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Abstract

The aim of this study is to explore the possibility utilizing Rhododedron
brachycarpum as a new natural dye resource. It was dyed in silk fabric
according to different dyeing conditions such as dye concentration, dye bath
temperature, dyeing time and dye bath pH. The effect of the mordanting
conditions were estimated as dyeability and color changes. Additionally, the
colorfastness, antibacterial property, ultraviolet protection properties of the dyed
and mordanted silk fabrics were examined. The water-soluble dye of
Rhododedron brachycarpum extracted with distilled water was expressed as
Yellow Red color. The dye-abilities of silk generally increased depending on the
increasing values of dye concentration, dye bath temperature and dyeing
duration. The highest K/S values were obtained at a dye concentration of
100% (v/v), a dye bath temperature of 90°C, a dyeing duration 120 minutes
and a dyeing of pH 2. The light fastness of dyed and Cu mordanted silk
fabrics were found to be 4 grade while Al, Fe mordanted silk fabrics were
found to be 2~3 grade. The dry cleaning and rubbing fastness were excellent
or good. The fade of washing fastness was not good, however, the stain of
washing fastness was excellent. The dyed and Al, Cu mordanted silk fabrics
indicated 99.9% reduction rate. The dyed and the mordanted fabrics showed
very good ultraviolet protection factors.
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Table 1. The Characteristics of Silk Fabric
Fabric Counts Weight Thickness .
Weave T (m) Fiber Content
Plain 72%x60 0.16 Silk 100%
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Figure 1. THe Effect of Dye Concentration on K/S Values of Silk Fabric Dyed with Rhododedron brachycarpum Extracts
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Figure 2, The Effect of Dye Bath Temperature on K/S Values of Silk Fabric Dyed
with Rhododedron brachycarpum Extracts
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Figure 3. The Effect of Dyeing Duration on K/S Values of Silk Fabric Dyed with Rhododedron brachycarpum Extracts
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Figure 4. The Effect of Dye Bath pH on K/S Values of Silk Fabric Dyed with Rhododedron brachycarpum Extracts
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Figure. 5. The Relation between Mordant Concentration and K/S Values of Silk Fabric Dyed
with Rhododedron brachycarpum Extracts by Pre-mordanting Method
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Figure 6. The Relation between Mordant Concentration and K/S Values of Silk Fabric Dyed
with Rhododedron brachycarpum Extracts by Post-mordanting Method
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Table 2. Color Changes of Silk Fabrics Dyed with Rhododedron brachycarpum Extracts by Pre-mordanted Method

L* a* b* H V/C
Unmordanted 59.92 12.59 25.79 8.58YR 5.82/4.90
Mordants C?L}:i:b\rla-ﬁ;m

1 54.26 11.37 25.84 9.18YR 5.26/4.81

2 52.80 12.12 26.62 8.92YR 5.11/4.98

Al 3 51.17 12.44 27.04 8.82YR 4.95/5.06

4 51.97 12.16 26.56 8.90YR 5.03/4.96

5 52.73 11.98 26.35 8.96YR 5.10/4.93

1 50.66 13.87 30.25 8.48YR 4.30/4.55

2 50.11 14 .31 30.20 8.40YR 4.25/4 .54

Cu 3 48.65 14.44 29.81 8.34YR 4.11/4.48

4 46.86 14.68 29.37 8.19YR 3.93/4.41

5 47.08 14.54 29.92 8.25YR 3.95/4.50

1 41.14 3.77 11.42 2.71Y 3.99/2.02

2 37.74 3.82 11.57 2.64Y 3.67/2.04

Fe 3 37.03 3.95 11.78 2.49Y 3.58/2.10

4 37.32 3.90 11.63 2.67Y 3.60/2.08

5 36.84 3.86 11.59 2.76Y 3.63/2.07

Table 3. Color Changes of Silk Fabrics Dyed with Rhododedron brachycarpum Extracts by Post-mordanted Method

L* a* b* H V/C
Unmordanted 59.92 12.59 25.79 8.58YR 5.82/4.90
Mordants C(z?/:’e(:;rla-]}ﬁ;)n

1 59.46 10.95 25.70 9.43YR 5.78/4.93

2 58.24 11.17 26.48 9.42YR 5.66/4.91

Al 3 57.30 11.39 26.52 9.36YR 5.56/4.85

4 57.13 11.64 27.02 9.24YR 5.55/4.79

5 56.91 11.65 27.11 9.19YR 5.52/4.67

1 57.44 9.83 27.82 0.29Y 5.58/4.83

2 52.83 10.31 27.93 0.07Y 5.12/4.75

Cu 3 5434 10.07 27.81 0.23Y 5.27/4.78

4 54.42 9.87 27.75 0.26Y 5.28/4.81

5 55.33 9.56 27.46 0.45Y 5.37/4.85

1 42.46 2.75 12.04 3.98Y 4.12/2.08

2 42.29 3.00 13.22 3.79Y 4.10/2.25

Fe 3 41.73 3.13 13.58 3.67Y 4.05/2.30

4 40.08 3.22 13.77 3.59Y 3.89/2.33

5 38.93 3.26 13.83 3.51Y 3.78/2.35
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Table 4. The Fastness Properties of Dyed with Rhododedron brachycarpum Extracts and Metal Mordanted Silk Fabrics

Dry Cleaning Washing Perspiration
- - Rubbing — -
Sik | Light Stain Stain Acidic Akaline
Fade Fade Stain Stain
Silk | Cotton Silk | Cotton | Dry | Wet | Fade . Fade .
Silk | Cotton Silk | Cotton

Dyed 4 4-5 4-5 4-5 2-3 4-5 4-5 4 4 4-5 4 4-5 4 3-4 3-4

Al 2 4-5 4-5 4-5 2 4-5 4-5 4 4 2-3 4 4-5 4 4 4

Cu 4 4-5 4-5 4-5 2 4-5 4-5 3-4 4 3-4 3 4 4 2-3 2-3

Fe 2-3 4-5 4-5 4-5 1-2 4-5 4-5 3-4 3 2-3 4-5 4-5 3 4-5 4
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Table 5. The Antibacterial Property of Silk Fabrics Dyed with Rhododedron brachycarpum Extracts and Mordanted

with Various Mordants

Antibacterial property Bacteria Reduction Rate (%)
Silk fabrics Staphylococcus aureus Klebsiella pneumoniae
Untreated 46.4 42.0
Dyed 99.9 99.9
Al mordanted 99.9 99.9
Cu mordanted 99.9 99.9
Fe mordanted 26.3 0

Table 6. The Ultraviolet Protection Property of Silk Fabrics Dyed with Rhododedron brachycarpum Extracts and Mordanted

with Various Mordants

Silk UV-R(%) UV-A(%) UV-B(%) UPF
Dyed 96.3 96.7 28
Al 96.5 96.8 30
Cu 96.2 96.2 26
Fe 97.1 97.2 35
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e g Egfole A Ee dutHoR f4% AL
2 uegon, AgAE] HEE d3to 0 g2 o
¢ ot thEAHEY Fe APHOR 3-45F9
FoF ARE Byon, BAHRY B¢ FHE 94 AF
23 Histe] WEHL YL ME Astele FFE H
gou gz gAs 2 ks Hol7 g BAHE
249 Aee Cu MAA oF3F Aststloy 7]e e
AdAE 2 Ha3h gAY S7hste 4Fe Ho

3. %A Wor A%, FAREHTEI HATd] def G
A Aug F A A Fe ES ALt 99.9%° &
FEIS YEHO Wz 229 Hod FdaRE
stk B3 A4 ATEAol d4 9 mg A diFR
FoEglen Aol AdA 4 (UPHE 4 9 A9 s 4
A 26~352 Wz FEEC T L4 AEEHY R
o #AT & At

2 ATERREE Wz FENLE ol8sto dHE
A A HAEE 100% (v/v), AT 608, AML2E 8
0T FMzAAA A% ANETRE d& & AozF A
sEt B e Fa4d E A9H AREY T 7154
& FoE £ QOB VA HdaA Az YFerA
487t54E AT 4+ YA £ AFALE MNer ¥
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