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Dyeability and Functionality of Silk Fabrics Dyed with Jeju scoria
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Abstract— This study used Jeju scoria to dye cotton fabric and measured its dyeability, colorfastness, antibacterial activity,
deodorization efficiency, ultraviolet protection, and far-infrared emission. The cotton fabric was colored to yellowish red and optimal
dyeing can be achieved at a temperature of 80°C for a dyeing time of 120 minutes with a colorant concentration of 25%(0.w.b).
The colorfastness to light, rubbing, perspiration, and washing was 8, 5, 5, and 4~5 ratings respectively, where the wash colorfastness
remained after 15 wash cycles. The cotton fabric dyed with Jeju scoria demonstrated excellent antimicrobial activity to
Staphylococcus aureus and high deodorization efficiency. Ultraviolet protection factor was as high as 50+. The Jeju scoria can be

used as a new colorant for the natural dyeing of silk.

Keywords: Jeju scoria, dyeability, anti-bacterial activity, deodorization efficiency, ultraviolet protection
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Table 1. Characteristics of silk fabric

Density
Fabric Weave (thread/inch) Welg?t Thickness
Warp Weft (g/m) (mm)

Silk Plain 87 T4 64+2 0.28
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Fig. 1. K/S values of silk fabrics according to the
dyeing temperature and concentration of Jegiu scoria
(dyeing time : 60 min).
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Fig. 2. K/S values of silk fabrics according to the
dyeing time and concentration of Jegju scoria (dyeing
temp. : 80 ).
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Table 2. Color values of silk fabrics dyed with Jeju scoria at 80°C

ne Commion s . : A

Control - 94.22 0.20 4.12 0.00
1 85.13 4.18 12.96 13.99

5 83.17 4.83 14.25 16.10

10 82.98 5.12 16.58 17.60

30 15 81.22 543 15.06 17.89
20 81.27 5.81 15.74 18.40

25 78.97 6.28 16.65 20.77

1 84.29 4.12 14.12 14.18

5 82.76 4.99 15.16 16.45

10 82.16 5.62 17.70 19.07

%0 15 80.19 5.92 16.04 19.40
20 79.52 6.14 16.33 20.45

25 79.18 6.45 16.03 20.97

1 84.07 4.57 15.25 15.80
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9 10 81.86 5.59 17.73 19.27
15 79.87 5.95 15.99 19.86

20 79.08 6.75 17.36 20.72

25 78.51 6.76 17.42 21.24

1 85.59 3.59 12.39 12.53

5 84.62 4.26 15.02 15.19

190 10 82.55 4.92 14.71 16.56
15 81.40 5.69 15.12 18.27

20 80.87 5.95 15.84 18.42

25 78.79 6.15 16.44 20.74
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(c) dyed silk fabric (x3000)

(d) dyed silk fabric (x4000)

Fig. 3. SEM photographs of silk fabrics dyed with Jeju scoria.

Table 3. Colorfastness of silk fabrics dyed with Jegiu scoria

Perspiration Rubbing
Acidic Alkaline Dry Wet
Fade Stain Fade Stain Fade Stain Fade Stain
5 5 5 5 4-5 5 4-5 5
Washing Light
Washing Cycles
1 2 4
Fade Stain Fade Stain Fade Stain Fade Stain 8
5 5 5 5 4-5 5 4 5
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Fig. 4. Bacteria reduction ratio of silk fabrics dyed
with Jgiu scoria.
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Fig. 5. Deodorization ratio of silk fabrics dyed with
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