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The Use of Chitosan and Mordanting in the Dyeing of Alkali Treated
PET Fabrics with Wood of Caesalpinia Sappan
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Abstract— Treatment of PET fabrics with alkali, chitosan and Al-mordanting has been carried out and the role
of the chitosan coating in the dyeing process was clarified. The pre-treatment was effectively evaluated differences
in dyeing behavior between its treated and untreated PET fabrics using wood of Caesalpinia sappan. The
pre-treated on PET fabrics has been examined by SEM and evidence for the presence of chitosan sought using
a air permeability test. Similar colour fastness by computer color matching(CCM) obtained on both untreated and
pre-treated PET fabrics. The pre-treated PET was found to be of a deeper hue to that of its dyed untreated PET
and, despite of its better colour depth, the wash fastness of the pre-treated dyeing was comparable to that of
its dyed untreated PET. The application of chitosan or mordanting revealed that pre-treatment imparted to the
PET additional functional groups that were available for coordination with the Brazilin.

Keywords : Chitosan, Al-mordanting, wood of Caesalpinia sappan, K/S value, wash fastness
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Table 1. Characteristics of PET fabric

Weav Fabric count Yamn Width  Weight
i (endsxpicks/5cm)  number  (mm)  (g/m’)
Plain 210x191 75Dx75D  0.108  67+3
212 95
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B AT
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Fig. 1. Structure of Brazilin from wood of
Caesalpinia sappan.
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where, W; and Wy represent weights of chitosan
treated PET and untreated PET, respectively.
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2.5 SEM(Scanning electron microscope)

PETA 9] o4Zkg] Aol 23 xwe W3}
o} PETA =0l H-2td 7|EARS #E317] 913
Ion sputter(VPS 020, ULVAC VACUUM Co.
Ltd. Japan) & W3 S22 A RS FALAAE

1] 7 (5-4200, Hitachi Co. Ltd. Japan)2 ©]&&}
o FFsielc) wiE-S 500082 &-Sict

26 H17]

CCM(Computer color matching, X-Rite 8200,
X-Rite Co., USA)S AMg3ste] wAg 2 713
F 11‘3,] 7L Jerl-q],] lﬂ]—/\].—g_— _«7@6]- _ﬁ[_,
A Eaobgee] ERUAEERE T
Kubellka-Munk?]ol| e} 17| G255 (K/S)
ekl

ko3
T

ol XLEk(K/S) é.xg

|1 o

(1-R)

KIS = —p

where, R and K and S denote the coefficient
of the surface reflectance, light absorption, and
the light scattering of the dyed fabrics at Amax,
respectively(0<R<1).
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where X/XO, Y/YO, Z/Z0> 0.01,
X, Y, Z;tristimulus value of sample
Xy, Yy, Zy ; tristimulus value of specific
reference white considered(Yoz 1)
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Table 2. Weight loss of PET fabric

Alkali treatment

Factors condition
Concentrations of alkali 7%(w/w)
Treatment time 60min.
Treatment temperature 93T
Weight loss 20%

* Mean value of 6 times
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Fig. 2. Add-on of untreated and alkali treated PET
fabric by chitosan.
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Fig. 3. SEM photographs of PET fabrics before and after treatment of alkali or chitosan.
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Table 3. Color values of the PET dyed with wood of Caesalpinia sappan under various conditions

Mordant Alkali Chitosan L a b AE
none none none 73.89 517 10.80 -

Al pre-mordant none none 62.67 15.35 6.23 15.82
none 7% NaOH none 7243 5.67 10.63 1.55
none none 1% Chitosan 63.28 13.19 4.53 14.70

Al pre-mordant 7% NaOH none 60.62 16.69 6.87 18.01
Al pre-mordant none 1% Chitosan 47.61 21.06 292 31.70
none 7% NaOH 1% Chitosan 61.46 13.51 6.93 1546

Al pre-mordant 7% NaOH 1% Chitosan 47.00 2220 2.10 33.00
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Fig. 4. K/S values of PET fabric dyed with wood of

Caesalpinia sappann under different treatment
methods.
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Table 4. Air permeability of the PET dyed with wood of Caesalpinia sappan under various conditions

Mordant Reélﬁ?tliion Chitosan Al(i(sesrr;ja:;il)w
none none none 21.40
Al pre-mordant none none 2147
none 7% NaOH none 4191
none none 1% Chitosan 2147
Al pre-mordant 7% NaOH none 4191
Al pre-mordant none 1% Chitosan 19.40
none 7% NaOH 1% Chitosan 42.85
Al pre-mordant 7% NaOH 1% Chitosan 38.66
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Washing cycles

Fig. 5. AE change of PET fabrics laundering with
water depends on washing cycles under the standard
course at room temperature.
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Table 5. Colorfastness change measured from K/S to
laundering of PET fabrics

Treatment conditions

Washing

cycles  Untreatment Alkali Aéﬁ,lg;l;d
0 14.59 14.03 14.03
1 14.17 14.31 14.08
5 13.39 13.26 13.18
10 11.77 11.55 11.65
15 10.6 10.6 10.28
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