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Effect of Mordant Concentration and Chitosan Treatment on Dyeing Property

Jeong Im Choi and Dong Won Jeon
Dept. of Clothing & Textile, Fwha Womans University, Seoul, Korea

Abstract : Large quantity of metal mordant in natural dyeing has been used. For environmental reason, there is a need
to reduce the amount of metal mordant and suggest the optimum amount of metal mordant in dyeing process. In this
study, the relationship between mordant concentration and dyeing property was investigated. Various metal mordant con-
centrations of Al, Cu, Fe, Sn, were studied (from 1 to 5%). After treatment of mordant on cotton fabric, the concentration
of metal ion in used mordant solution was quantified. There was no significant difference of the tone of color in mordant

concentration from 1% to 5%, Therefore, there is no need to increase mordant concentration over 1

%. chitosan treated

cotton fabric showed a significant increase in dyeing affinity compared to untreated cotton fabric (the value of AE was 20).
chitosan increased dye affinity significantly in the presence of mordant. It can be suggested that chitosan itself can replace

metal mordants in the future.
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Table 1. Characteristics of cotton fabric

Yarn Density  Thickness  Weight
(threads/5 cm) (mm) (g/mz)
140x134 0.16 96.9

Fabric Weave

cotton  plain weave

Table 2. Type of Mordant
Symbol Mordant
Al Alk(SOy), * 12H,0
Cu  CusOy + 5H,0
Fe FeSO, - 7TH,O
Sn SnCls - 2H,O

Manufacture Note

Samchun pure Co. extra pure
BRI )

Samchun pure Co. extra pure

extra pure

Samchun pure Co. extra pure
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Table 3. Heavy metal analysis of used mordant

type of concentration concentration of metal adsorption
heavy of mordant chitosan used mordant ratio of

metal (%, owf) (ppm) cotton fiber (%)
none 18.5 90.8
1200 ppm)* - ted 282 85.9
none 722 82.0
Cu 2(400 ppm)* treated 75.4 81.2
none 123.0 80.0
3(600 ppm)* treated 125.0 79.2
| none 21.8 89.1
treated 23.8 88.1
none 60.2 85.0
e 2 treated 57.8 85.6
3 nong 100.6 83.2
) treated 98.8 83.5
: none 12.6 93.7
treated 37.6 81.2
Sn ) none 82.6 79.4
treated 129.2 67.7
3 none 168.6 719
i treated 230.0 61.7
| none 0.70 100
treated 2.56 98.7
5 none 10.7 97.3
treated 13.6 96.6
Al 3 none 23.2 96.1
treated 25.4 95.8
4 none 32.6 96.0
treated 36.2 955
nonc 46.4 954
> treated 494 95.1

* mordant concentration was calculated by ppm unit
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Table 4. Color changes of various concentration of Al mordant

colorimetric value

Conc. of mordant

Mordant pre treatment after treatment
(%, owf)

L a b AE L* a* b* AE* AE**

1 65.0 17.6 -5.6 454 17.5 -3.9 19.67

2 64.9 17.3 -5.7 0.33 459 18.2 -3.9 0.86 19.10

Al 3 65.0 17.7 -5.8 0.22 46.3 17.9 -4.0 0.99 18.79

4 65.1 17.6 -5.9 0.32 44.9 17.7 -4.0 0.55 20.29

5 64.8 17.5 -6.1 0.55 46.4 17.8 -3.7 1.06 18.56
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Table 5. Color changes of cotton fabrics mordanted with Cu, Fe, Sn and dyed with Rubia Akane Nakai

colorimetric value

Conc. of mordant

Mordant pre treatment after treatment
(%, owf)

L. a b AE I.* a* b* AE* AE**

1 65.6 17.2 -5.9 45.0 17.3 -4.3 20.66

Cu 2 66.1 16.6 -5.7 0.81 43.7 18.5 -4.3 1.77 22.52
3 65.4 17.3 -6.0 0.24 43.5 17:1 -39 1.57 22.00

1 59.6 10.5 -6.5 443 11.8 -5.7 15.38

Fe 2 59.1 9.5 -6.5 1.12 41.1 12.6 -5.7 3.30 8.62
3 59.0 9.5 -6.6 L17 423 12.2 -5.4 1.5 16.96

1 542 31.1 -1.8 46.5 26.4 -2.0 9.02

Sn 2 52.6 32.0 -1.8 1.84 447 28.5 -1.5 2.81 8.65
3 50.5 33.1 -1.4 4.22 452 28.6 -1.4 2.61 6.95

Table 6. Dyed cotton fabrics using the various mordant

concentration of mordant ; mordant treatment
(%, owf) chitosan A - Fe Sn
1 none
treated
2 none
trwated
3 none
treated
4 none
treated
5 none
treated
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