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Abstract: The purpose of this study is to investigate dyeing properties and functionality of cotton and silk fabrics dyed
with hot-water extract from Juniperus chinensis heartwood. Water-soluble dye of Junmiperus chinensis heartwood extracted

with distilled water was expressed YR color series. Dye uptake of cotton continued to increase according to the increase of

the dye concentration. Its variation trends were shown to be similar to the isothermal absorption curve of the Freundlich. Dye

uptake of silk was better than cotton,

increased depending on increasing concentration of the dye, dyeing time and

temperature. Its variation trends were shown to be similar to the isothermal absorption curve of the Langmuir. As the pH

increased, the dye uptake of fabrics reduced and showed increased on red tinge. Colors of the dyed fabrics were various,

depending on dye concentration and the mordant type and mordant concentration. Washing fastness, light fastness and

perspiration fastness were not good. However, rubbing and dry cleaning fastness showed relatively good grade. Dyed fabrics
of ultraviolet-cut ability and deodorant ability were improved. And dyed fabrics showed antimicrobial abilities of 99.9%

against Staphylococcus aureus.
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Table 1. Characteristics of fabrics
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R H ht Thi
Fabric lbe.r. Weave ineness Welg2 ckness wamp * weft
composition (warp X weft) (g/m) (mm) (5em x 5em )
Cotton 100% cotton plain 30’s x 30’s 102+5 0.29+0.02 145%x134
Silk 100% silk plain 53D x 53D 5342 0.12+0.01 267x204
Table 2. Dyeing and mordanting conditions
Conc. Temp. Time Liquor
Method H
etho (%, 0.w.b) (C) (min) P ratio
Dyeing 0.1~5 20~100 10~100 3~10 1:50
Mordanting 0.1, 0.3, 0.5 50 30 4.5 1:50
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K: absorption coefficient
S: scattering coefficient

R: reflectance coefficient(0 < R <1)
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Table 3. Ultraviolet-cut ability test conditions
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Cy: Fabrics, gas concentration remaining in experimental
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Antibacterial rate (%)=

Mp: the number of bacteria recovered from the inoculated
control specimen incubated for 18 hours
M_.: the number of bacteria recovered from the inoculated

treated test specimen incubated for 18 hours
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Figure 1. Effect of dye concentration of cotton and silk
fabrics dyed with hot-water extracts from Juniperus chinensis
heartwood on the K/S values (80°C, 30min).
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Figure 2. Effect of dyeing temperature of cotton and silk
fabrics dyed with hot-water extracts from Juniperus
chinensis heartwood on the K/S values (2%(0.w.b),
30min).
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Figure 3. Effect of dyeing time of cotton and silk fabrics
dyed with hot-water extracts from Juniperus chinensis
heartwood on the K/S values (2%(0.w.b), 80C).
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Figure 4. Effect of pH of cotton and silk fabrics dyed
with Juniperus chinensis heartwood hot-water extracts on
the K/S values (2%(0.w.b), 80C, 30min).
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Table 4. Color characteristics of cotton and silk fabrics dyed with hot-water extracts from Juniperus chinensis heartwood

by mordant concentration and mordant type (dyeing: 2%(o.w.b), 80°C, 30min, mordanting: 50°C, 30min)

Fabic  Mordant O™ KIS L a* b H VIC
(%, o.w.b)
None 0 0.03 68.36 10.40 19.38 8.82YR 6.67/3.87
0.1 1.05 71.31 6.60 17.87 1.10Y 6.97/3.29
Cu 0.3 1.45 65.74 5.90 16.59 1.53Y 6.41/3.04
0.5 2.02 61.29 6.69 16.36 0.89Y 5.96/3.05
0.1 1.59 58.86 1.36 8.53 6.85Y 5.72/1.65
Cotton
Fe 0.3 1.70 58.57 112 8.96 7.18Y 5.69/1.70
0.5 2.04 55.29 1.45 8.58 6.49Y 5.37/1.66
0.1 0.89 75.16 737 2126 0.92Y 7.36/3.85
Sn 0.3 1.03 73.56 727 21.65 1.03Y 7.20/3.88
0.5 1.34 69.25 7.07 21.08 1.25Y 6.76/3.76
None 0 0.02 50.58 18.69 31.56 6.51YR 4.90/6.18
0.1 9.63 42.80 14.77 23.88 6.90YR 4.16/2.42
Cu 0.3 11.71 37.32 12.78 20.63 7.40YR 3.63/1.79
0.5 11.40 38.88 13.42 22.52 7.50YR 3.78/4.35
_ 0.1 8.91 34.58 449 10.47 1.64Y 3.36/1.97
ik Fe 0.3 10.84 32.35 4.18 10.38 1.98Y 3.15/1.96
0.5 12.9 30.62 5.10 11.06 1.14Y 2.98/2.13
0.1 7.00 50.69 17.43 31.01 6.99YR 4.91/5.94
Sn 0.3 7.85 49.51 17.26 31.19 7.15YR 4.80/5.93
0.5 9.18 44.83 16.18 28.44 7.22YR 4.35/5.43
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Table 5. Washing fastness of cotton and silk fabrics dyed
with hot-water extracts from Juniperus chinensis heartwood
(dyeing: 2%(o.w.b), 80C, 30min, mordanting: 0.3%(0.w.b),
50C, 30min)

Stain
Fabric Mordant
change  Coton  Wool  Silk
None 3 4-5 4-5 -
Cotton
Fe 23 45 45 ;
None 2 4-5 - 4-5
Silk
Cu 2 4-5 - 4-5
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Table 6. Light fastness, rubbing fastness, and dry cleaning
fastness of cotton and silk fabrics dyed with hot-water
extracts from Juniperus chinensis heartwood (dyeing:
2%(0.w.b), 80C, 30min, mordanting: 0.3%(0.w.b), 50C,
30min)

. . Dry
. Light Rubbing §
Fabric Mordant fastness fastness cleaning
fastness
4-5
None 2 dry— 4-5
wet 4-5
Cotton p s
Fe 23 T 5y
wet 4-5
d 4
None 3-4 S A 4-5
wet 4-5
Silk p s
Cu 3-4 4 4-5
wet 4-5
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Table 7. Perspiration fastness of cotton and silk fabrics dyed with hot-water extracts from Jumiperus chinensis heartwood
(dyeing: 2%(0.w.b), 80°C, 30min, mordanting: 0.3%(o.w.b), 50°C, 30min)

Stain
Fabric Mordant Acid/Alkali Color change -
Cotton ‘Wool Silk
Acid 34 4-5 4 -
None
Alkali 3 34 34 -
Cotton -
Acid 2-3 4-5 4-5 -
Fe
Alkali 3 4-5 4-5 -
Acid 34 4 - 34
None
] Alkali 3-4 4 -
Silk .
Acid 3 4-5 - 4
Cu -
Alkali 2-3 34 -

Table 8. Ultraviolet-cut abilities of cotton and silk fabrics dyed with hot-water extracts from Juniperus chinensis heartwood

(80°C, 30min)

Fabric Dye conc. K/S UV _protection (%)

(%, 0.w.b) value UV-A* UV-B**

Untreated 0.056 71.8 82.1

Cotton 0.5 0.69 86.3 89.1

1 1.15 93.0 94.0

Untreated 0.03 58 75.8

Silk 0.5 4.66 95.1 96.8

1 6.67 974 97.9

*315nm - 400nm, **290nm - 315nm
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Table 9. Deodorant abilities of cotton and silk fabrics dyed with hot-water extracts from Juniperus chinensis heartwood

(80°C, 30min)

Fabric Dye conc. (%, 0.w.b) K/S value Deodorization rate (%)

Untreated 0.056 29.0

Cotton 0.5 0.69 68.2

1 1.15 79.2

Untreated 0.03 69.0

Silk 0.5 4.66 90.2

1 6.67 94.4
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Table 10. Antimicrobial abilities of cotton and silk fabrics dyed with hot-water extracts from Juniperus chinensis heartwood

against Staphylococcus aureus and Kiebsiella pneumoniae (80°C, 30min)

Staphylococcus aureus

Kiebsiella pneumoniae

. Dye conc.
Fabric (% 0.W.b) Reduction of Reduction of
o 0.W. 0(hp) 18(hp) . 0(hp) 18(hn) .
bacterial (%) bacterial (%)
blank 29x10*  4.5x10° - 2.4x10* 4.4x107 -
cotton 0 29x10"  8.1x10° 0 2.4x10" 4.8%10 0
silk 0 29x10*  9.2x10° 79.6 2.4x10" 3.9x10’ 11.4
blank 1.9x10*  2.3x10° - 2.5%x10" 1.6x10’ -
0.5 1.9x10*  7.8x10° 99.9 2.5%10" 4.9x10° 69.4
cotton
1 1.9x10*  7.2x10° 99.9 2.5%x10" 4.7x10° 70.6
0.5 1.9x10*  7.8x10° 99.9 2.5%x10" 6.0x10" 99.6
silk
1 1.9x10°  5.8x10° 99.9 2.5%10" 7.4%10° 99.9
ol Fur UX A5 25 W A gN=2Y 9 o] W= gk
Aol tig FRdE7t A0S AmEY, WAES 2 FURAA 95 328 W A @82 AFE
FUF AA d FE= A Q3 HH ol H7HAs GAEe] Mol A=, dF L T
e et FA7F S8R LY 0.5%, 1%(0.w.b) og] WIE Uey Ag, 4% 9 A==
TE GHE B2F 70%WelY e 2tk A HlZA WA vehgh opRAgsl vany @
AYE] FF 0.5%, = AHE] Fat&o] 99.9%, 3 Aoz, caolZYdRE: Hug @
1% 5= dMLo FFEo] 9.9%2 % At AHE ol9jo BE £33 AHEE AW A
g 2ot o2 yeyrh
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