48
b* 12.62 2.40 0.66 1.04
AE 20.13 38.75 48.37 43.10
L* 84.96 63.26 57.10 59.93
Al a* -5.54 2.26 2.60 1.76
b* 26.96 18.74 28.19 30.15
AE 27.62 29.52 36.67 34.55
Post-m.
L* 68.37 48.73 36.52 41.68
E a* -0.33 0.01 1.01 0.57
¢ b* 11.36 291 273 0.85
AE 28.63 40.06 48.42 42.65
60
50
40

AE

Al pre-m. Al post-m. Fe pre-m. Fe post-m.

Mordant Method & Mordants

Fig. 1. AE values of dyed cotton non-woven fabrics and chitosan/nano silver composite non-woven fabrics (O:
Cotton 100%, [1: Cotton 95%/Chitosan-Nano-silver 5%, g: Cotton90%/Chitosan-Nano-silver 10%, m:
Cotton 70%/Chitosan - Nano-silver 30%).
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Fig. 2. Variation of color difference of cotton non-woven fabrics and chitosan/nano silver composite non-woven
fabrics dyed with Chrysanthemum Indicum Linn and mordants ((J : L*, m : a*, (O : b*, @ : AE).
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Fig. 3. K/S value of dyed cotton non-woven fabrics and chitosan/nano-silver composite non-woven fabrics with
Chrysanthemum Indicum Linn and mordants {(] : Cotton 100%, @ : Cotton 85%/Chiton-Nano-silver 5%, .3
: Cotton 90%/Chiton-Nano-silver 10%, @ : Cotton 70%/Chiton- Nano-silver 30%).
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Table 2. Light and Washing fastness of dyed cotton non-woven fabrics and chitosaninano-silver composite non-
woven fabrics with Chrysanthemum Indicum Linn and mordants

Washing fastness
Non-woven Mordant Mordants Light
Fabrics Method fastness | CO1OF | A ere | Cotton Nylon | PET | Acrylic | Wool
Change

Non-m. - 2 4 4-5 4 4-5 4-5 4-5 4-5
Al 3 4 4-5 4 4.5 4-5 4.5 4-5

Pre-m.
Cotton 100% Fe 3 3 4-5 4 4.5 4.5 4-5 4-5
Al 3 4 4-5 4 4-5 4-5 4-5 4-5

Post-m.
Fe 3 3 4.5 4 4-5 4-5 4-5 4-5
Non-m. - 4 4 4-5 4 4-5 4-5 4-5 4-5
Cotton95%/ Prem Al 4 4 4.5 4 4-5 4-5 4-5 4-5
Chitosan - Nano-silver Fe 4 4 4-5 4 4-5 4-5 4-5 4-5
3% Al 4 4 45 4 45 | 45 | 45 | 45

Post-m.
Fe 4 12 4.5 4-5 4-5 4-5 4-5 4-5
Non-m. - 4 3-4 4-5 4 4-5 4-5 4-5 4-5
Cotton90%/ Prem. Al 4 4 4.5 4 4-5 4-5 4-5 4-5
Chitosan - Nano-silver Fe 4 4 4-5 4 4.5 4.5 4.5 4-5
10% Al 4 4 4-5 4 4-5 4-5 4-5 4-5

Post-m.
Fe 4 2 4-5 4 4-5 4-5 4-5 4-5
Non-m. - 4 4 4.5 4 4-5 4.5 4-5 4-5
Cotton70%/ Prem. Al 4 4 45 4 4-5 4-5 4-5 45
Chitosan - Nano-silver Fe 4 3 4-5 4.5 4-5 4-5 4-5 '4-5
30% Al 4 4 45 4 45 | 45 | 45 | 45

Post-m.
Fe 4 2 4-5 4-5 4-5 4-5 4.5 4-5

Table 3. Bacterial reduction rate of cotton non-woven fabrics and chitosan/nano-silver composite non-woven
fabrics dyed with Chrysanthemum Indicum Linn and mordants

. Bacteria
Fabric Treatment -
S.aureus (ATCC6538) K.pneumoniae (ATCC4352)
Undyed 4.3 0
Cotion 100% Non-m. 82 40
Undyed 99.9 99.9
Cotton95%/Chiton - Nano-silver 5% Al post-m. 99.9 99.9
Fe post-m. 99.9 99.9
Undyed 99.9 99.9
Cotton90%/Chiton - Nano-silver 10% Al post-m. 99.9 99.9
Fe post-m. 99.9 99.9
Undyed 99.9 99.9
Cotton70%/Chiton - Nano-silver 30% Al post-m. 99.9 99.9
Fe post-m. 99.9 99.9
&2 Vel ool Bl JEAN Ay BEadf Fago] 99.9%ReH, F4 B e g Aol o) &
Az g0l ¢ $48 AoB e, 7l AXEATEH AP FRgagol s ¢
Bty BREGE g4 FHze 4 A T 99.9%°) g FEHtAaEE Ve
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