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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(FeSO, -

TH:0) on the

pre-mordancy and Potassium dichromate(K 2Cr207)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%

Keywords : elm-bark, silk fabric, cottorn/nylon union fabric, distilled water, electrolytic reduction water
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Table 1. Characteristics of the fabrics
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Material Fabric Fabric Weave Fabric couni(ihreads/inch) Thickness(mm) Weight(g/mz)
content(%) warp xweft
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 wvalues of silk and C/N wunion
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
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dyed with Elm-Bark extracts by DW(distilled water)

Pre-mordanting Post-mordanting
Mordants
L* | a* | b* | AE H VIC L* | a* | b* | AE H VIC
None 7628 927 | 286 | - |7.68YR |7.41/4.96 |7628 | 927 | 28.6 - | 768YR |7.41/4.96
K:Cr:07 72.36 [12.16 |2425 | 653 |S.11YR |7.08/4.78 |54.40 |12.37 |21.00 |23.37 |4.52YR |5.28/4.30
KAI(SO,): « 12H,0 | 769 1158 (2436 | 4.65 |5.36YR |7.54/4.74 |76.51 | 9.87 |2082 | 7.81 |533YR |7.50/4.04
(gl‘l?; Al (804)3 7429 (1224 |24.88 | 5.16 |S5.18YR |7.28/4.86 |76.49 | 923 1985 | 875 |545YR |7.50/3.82
CuSO;4 70.86 1371 |2494 | 791 |449YR |6.92/508 5020 | 9.33 |19.87 |2751 |6.49YR |4.87/3.68
FeSO, - TH,0 |59.84 | 801 |1843 |19.38 |6.75YR |5.81/3.41 4946 | 2.03 | 793 |34.63 | 9.75YR |4.79/1.27
SnCly - 2H,On  |76.39 |13.17 |2443 | 5.7 |447YR |7.49/495 |75.77 |1225 |21.89 | 7.36 |424YR |7.43/4.52

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

Mordanis Pre-mordanting Post-mordanting
L* | a* | b* | AE H V/C L* | a¥ | b* | AE H V/IC
None 80.71 | 8.57 |22.83 6.54YR |7.93/4.13 |80.71 | 857 |2283 | - |6.54YR |7.93/4.13
K,Cr,07 7463 |9.12 |1553 | 951 |4.04YR |7.96/4.14 [59.33 | 6.79 |1052 | 5.88 | 401YR |5.76/2.25
KAI(SOs), - 12H0 (8384 |628 |1723 | 681 |6.54YR |7.31/331 | 79.7 | 8.77 |17.04 | 559 |4.69YR |7.83/3.43
bW Al; (804); 8158 | 7.72 |1843 | 457 |S.87TYR [826/3.09 |79.99 | 876 |1729 |1504 |4.77YR |7.86/3.46
N CuSO, 8035 | 94 |1687 | 602 |4.13YR (8.02/3.46 |6847 | 825 |1409 [1454 |432YR |6.68/2.97
FeSO, - TH,0 7266 | 79 |1736 | 975 |5.86YR |7.90/3.51 |67.94 | 6.1 |[1547 | 623 |7.05YR |6.63/2.79
SnCl, - 2H,On 8111 |9.96 |19.014 | 396 |0.51YR |7.11/3.32 |78.72 |11.56 |17.74 | 623 | 3.90R |7.73/3.92
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 ViIC L* | a* | b* | AE H ViIC
None 4822 (1918 (2525 | - |2J9YR |4.67/5.66 |4822 1918 2525 | - |279YR |4.67/5.66
K,Cr,04 4828 |2024 |19.37 | 597 |027YR |4.68/5.24 (3565 | 148 |1681 |1576 |2.60YR |3.47/391
KAI(SOy); - 12H,0 4502 (2138 |20.17 | 639 |031YR |4.37/545 |4697 (1741 2024 | 546 |2.03YR |4.55/4.83
](ESI:H‘:;] Al; (804)3 4945 (2149 2076 | 520 |0.ITYR |4.79/5.62 (4658 1697 |19.76 | 6.14 |2.05YR |4.52/4.70
CuSO, 47.18 (2044 |21.09 | 447 |089YR |4.57/5.42 (3684 |15.16 |16.69 | 148 |229YR |3.58/3.95
FeSO4 - TH.0  [39.04 | 941 |1111 |1944 |2.99YR |3.80/2.47 (3104 | 391 | 561 (3024 |5356YR |3.03/1.11
SnCl; - 2H,On  |5347 (2175 |2242 | 649 |0S51YR |5.19/5.93 (4845 [1885 |1998 | 529 | LIOYR |4.70/5.08
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Table 5. Effects of mordants on dyeability of C/N union fabric dyed with Eim-Bark exiracts by
ERW (electrolytic reduction water)

Pre-mordanting Post-mordanting
Mordants
L* | a* | b* | AE H viC L* | a* | b* | AE H viC
None 6029 | 143 |19.03 - |2.59YR [6.13/4.46 (6296 | 143 |19.13 2.59YR |6.13/4.46
2Cr,07 6052 (1457 1304 | 657 | 9.34R |5.88/4.31 |4883 | 7.3 | 904 |1872 |2.84YR [4.73/2.10
KAI(SO.); - 12H,0 (5828 [1573 [1557 | 6.05 |025YR |5.66/4.31 |61.06 1276 |1537 | 449 | 1.834YR |5.94/3.80
RW
FC/N) Al; (80 4)3 649 1553 (1707 |3.09 |0.88YR |6.32/4.49 |61.52 |12.78 |1532 | 434 | L73YR |5.98/3.81
CuSOy 5739 (1527 |1322 |8.18 | 922R |557/404 (5483 |10.34 [11.98 |1153 | 1.97YR |5.32/2.98
FeSO,4 - TH,0  |5832 | 756 | 116 [1112 |3.97YR |5.66/2.50 5069 |5.75 | 881 |18.16 |426YR |4.91/1.87
SnCl, - 2H,On  |60.38 |17.54 |16.14 | 497 | 9.54R |5.87/4.74 |60.13 1479 | 141 | 579 | 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 DW ERW
Mordants CN | Silk | ON | Sik
None 3~4 4 4~5 | 4~5
K.Cr,0; 4~5 4 4~5 | 4~5
KAISOy); - 2H,0 | 3 3~4 4 4~5
Al (S04); 3~4 | 3~4 4 4~5
CuSO; 4 3~4 4 4
FeSO4 - THo0 | 3~4 | 3~4 4 4~5
SnCl - 2H:On | 3~4 | 3~4 | 4~5 | 4~5
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Table 7. Bacteriostatic ratio of silk, C/N union
fabric dyed with Eim-Bark DW and ERW
extracts for on staphylococcus aureus

27135t | 18A S | AT s
Silk(ERW) | 1.3x10° 1.8x10* 99.7%
Silk(DW) | 1.3x10° 30x10" 99.5%
C/N(ERW) 1.3x10° <10 99.9%
C/NDW) | 13x10° <10 99.9%
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