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Table 1 Characteristics of Fabrics

) density )
fabric count (threads/Scm) weight
con. warp | weft | warp " weft | (g/)

[ cotton 4175 |31.4's | 132.0 148.8 | 96.9
| silk | plain | 21d | 21d | 340.0 180.0 | 72.0
acrylic| | 1/90Nm | 1/62Nm 148.0 146.0 | 82.5

Table 2 Characteristics of Mordant and Chitosan treated

~ fabrics mordant (% owf) chitosan
‘ t
Standard none [ unfﬁite_d_
— L treated |
untreated
none - —
3 ) o treated
untreated
Al (3)
dyed L _ - treated
Sn (1) g untreated
| ) treated
Cu (3) untreated
treated
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Table 3 Air Permeability of the fabrics

fabric chitosan | mordant air permeéblllty(cm’/cnf/s)
I cotton | silk | acrylics |
untreated 86.5 183.0 111.0
standard none
L treated 96.8 92.9 128.0
“untreated none 65.2 26.7 115.5
] treated 82.8 76.6 103.5
dyed “untreated Al 60.6 20.3 94.6
| treated L T2.8 48.0 109.1
untreated Sn 58.7 22.1 114.5
~ treated 7.5 441 | 103.0 |
untreated C 61.7 19.2 91.05
treated ! 7.0 48.9 102.5
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Table 4. Color change of the cotton dyed with gromwell after laund

T T
fabrics | chitosan | mordant cycles of M____Tcolor ’change
laundering | L* | a* ¢ b* | AE
untreated 0 95.4 |1 0.7 | 2.0
standard =g g 1O 940 [ 0.6 | 21 [1.407
0 59.1211.24[-8.12
untreated| none 5 61.93 | 7.53[-11.07] 5.51
| 10 [63.09| 6.88/-10.98) 6,55
. 1 ) 15 ]64.40! 6.45]-10.16 | 7.41
0 [41.93]15.37/-4.29
5 39.39!11.571-7.98 |5.87
treated | none 10 140.86]10.28/-9.67 | 7.48
15 [42.42] 9.93]-9.48 | 7.53
0 45.27/19.37/-19.89
untreated 5 0.99'17.67]-20.33 5.98
Al 10 52.84 18.18[-20.59] 7.69
| 15 |51,97 17.98/-20.68 6.88
0 31.07118.6 |-14.72
dyed | treated 5 134.90/14.82/-15.28] 5.44
10 |39.30{14.88|~16.09 9.15
15 38.55 15.11-16.44] 8.45
0 154.83[12.46|-7.71
untreated 5 15859 8.03-10.76] 6.56
| 10 158.34 8.44/-12.01)7.35 |
| gy |15 6293 7.26[-10.71]10.08
0 40.90[16.14 |-3.26
treated 5 41.4410.58(-8.25 | 7.49
|10 [41.39{10.54/-9.46 | 8.31
L # 15 45.96] 9.59]-9.37 [10.28
L0 43.20,17,36 | -6.62
untreated 5  145.86]14.84]-8.26 | 4.01
10 52.00/14.681-8.50 | 9.39
ey |15 [49.921506]-7.87 | 721
0 [34.36/18.00-3.92
reated 5 135.80,15.31]-5.75 | 3.55
10 [37.3115.40/-6.86 | 4.9
j 15 136.23]15.29]-6.49 | 4.17

*AEZE AEE4 03] gt 4yt
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Table 5. Color change of the silk dyed with gromwell after laundering

i , } cycles of color change
fabrics chxtosan‘mordant laundering L*— I b AR
"~ Tuntreated] 0 931109 33 | -
standard- ieq | DOne 0 91909 [-33 L2

. 0 44.97/18.03|-5.51
untreated| none 5 45,70[11.40[-11.85 | 9.20
‘ 10 [46.31] 9.74|-12.37 | 10.84]

15 |47.45] 9.42]-12.06 | 11.09
o 0 135.07]18.30[-3.17
treated none 5 36,574 1,17255,:974:)1, ,9,5,37
10 39.12/10.24]-10.56 | 11.66
15 39.84; 9.49|-11.24 |12.86
T 0 34.09(26.59|-18.12
untreated! 5 37.17120.52|-22.09] 7.87
| 10 39.35(19.29|-22.08! 9.83
b 15 39.77|18.21-21.74]10.75
0 27.80(18.84]-10.66
5 34.96(13.46[-15.40(10.13
dyed | treated 10 |38.59/12.70|-15.76 |13.22
! 15 38.07/12.08]-15.21 [13.11 |
T i 0 46.41718.80[-4.65
| untreated 5 46.65/10.76/-11.10 [10.31
i 10 48,35/ 9.81[-11.50 | 1146 |
* sn |1 [905 89311136 1216
0 39.05| 18.41]-3.95
' treated 5 4163 11.64]-10,10 [ 9.50 |
‘ 10 44.251 9.82/-10.53 |12.00
1 15 44,421 9.06/-11.25 [13.02
o 0 129.34]20.91]-5.63 |
untreated 5 33.90(20.63(-6.79 |4.71
| 10 35.44/19.90(-6.13 [6.20
I P I 36.82(19.39-6.13 | 7.64 |
0 27.57/19.56]-4.18
; reated 5 29.30/16.34|-5.35 |3.83
; 10 32.48[16.57|-6.12 | 6.06
| 15 31.65(16.24-5.69 |5.47 |
* AEZHE k8l 08)o) ofah MAkakel
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Table 6. Color change of the acrylics dyed with gromwell after laundering

fabrics | chitosan | mordant Ms_gf____,_ color change
laundering | L* | a* b* | AE
untreated 0 1939 0.0] 43
standardi— cated | " | 70 [92.8 =04 |55
0 ]73.78/9.29 |-8.24
untreated| none 5 70.99] 6.13 |-8.65 | 4.23
10 77.34! 5.4 [-7.35 | 5.32
15 77.76/ 7.01 |-8.00 | 4.59
0 53.8713.86|-4.70
treated | mome ... 56.68/10.35/-8.32 | 8.96
10 55.64 9.97 -9.25 | 6.24
.15 160.26/ 9.65 -8.80 | 8.68
0 [58.37[14.90-14.69
untreated! 5 66.92/12.02] -15.17] 9.03
Al 10 68.23/12.41!-16.04/ 10,25
15 66.79 11.67 |-16.16 | 9.13
0 46.88/13.30|-10.23
dyed | treated 5 48.29/12.73]-11.76 | 211
10 150.8312.20/-13.36] 5.15
15 |52.64 11,55[-13.52| 6.86
0 70.39/10.87 -8.72
untreated | 5 73.84/ 7.61 [-9.55 | 4.82
| 10 176.10 7.48 |-9.97 | 6.76
- A 15 176.92)7.22 -9.65 | 7.53
0 56.85/13.09/-7.14 [ |
treated 5 160.15 9.60/-9.24 | 5.24
10 6217, 9.091-9.38 | 7.02
15 62.92 8.42]-9.66 | 8.06
0 60.47(14.31/-9.62 | |
untreated 5 67.61{12.93]-10.38] 7.31 |
10 [67.55,13.18|-10.26] 7.20
- 15 71.3811.881-9.06 | 1119
0 |41.22]16,80 -5.31
roated 5 46,12/14.21/-7.73 | 6.04
10 48.12/13.80/-7.82 | 7.76
.15 49.21/14.56/-7.06 | 8.48
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Table 7. Static electricity of the fabrics

, . initial static electricity(v)| a half life(sec)
fabrics | chitosan jmordan cotton | silk | acrylic |cotton| silk |acrylic
| Tuntreated | 1,210 | 0.870 | 3.000 |0.088 |16.31 | N/A
standard | 4 ated | 1630 | 1730 | 2.610 |0.348 |6.996 | 6.075

untreated | | 2000 | 2310 | 3.000 | 0.245 | N/A | N/

treated 2,770 |3.000 | 3.000 |1.069 [12.01 |66.98

dyed ‘untreated o 360 13000 | 3.000 | 0575 39,92 | N/A
treated | ™ | 2400 | 2.400 | 3.000 | 0.436 |14.42 | 39.61
untreated g, | 1910 12330 | 3.000 |0.361 [5431( 2458

'Lrtﬁgtgd_ . 2,340 | 2.110 | 3.000 | 0.644 | 51.45 | N/A
untreated (1 2100 [3.000 [ 3.000 10394 | N/A | N/A |

| treated | 2420 | 2.280 | 3.000 | 1.029 |28.57] 3.05
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Abstract

A Study on the Physical Properties of
Gromwell-dyed Fabrics

In-Ryu, Choi" - Jeong-Im, Choi**

This study is performed to investigate the effect of the mordant
and chitosan on the colorfastness to laundering and physical
properties of the mordanted, chitosan treated and natural - dyed
cotton, silk and acrylics substrates.

Natural dyes are extracted from Gromwell by boiled water.

Three different compounds of Al, Cu, Sn and Chitosan are used as
mordanting agents,

The result of this study is summarized as follows :

1. Color of the fabrics dyed with Gromwell changes redder, bluer and
darker after chitosan treated and mordanting.

2. After washing, the color of natural dyes changes more light and
gray, Chitosan and Cu mordanting gives better colorfastness in
washing than any others.

3. All chitosan treated fabrics improve air permeability.

4. In the chitosan treated fabrics, a half life of the static electricity
is shown good result,
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