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Dyeing Properties and Antibacterial Activity of Wool Blend Fabrics dyed
with Rhus Verniciflua Extract

Tae-Yeon Kim and Jeong-Dae Jang
Dept. of Textile & Clothing, Pusan National University, Busan, Korea

Abstract : The purpose of this study is to define optimal conditions for wool blend fabric dyeing using Rhus verniciflua
extract. K/S value, surface color change, the fastness to light, fastness to dry-cleaning, metal mordanting effects and anti-
microbial activities were investigated. The results were summarized as follows; As the storage time of Rhus verniciflua
stokes dyeing solution was longer, K/S was improved. K/S value showed the highest one when dyeing temperature and
time were at 100°C and 60 minutes respectively. As for the changes of pH values of the dyeing solution, fabric was dyed
well with the pH value of acid or neutral. K/S value recorded the highest at pH6 and the lowest at pH10. Fastness to light
showed the unmordanted fabric is 2.84, and Fe is 1.69 on color difference. Antibacterial activities of Rhus verniciflua dye-
ing solution recorded high figures in both dyed fabric with unmordanted and dyed fabric with mordanting.

Keywords: Rhus verniciflua, K/S value, pH, Fastness to light, Antibacterial activities
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Table 1. Characteristics of fabric

Fabric Wool blend fabric
Material Wool(80)/PET(20)
Weave Twill
Fabric counts warp 190
(threads/5 cm) weft 120
Thickness(mm) 0.29
Weight(g/m®) 177

Surface Color H V/C 1.24GY 7.94/0.12
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Fig. 1. K/S value of wool blend fabrics dyed at various pre-mordanting

and post-mordanting.
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Fig. 2. K/S value of wool blend fabrics dyed with Rhus verniciflua at
varous dyeing temperature and time.

Table 2. Color differences and munsell values of wool blend fabrics dyed with Rhus verniciflua dye solution at various storage time

Fabric Stor(e}lieu rt)lme . o b AE"2b . munsell valuewC K/S
0 63.11 1.76 38.19 - 430Y 6.72/5.32 13.84
dyed 18 66.18 2.19 36.25 2.77 4.02Y 6.72/5.32 14.60
38 63.26 3.69 34.54 6.37 3.22Y 6.26/4.94 15.05
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Fig. 3. K/S value of wool blend fabrics dyed with Rhus verniciflua at
various dyeing pH (100°C, 30min).
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Table 3. Color differences and munsell values of wool blend fabrics
dyed with Rhus verniciflua at various mordants (at 100°C, 60 min)

Munsell value
Vv/C

* * *

Mordant L a b AE ab

unmordanted 65.81 3.68 31.32 - 291Y 6.50/4.51

Al 6536 2.85 3521 4.00 3.67Y 6.45/4.98
Cu 35.06 11.74 26.21 32.20 8.94YR 3.50/4.55
Fe 50.70 241 20.07 18.88 3.03Y 4.97/2.89
Sn 56.69 28.17 65.68 43.17 7.39YR 5.69/11.61
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. 4. Color plot of wool blend fabrics dyed with Rhus verniciflua at
various mordants.

g Age pojgage] Ay} wisslel ARt 7k 44
Ehdrh. Curlel FAAEL L'gto] 2 Yol a'gte] el

Z71shAA HErt wold YRAR WH3lE o A 4O Z dark
browne] A Aoz LR} M7t ZA) ekttt Fevl
A FUAEE a'gh bgtol RoAmA st ok Alzkao
2 grayish khakiZ 2AEATE sl FAAELS a7t b
wol 49 ol Z7kste] Azt b 2 vrekga Awst

A5 7t YRAIZ W3y} Fsiste] AjztHoz A
’F& deep orange= A UTE o]e} o] Mujg FAZ|Ee]
BEHAL Tk WAt on, 43 ] wide] A A
27V FA YERAL Sl

3.3 YHMHEE

33.1. =golEE|d AF=

QAR SofolFed AHwE FH37] 9I5le] KS K
0644-199899]] 2] 7|5}e] AJ@E A= Table 49} 2om, &
F29 GUIE BF Soo|FY AR} 45EFOR ¥

Table 4. Dry-cleaning fastness of wool blend fabrics dyed with Rhus
verniciflua

Mordant Grade
unmordanted 4-5
Al 4-5
Cu 4-5
Fe 4-5
Sn 4-5
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Table 5. Color differences and munsell values after irradiation

Color difference(AE")

2

: [ ]

Unmaordanted Al Cu Fe Sn

Fig. 5. Color difference of wool blend fabrics dyed with Rhus
verniciflua at different mordanting according to irradiation time (20 hr).

Mordant Comparison frradiation Time L a b AE"ab Munsell value
(hour) H v/C
unmordanted Before 0 65.81 3.68 31.32 - 291Y 6.50/4.51
After 5 65.51 4.51 30.62 1.13 2.43Y 6.48/4.46
10 63.59 5.31 30.28 2.94 1.99Y 6.35/4.52
20 63.95 5.46 30.11 2.84 2.04Y 6.45/4.58
40 63.10 6.06 29.78 3.92 1.54Y 6.23/4.51
Al Before 0 65.36 2.85 35.21 - 3.67Y 6.45/4.98
After 5 63.16 5.12 33.38 3.65 2.40Y 6.24/4.91
10 59.98 6.02 32.12 6.97 1.84Y 6.10/4.80
20 60.66 6.30 32.08 6.62 1.73Y 6.19/4.94
40 60.60 7.28 31.48 7.50 1.13Y 6.00 /4.85
Cu Before 0 34.10 11.74 25.48 - 8.94YR 3.50/4.55
After 5 31.84 10.86 20.78 5.29 8.19YR 3.20/3.82
10 32.30 10.27 19.26 6.64 8.13YR 3.09/3.58
20 31.30 10.01 19.25 7.05 8.52YR 3.12/3.83
40 30.85 9.34 19.19 7.48 8.70YR 3.06/3.45
Fe Before 0 50.70 241 20.07 - 3.03Y 4.97/2.89
After 5 51.42 2.92 20.30 0.91 2.70Y 5.03/2.96
10 50.98 3.28 20.46 0.99 2.49Y 4.97/3.01
20 51.51 3.57 20.99 1.69 2.30Y 5.07/3.09
40 50.97 4.12 21.28 2.11 2.03Y 5.00/3.18
Sn Before 0 56.69 28.17 65.68 - 7.39YR 5.69/11.61
After 5 55.35 23.77 61.18 6.43 8.41YR 5.55/10.49
10 51.68 23.31 56.07 11.88 8.17YR 5.75/9.75
20 50.11 22.43 54.06 14.54 8.52YR 5.30/9.95
40 49.35 20.62 51.39 17.75 8.47YR 4.92/8.78




Table 6. Antibacteral activities of wool blend fabrics dyed with Rhus
verniciflua

Reduction ratio of colonies(%)

Wool fabrics ~ Mordant Staphylococcus Klebsiella
aureus pneumoniae
unmordanted 98.7 99.8
Al 94.9 99.8
dyed wool Cu 98.1 99.9
Fe 80.1 914
undyed wool 17.8 0.00
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Table 7. Antibacterial activities of wool blend fabrics dyed with Rhus
verniciflua after dry-cleaning (10 Times)

Wool Reduction ratio of colonies(%)

. Mordant - -
fabrics Staphylococcus aureus Klebsiella pneumoniae
unmordanted 99.1 99.8
dyed Al 88.0 782
wool Cu 99.9 99.9

Fe 824 41.5
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