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Abstract

Cotion fabric and nylon fabric were chosen as base fabric specimens for dyeing using Japanese pagoda tree
colorants. through chitosan. treatment. Witlr the chitosan- treatment, the dye-uptake of the treated fabric increased.
This treatment is also expected to be effective in terms of environmeni-friendliness. The effect of the dyeing
methods, mordanting or non-mordanting, and chitosan treatment on the dye-uptake and air permeability of the
treated fabrics was investigated. In case of cotton fabric, Al mordanted dyeing resulted in higher dye-uptake
through the chitosan treatment. Therefore, the chitosan treatment s effective in this case. Japanese pagoda iree
seems to have direct affinity for nylon fibre without the mordanting treatment. In case of cotton fabric, it seems
that the cellulose molecules, colorants, and the chitosan make a complex, thereby reducing the air permeability.
In case of nylon fabric, due to the fact the Japanese pagoda tree colorant molecules form direct physical bonding
with the nylon molecules, it seems that there is not much of air permeability reduction.
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<Table 1> Characteristics of fabrics

Hem Fabrics Cotton Nylon
Fiber content (%) cotton 100%| nylon 100%
Weave plain plain
Fabric count

(ends » picks / Scm) 148.8 x 132.0] 2044 x 162.0

Yamn count : warp 314' 63.0 d
weft 41.7s 682 d
Weight (g/m°) 9.9 56.4
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5) ZFH, £33k, AW, "BRAAGE) QAN FFFYFES A, 109 15(1998), pp.i-10.

6) ZAH, “HAHFol B AR(10)-F3 FAL ) ANGol WP YA FFFUZHE Y, 93 55

(1997), pp.10-18.
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{Table 2-1> Color changes of the cotton dyed Ja-
panese pagoda tree

Fabric |Chitosan| L™ | a b | AE
Untreated| 95.1 {-0.3 | 2.9 -

Standard

None Treated | 93.43|-0.1 | 245 | 1.78

Untreated] 8632|-~0.28] 13.53 | 13.85

Treated | 80.23| 1.82| 17.82 ] 2118

Al Untreated 86.42|-2.82| 33.72 | 32.12

Dye
mordant Treated | 7793 1.08( 4224 | 4295

Dye

{Table 2-2> K/S values of dyed cotton fabrics ac-
cording to chitosan treatment and Al
mordanting method

Mordants Chitosan Cotton
Untreated 0304
Non mordant
Treated 0.387
Untreated 0911
Mordant
Treated 2.129
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{Table 3-1> Color changes of the Nylon dyed with
Japanese pagoda tree.

Fabric |Chitosan | L* | a* | b* | AE
Unireated | 94.05 | ~0.05/1.2 -

Standard

None Treated |[93.18] ~0.15(2.58 | 1.64

Untreated [ 77.90) —2.42145.10{ 46.86

Treated |[7634( 1.50{31.34(35.02

Al Dye Untreated | 81.77| —2.67|43.01|43.66
mordant Treatsd | 83.78| -2.66| 36.26| 36.63

Dye

(Table 3-2> K/S values of dyed nylon fabrics ac-
cording to chitosan treatment and Al

mordanting method
Mordants Chitosan Nylon
Unireated 2.763
Non mordant
Treated 1.827
M . Untreated 2.156
Ureated 2.131
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(Table 4> Air permeability of the cotton
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(Table 5> Air permeability of the nylon fabric

. . Air permeability . . Air permeability
Fabric | Chitosan Mordant (cfens) Fabric | Chitosan Mordant (cm3fems)

Untreated 84 Untreated 26.83

Standard Unmordanted [—-~———— Standard—— Unmordantedf—————
Treated 8733 Treated 33.08
Untreated 70.66 Untreated 26,40

Unmordanted ———— Unmordanted ————
Dye Treated 74.15 Dy Treated 28.07
Unteated| 6562 ® [Unteatea o 2496
Treated 66.74 Treated 2933
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Appendix. Dyed fabric specimens(Japanese pagoda tree)*
Mordant Cotton Nylon
Chitosan
treated
Al
treated o= - TS -
Chitosan
untreated
Chitosan
treated
Al . R R - . - - -
untreated
|
) f
Chitosan '
unireated !

*The printed colors may be deviated from the original specimens' during the process.
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