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Abstract

Silver ions or silver nanoparticles have multi-functional properties. The cotton fabrics for providing
multi-functional properties were treated with a nanosilver powder, UV-absorbers, and dimethyloldi-
hydroxyethylenelirea (DMDHEU) alone and mixed solution. The physical properties, UV protection,
antibacterial, and deodorizing properties of treated cotton fabrics were evaluated. The results were as a
follows. The UV protection of cotton fabrics were increased by the application of a nanosilver and UV-
absorbers mixture. The UV protection of treated fabrics were improved by nanosilver/DMDHEU/UV-
absorbers mixed solution. The wrinkle recovery properties of fabrics treated with DMDHEU and
nanosilver improved. The stiffness of fabrics are decreased by a nanosilver/DMDHEU/UV-absorbers
mixed solution. The antibacterial properties of the fabrics treated with nanosilver/DMDHEU/UV-absorbers
mixed solution is 99.99%. The functional properties of cotton fabrics are shown to be better with
nanosilvet/DMDHEU/UV-absorbers mixed than treated with nanosilver alone.
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Table 1. Fabric specification
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Fig. 1. UV transmittance spectra of treated cotton fabrics.
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Table 2. Transmittance (%) and SPF of cotton fabrics

i std. 1.
Untreated 6.63 A 0.33 19.19B 0.72 14.56 C 0.77
D/U/Ag 740 B 0.34 16.95 A 0.47 12.99 A 0.48
D/U 7.31B 0.46 17.64 A 0.62 13.13 AB 0.93
D/Ag 6.65 A 0.28 18.56 B 0.37 14.17C 0.53
D 6.57 A 0.29 19.17 B 0.56 1458 C 0.68
U/Ag 7.69 B 0.25 17.00 A 0.32 1246 A 0.45
U 761 B 0.40 17.05 A 0.58 1252 A 0.66
Ag 6.63 A 0.52 18.64 B 0.89 14.13 BC 0.99
F-Value 8.738** 6.592%* 11.643%*

**p<.001 by Duncan's test (A<B<C)
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Table 3. Wrinkle recovery angle (WRA) and stiffness of cotton fabrics

K : ~'ffness (g )
Fabrics i
S warp . mean ) f wel e
Untreated 85 A 89 A 87 A 1.06 A k 0.41 073 A
D/U/Ag 107C 105 BC 106 BC 1.09 AB 0.65 0.87 AB
D/U 106 C 107 BC 106 BC 127 AB 0.43 0.80 AB
D/Ag 105 BC 112C 108 C LISA 0.36 0.76 AB
D 107C 101 B 104 BC 121 AB 0.46 0.84 AB
U/Aag 104 B 100 B 102 B 1.26 AB 0.74 1.00 B
U 100 B 103 B 102 B 1.45 AB 0.72 1.08B
Ag 97 B 103 B 100 B 157B 041 099 B
F-Value 8.094** 3971* 8.664** 2.596* 0.899 1.675*
*p<.01, ¥p<.001 by Duncan's test {A<B<C)
FA, 2005) A4 DMDHEUE A4l F74) 9} € AYATAIES, 2000) A dA T oY
St £3e] AR A gollm WA RS 74 3 o} Aol A A FeA] Ag Al Sutiest A9
B gl mio] Frkes AR #R18 4 gt & Efele] HystE wyEe] RS I
7V Ao AAAE AWMER, A B E 37V Foume gE e A AR )
7H & HAEe FaAde] mAZERT 2T B EIR2N=3
veion gt ©E Ag Agrt A °1 Hl3L
A %3 D/IAgZt Aol WA Yelstch A - ¢A 3.718 § 8o £84 B sy ¥ EXEY
BERE AVER, A FrAE G502 AMS
U7F 7S FobAl AL FAl AE 3 AFEY <Table 4> &1t 9 AR FA19 4] A2 |
B 7F vix e o) ulste] MM = S-S & F A g0 7ty AFe FHEs F7FAEE vehd A
o} HA X8 sk AEF FEo] £ EF oty 71y F WAL FHAHE WA, A &
SHA] @il A g A& ulste Aol #A vret FA} e s BEOR A2) 3 U Age PIAEE
shed olsg A= W42 DMDHEUS) A3} 9} controlell ¥t £ FrAsIHe™ Ut AgE

g Aol vol WimE mgjo] Zha

)98 71 3R] BHad e ulxE]E 2 Controlol

Table 4. Water vapour transmission and air permeability of cotton fabrics

Fabics water vapour transmission (g!m h)
mean std.
Untreated 160 AB 953
Control 55 A 251 47659 A 205.96
D/U/Ag 149 A 3.05 5050 B 184.37
D/U 152 A 450 4847 A 157.08
D/Ag 156 A 11.13 5012 B 137.78
D 149 A 6.02 5244 C 14538
U/Ag 157 A 2.00 5122 BC 105.00
u 178 C 6.50 5659 D 159.03
Ag 171 BC 808 5048 B 99.11
F-Value 6.545%* 41.101%*

**p<.01 by Duncan's test (A<B<C)
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Fig. 2. Deodorizing properties of treated cotton fabrics.
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Fig. 3. UV protection of cotton fabrics before and after washing.
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