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Abstract

The purpose of this study is to investigate the feasibility of applying the chitosan for a2 natural mordant. The
chitosan, a natural chelate macromolecule, is acquired from the crustacean. Investigation was focused on the change
of the dyeability according to the chitosan treatment based on the Caesalpinia sappan and ihe color change of
the dyed fabric according to the application of heavy metal mordant. The change of air permeability of the fabric
with the dyeing condition was also investigated systematically. The effect of dyeing with/without mordant on the
air permeability of the fabric after the chitosan treatment. It seems that the increase in the dye-uptake is attributable
to the fact that chitosan forms a complex with the Caesalpinia sappan and Al during mordant dyeing of cotton
fabric. For nylon fabric, the darkest color was achieved on the occasion of non-mordant dyeing of the fabric.
The mordant treatment or chitosan treatment, however, reduced the dyeability. While the dyed nylon fabric could
maintain the same air permeability as the grey nylon fabric, the cofton fabric lowered the air permeability after
dyeing.
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{Table 1) Characteristics of fabrics

Fabric Cotton Nylon
Fiber content(%) 100 100
Weave plain Plain
Fabric count
(ends x picks/Scm) 1488x 1320 | 2044x162.0
Yam count : warp 314 s 68.0 d

weft 417 s 682 d

Weight(g/m’) 96.9 56.4
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{Table 2a) AE between control fabric and dyed
fabrics according to  chitosan treat-
ment and Al mordanting method

Mordants | Chitosan | Cotton Nylon
Untreated 3297 64.69

Non Mordant | - ted 3466 5047
Untreated | 50.03 56.38

e Treated 6161 57.08

{Table 2b) K/S values of dyed fabrics according to
chitosan treatment and Al mordanting

method
Mordants Chitosan Cotton Nylon
Untreated | 0388 3939
Non Mordant | 1 ted 0.500 3.085
Untreated 1.007 3227
Mordant Treated 3200 3213
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(Table 3> L*, a*, b* results of standard fabric and dyed fabrics according to chitosan treatment and various

mordanting method

Fabric Dyeing Chitosan Mordant L* a* b* AE
Untreated 95.1 -03 29 -
Standard
Treated 9343 -0l 245 1.9
Cotton Untreated 6732 15.06 11.65 3297
Dye Treated 65.90 10.71 17.90 34.66
Unitreated Pre Al 5522 26.68 11.31 50.03
Treated Pre Al 42.80 30.68 1293 57.08
Standard Untreated 94.05 - 0.05 12 -
Treated 93.18 - 0.5 258 2.76
Nylon Untreated 49.03 3239 343 64.69
Dye Treated 5799 2033 26.34 59.47
Untreated Pre Al 53.24 26.66 2948 56.38
Treated Pre Al 5498 241 34.58 57.08

* Pre : premordanted, ¥ Al : Aluminium mordant.
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(Table 4> Airpermeability of dyed fabrics according to chitosan treatment and various mordanting method

(unit: em’/em’/s)

Dyeing Chitosan Mordant Cotton Nylon
Untreated 84.00 26.83
Standard
Treated 8732 33.08
Untreated 73.64 26.86
Treated 71.29 27.83
Dye
Untreated Pre Al 69.06 26.34
Treated Pre Al 6924 2783
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Appendix. Dyed fabric specimens (Caesalpinia sappan)*

Mordant

Cotton

Nylon

A ltreated

Chitosan
treated

Chitosan
untreated

Al untreated

Chitosan
treated

.

T

Chitosan
untreated

¢The prifted colors may be deviated from the original specimens, during the process.
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