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Dyeability and Antibacterial Activity of the Fabrics with Elm-Bark Extracts
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Abstract—The purpose of this study is searching the Elm-Bark dyes’ dyeability and antibacterial activities
according to the dyeing time, pH, a mordant and the method of mordancy. We used two kinds of Elm-Bark
dyes which’s extracted by the Electrolytic reduction water and Distilled water. Silk fabric and Cotton/nylon
union fabric was used for this study. The results are as follow. K/S value is increased according to the dyeing
time and the suitable pH level is pH 3. Dyeability is good with Iron(II) sulfate(FeSOs - 7TH0) on the
pre-mordancy and Potassium dichromate(K2CrO7)on the post-mordancy. The Elm-Bark dyes by the Electrolytic
reduction water has good colorfastness more than by the Distilled water. Antibacterial activities is excellent
and the ratio is over than 99.5%
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Table 1. Characteristics of the fabrics
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Material : CO:::::% ) Fabric Weave Fabric ";S;J:‘;S}\Lr;;ds/ inch) Thickness(mm) | Weight(g/m®)
Silk 100% Satin 325x132 0.19 70
Cotton 60%
C/N Nylon 36% Plain 300x154 0.26 137
PU 4%
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Fig. 1. K/S values of silk and C/N union
fabrics dyed with extracts of Elm-Bark extracted
with DW and ERW at various time.
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Fig. 2. K/S values of silk and C/N fabrics dyed

with extracts of Elm-Bark extracted with DW
and ERW at various pH.
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Table 2. Effects of mordants on dyeability of silk fabric dyed with Elm-Bark extracts by DW(distilled water)

Pre-mordanting Post-mordanting
Mordants
L* | a* | b [AE| H v/C L* | a* | b* | AE H v/C
None 7628/ 927 128.6| - |[7.68YR|7.41/4.96|76.28|9.27 | 28.6 | - |7.68YR|7.41/4.96

K>Cr,0y 72.36(12.16|24.25| 6.53 | 5.11YR |7.08/4.78| 54.40| 12.37| 21.00|23.37| 4.52YR | 5.28/4.30
KAI(SO4); - 12H,0| 76.9 |11.58|24.56| 4.65 | 5.36YR |7.54/4.74| 76.51 | 9.87 {20.82| 7.81 |5.33YR |7.50/4.04
[ Al (SO4); 74.29|12.24|24.88| 5.16 | 5.18YR |7.28/4.86|76.49| 9.23 | 19.85| 8.75 | 5.45YR |7.50/3.82

CuSO, 70.86(13.71(24.94| 7.91 | 449YR (6.92/5.08/ 50.20( 9.33 | 19.8727.51 | 6.49YR 14.87/3.68
FeSO4 - 7TH:0  |59.84| 8.01 {18.4319.38| 6.75YR |5.81/3.41,49.46| 2.03 | 7.93 | 34.63|9.75YR {4.79/1.27
SnCl; - 2H,On  |76.39(13.17|24.43| 5.7 |4.47YR |7.49/4.95,75.77|12.25|21.89| 7.36 | 4.24YR |7.43/4.52

DW
(silk)

Table 3. Effects of mordants on dyeability of C/N union fabric dyed with Elm-Bark extracts by
DW(distilled water)

Pro- . ) .
Mordants e-mordanting Post-mordanting
L* | a* | b* |AE| H VIC | L* | a* | b* | AE| H v/C
None 80.71| 8.57 |22.83) - |6.54YR|7.93/4.13|80.71| 8.57 |22.83| - |6.54YR|7.93/4.13

K2CrOy 74.63| 9.12 |15.53/9.51 | 4.04YR |7.96/4.14|59.33| 6.79 (10.52| 5.88 | 4.01YR |5.76/2.25
KAI(SO4); - 12H20(83.84| 6.28 [17.23/ 6.81 | 6.54YR {7.31/3.31| 79.7 | 8.77 {17.04] 5.59 | 4.69YR |7.83/3.43
Al (SO4); 81.58)7.72 |18.43 4.57 | 5.87YR 8.26/3.09]79.99) 8.76 |17.29|15.04| 4.77YR |7.86/3.46
CuSO4 80.35| 9.4 |16.87,6.02 | 4.13YR |8.02/3.46|68.47 | 8.25 |14.09/14.94| 4.32YR |6.68/2.97
FeSO, - TH,0 |72.66| 7.9 |17.36|9.75 | 5.86YR {7.90/3.51|67.94| 6.1 |15.47| 6.23 | 7.05YR (6.63/2.79
SnCl, - 2H,On  |81.11]9.96 (19.14| 3.96 | 0.51YR |7.11/3.32| 78.72| 11.56|17.74| 6.23 | 3.90R |7.73/3.92

DW
@)

Table 4. Effects of mordants on dyeability of silk fabric dyed with Elm-Bark extracts by
ERW(electrolytic reduction water)

Pre-mordanting Post-mordanting
Mordants
L* | a* | b* | AE| H VIC | L¥ | a* | b* | AE| H v/C
None 48.22(19.18/25.25| - |2.79YR |4.67/5.66|48.22|19.18|25.25| - |2.79YR |4.67/5.66

K2Cr Oy 48.28(20.24/19.37| 5.97 | 0.27YR |4.68/5.24(35.65| 14.8 [16.81{15.76| 2.60YR (3.47/3.91
KAI(SO4) - 12H;0(45.02|21.38/20.17| 6.39 | 0.31YR |4.37/5.45|46.97|17.41|20.24| 5.46 | 2.03YR |4.55/4.83
Aly (SO4)3 49.45|21.49|20.76| 5.20 | 0.17YR |4.79/5.62|46.58|16.97|19.76| 6.14 | 2.05YR |4.52/4.70
CuSO4 47.18|20.44|121.09| 4.47 | 0.89YR |4.57/5.42|36.84(15.16(16.69| 14.8 | 2.20YR (3.58/3.95
FeSO4 - 7TH0  [39.14/ 9.41 [11.11]19.44| 2.99YR |3.80/2.47|31.04| 3.91 | 5.61 {30.24| 5.56YR |3.03/1.11
SnCl; - 2H,On  |53.47|21.75|22.42{ 6.49 | 0.51YR |5.19/5.93|48.45/18.85{19.98| 5.29 | 1.10YR |4.70/5.08

ERW
(silk)
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Table 5. Effects of mordants on dyeability of C/N union fabric dyed with Elm-Bark extracts by

ERW(electrolytic reduction water)

Pre-mordanting Post-mordanting
Mordants
L* | a* | b* | AE V/IC | L* | a* | b* | AE| H v/C
None 62.96| 143 [19.13| - |2.59YR [6.13/4.46|62.96| 14.3 |19.13| - |2.59YR|6.13/4.46
2Cr 07 60.52{14.57/13.04| 6.57 | 9.34R |5.88/4.31|48.83| 7.3 | 9.04 |18.72| 2.84YR (4.73/2.10
KAI(SOy,), - 12H20|58.28|15.7315.57| 6.05 | 0.25YR |5.66/4.31|61.06|12.76|15.37| 4.49 | 1.84YR |5.94/3.80
w

FCR/N) Al> (SO4)3 64.9 |15.53{17.07| 3.09 | 0.88YR |6.32/4.49|61.52|12.78|15.32| 4.34 | 1.73YR |5.98/3.81

CuSO; 57.3915.27|13.22| 8.18 | 9.22R

5.57/4.04|54.83/10.34|11.98|11.53| 1.97YR |5.32/2.98

FeSO, - 7TH0 |58.32| 7.56 | 11.6 |11.12| 3.97YR

5.66/2.50/50.69| 5.75 | 8.81 |18.16| 4.26YR [4.91/1.87

SnCl; - 2H;On  |60.38(17.54(16.14| 4.97 | 9.54R

5.87/4.74/60.1314.79| 14.1 | 5.79 | 99R |5.84/4.02
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Fig. 3. Effect of chitosan concentration on the
dye uptake of C/N union fabric.
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Table 6. Colorfastness of the silk and C/N union
fabric dyed with Elm-Bark extracted with DW
and ERW

Fabric DwW ERW

Mordants C/N | Silk | ¢/N | Silk
None 34 | 4 | 45 | 45
K2Cr0O7 4~5 4 4~5 4~5
KAI(SOy), - 12HO| 3 3~4 4 4~5
Al (SO 34 | 34 | 4 | 45

CuSO, 4 | 34 | 4 4
FeSO, - 7TH0 3~4 3~4 4 4~5
SnCl; - 2H,0n 3~4 3~4 4~5 4~5
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Table 7. Bacteriostatic ratio of silk, C/N union
fabric dyed with Elm-Bark DW and ERW
extracts for on staphylococcus aureus
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